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Abstract

Should we analyse Arabic morphology in terms of a morpheme-based approach or in
terms of a stem-based approach? This is the question which has figured prominently in
morphological debate in recent years, especially in Semitic linguistics with ablaut-rich
inflectional systems. This study provides a novel synchronic account to Transitional
Libyan Arabic morphology, using a stem-based approach that assesses the
morphomicity (Maiden, 2009, p.45) of stem alternations in the verb inflectional
paradigm.

This work focuses on the role of stem alternations in defining inflectional
paradigmatic complexity in relation to implicative relations and inflection classes
within the stem-space and principal parts morphological approaches. Following
Bonami and Boyé’s (2002) approach to stem alternations in French, we define an
inheritance hierarchy for TLA morphomic verb stems and show how this effectively
identifies a set of inflection classes in the absence of affixal allomorphy. Within Stump
and Finkel (2013) principal parts model, TLA inflection class membership can be
determined by principal parts as indexed stems and/or as substems. The scale of the
complexity of TLA inflectional system is also measured using the Principal-Parts
Analyzer (PPA) computational tool.

TLA conjugations reveal a synchronic morphomic patterning which shows
sensitivity to extramorphological factors. The TLA semi-autonomous morphology is
reflected by stem referencing features that provide the base for stem indexing
possibilities which in turn can define TLA inflectional classes in the absence of the
affix allomorphy. The results of principal parts analysis reveal that verb inflectional

complexity of TLA as a Semitic language is as morphologically complex as
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concatenative stem based systems, posing serious empirical problems for any

justifications for a unique distinctive non-concatenative morpheme-based account.
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Chapter I  Introduction

The study investigates the stem patterns of verb inflectional paradigm in TLA, mainly
focusing on the nature of these stems and their distinct properties. The notion of stem
employed in this study can be defined as the morphological form that is a sub-part of
an inflectional form after removing the affixes, but it can also be an unaffixed
inflectional form (Aronoff, 1994, Stump, 2001b). Each verb lexeme can be based on a
single or multiple stems morphologically motivated through the process of semi-
suppletion. The role of stem allomorphy in lexeme formation has been discussed in the
description of a number of languages (e.g. Latin (Aronoff, 1994) and Sanskrit (Stump,
2001b)). However, the status of stems in the Transitional Libyan Arabic (TLA) verbal
system has not figured prominently in contemporary morphological discourse,
although the complexity of this language can provide a rich variety of material for
morphological theory.

Traditionally, LA verbs are divided into four verbal forms: sound, double,
hollow and defective (Elfitoury, 1979; Elgadi, 1986; Harrama, 1993). These different
forms can be treated as inflectional classes. However, unlike languages such as Latin,
which have typical inflectional classes, determined by the forms of inflectional endings
(e.g. amat ‘loves’, monet ‘advises’, regit ‘rules’ and so on), in TLA, verbal series can
determine the forms of verb stems (81.2), for example, if a lexeme belongs to the sound
verb form. Unlike most of the previous work on the Libyan Arabic (LA) verbal system,
which has offered descriptive analyses based on the phonological system of verbs
(Elfitoury, 1979; Elgadi, 1986; Harrama, 1993), this study follows a different approach
using a stem-based model to account for TLA verbal stem alternations.

The aim is to consider the applicability of the notion of stem allomorphy as

developed in current morphological theory to TLA verbal inflection and its
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implications for an exhaustive description of this system. We will assess the status of
the TLA verb stem as ‘morphomic’ (in the sense of Aronoff 1994) in the light of data

from TLA inflectional morphology.

1.1 Background

The study adheres to a stem/word-based account in line with considerable work on the
Semitic verb and nominal inflectional systems, (Darden, 1992; McOmber, 1995;
Ratcliffe, 1997, 2003; Benmamoun, 1999, 2003; Heath, 2003) among others, all of
which suggest that the morphological complexity in Semitic languages including
Avrabic dialects is best handled under a stem/word based account. Therefore, the focus
in this study is the nature of stem alternations (Maiden, 1992; Spencer, 2012; Bonami
& Boyé, 2002) in TLA and the different factors that may contribute to the alternations
within the paradigm. This work will assess the types of stems that exist in the system
and how stem-typology can be handled by stem referencing features. Therefore,
addressing the segmentation issue is essential.

A TLA verb lexeme can be based on one or more sets of related (identical)
stems forming a ‘stem-space’. Filling the stem-space can be constrained by dependency
relations of varying complexity. Furthermore, the stem variations partition the lexicon
into inflection classes (ICs) resulting in a distinct reclassification of the verb system.
A similar idea of partition classes is suggested by Pirelli and Battista (2000) and a
conjugation pattern is discussed by Hoberman and Aronoff (2003).

The main concern of this study is the verb inflectional system. However, the
derivational morphology will also be considered since the stem alternation pattern of
derivationally related verbs also contributes to the morphological complexity of TLA

inflectional system. The ‘internal organisation’ of a paradigm (Zwicky, 1985, p.372;
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Maiden, 1992) is not randomly structured but rather displays an ‘implicative structure’
(Wurzel, 1989, p.114) and dependencies across different forms avoiding redundancies
within the verbal paradigm (Bonami & Boyé, 2002). Likewise, the TLA verb stem
allomorphy is the locus of generalizations about the morphological complexity (i.e. ICs
and implicative relations) of this system. By contrast, affixes show little or no
allomorphy. Thus, there are no ICs defined by affix homophony (Chapter 4 and Chapter
5).

The aim of this work is to provide a synchronic based account for the stem
alternation of TLA and the IC complexity which can shed more light on morphology
by itself (Aronoff, 1994) along with semi-autonomous morphology (Maiden, 2013).
Therefore, a central goal is to fill the gap in Arabic dialect morphology literature and
to provide a clear picture on the central role of principal parts in accounting for the
morphological complexity in the verb inflectional paradigms in TLA. This study
identifies 1Cs using PPA software that provides a typological account for comparing
the TLA system with other systems of the world. We will show that, contrary to
traditional assumptions made in the literature, although TLA is a Semitic variety, it is

not completely radically different from other non-Semitic inflectional systems.

1.1 The Variety of Arabic Under Study

The Libyan Arabic (LA) dialects are part of a language situation that can be
characterized by diglossia. The spoken dialect is used in everyday conversation and the
official language is the written variety that is Standard Arabic (SA) that is taught at
schools and considered to be the symbol of the Arab nation and religion. LA dialects
and SA have a number of different characteristics, but the two languages continue to

exist side by side, each with a distinctive function.



Chapter 1 Page |4

The dialect chosen as the model for the study of LA is the dialect of Misrata
that Owens (1983, 1984) classifies as part of a Transitional Libyan Arabic dialect group
(TLA). Owens (1984) identifies three main types of LA which includes the Western
dialect spoken mainly in the capital city, the Eastern dialect used in and around the
region of Bengasi and finally TLA spoken in Misrata city and Sabha. TLA shares some
features of the other dialects, but it also shows distinctive features. Therefore, ‘Misrata
might be considered a secondary core area by virtue of its unique traits’ (Owens, 1983,
p.111).

The reason for choosing the Misrata dialect as a model of TLA morphological
complexity is that it is my mother tongue. The dialect is spoken in the city of Misrata,
the third biggest city in Libya. One source of the data used in this study comes from
folk literature, that is, poetry and proverbs, in addition to data from PhD theses

concerned with Arabic morphology.

1.2 Framework

Traditionally, the morphological complexity of Arabic and many of its varieties has
been analysed in terms of consonants and vowels (Root and Pattern approach
(McCarthy, 1979, 1981). The verb stem and the affixes are treated as realizations of
distinct morphemes. Many of these studies seem to focus on the phonology of the
dialect and provide a descriptive analysis of the word classes under a root-based
approach in which the verb inflection and derivation is accounted for through the
interdigitating of consonants and vocalic patterns. In this study, we analyse TLA verbs
in terms of their stems. Some TLA verbs show paradigm internal complexity where the
stem alternants are morphologically conditioned (84.3 84.5.4 and 85.2 ). The dialect is
well suited for such a study since the verbs show morphomic stem alternations, leading

to difficulties for a root and pattern analysis. The stems show implicative relations, and
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a paradigm can be built on global relations between all the forms. The stem complexity
will be investigated within a stem-space model and principal parts theory. Under these
approaches, the stem is morphomic, that is, it is a pure form, which does not realize

any morphosyntactic properties (MPs) (Aronoff, 1994).

1.2 The terminology as used in this work

Measure (form, Binyanim)

The verb measures in this study will be considered as ‘a function that maps a root into
a corresponding set of templates. The result of this mapping is a stem that undergoes
inflectional morphology.” (Aronoff, 1994, p.138) (See §3.1 for further discussion).
There are various terms used in the literature to refer to these verb elements. In this
work, I use the term ‘measure’, a translation for the terms used in Arabic literature
(wazn.SG./?awzaan.PL). The measures will be labelled (M1, M2 ...etc).

Verb series is the verb base form that provides the phonological structure of a verb
stem by specifying the number of consonants and vowels forming the verb stem.

Stem form is the syllable structure of the stem.

Indexed stem is a stem listed in the lexicon with a distinctive/separate individual index,
which in TLA is represented by any semi-suppletive stem which has a
[+morphological] referencing feature.

Stem change pattern is a set of stem variants ABCD that may or may not be distinctive
(indexed) stems.

Stem referencing feature is a representative referencing feature for the type of stems

in a semi-autonomous morphological system. It reflects the morphological and
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extramorphological factors contributing to the stem selection and formation specified
by binary values.

Stem alternations/stem allomorphy and multiple stems are a set of distinctive stems
with [+morphological] referencing feature vs. allostems are a set of related stems with
a [-morphological] referencing feature

Paradigm is the notion that ‘corresponds to sets of forms, or to sets of abstract ‘cells’,
which are usually defined in terms of feature bundles’ motivated morphsyntactically
(Stump, 1993, 2001b), and/or morphosemantically (Blevins, 2015, p.87). In other
words, ‘a paradigm is a set of inflected forms based on a common lexeme or stem’
(McCarthy 2005, p.170). Thus, a paradigm can be based on both inflectionally- and
derivationally-related forms (Blevins, 2001).

Complexity. ‘The complexity of an IC system in a realized paradigm is the extent to
which it inhibits motivated inferences about a given lexeme’s realized paradigm from
subsets of that paradigm’s cells’ (Stump & Finkel, 2013, p.381).

Inflection class (IC) is ‘a class J of lexemes such that (i) J’s members are distinguished
by a common pattern of inflection and (ii) membership in J has no syntactic
significance; conjugation classes and declensions classes are inflection classes. An IC
system for a syntactic category C is a set S of ICs such that every lexeme belonging to
C belongs to some IC in S’ (Stump & Finkel, 2013, p.11). ICs are morphomic and their
common inflection pattern can be based on affixation or stem alternations.

The structure of the thesis will be as outlined in the section below.
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1.3 The thesis outline

Chapter 2 Roots and Patterns, Paradigms and Stems The aim of this chapter is to
review the issue of the status of Arabic morphology as morpheme-based vs a stem-
based. Each approach has different empirical predictions. However, the morpheme-
based account for Arabic, particularly for the dialects, morphology may not be
adequate. The chapter briefly discusses the literature on Arabic verb morphology as a
non-concatenative and/or concatenative system. The first approach considered is the
Root and Pattern or ‘autosegmental morphology’ approach as developed in notable
works such as McCarthy (1979, 1981), McCarthy and Prince (1990a), in which the
verb system is treated as having unique lexical autosegmental elements such as the
consonantal and vocalic patterns, which is also a feature of other languages of the
Semitic family. The alternative approach considers the stem as the base for inflectional
and derivational processes, dismissing the need for assigning a unique status to Semitic
systems as root-and-pattern-based. In addition, the chapter introduces a detailed
account for the types of stems and stem properties that have been discussed in the
literature mainly for Romance languages. This chapter also considers the implications
of stem alternations for autonomous and semi-autonomous morphology. Finally, the
chapter will present the two stem-based accounts: the stem-space and principal parts
models, both of which serve as the framework for this study.

Chapter 3 The TLA Verb introduces a comprehensive discussion of the verb system
in TLA. The chapter will discuss the verb classification based on verb measures and
series, along with a brief introduction to TLA phonology and paradigmatic properties.
In addition, the chapter reviews a number of previous analyses of Libyan Arabic (LA)
verb morphology using different frameworks all of which provide a useful source of

comparison for the account | present in this thesis. Relevant analyses will include the
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work on Eastern Libyan Arabic (ELA) (Owens, 1984) and al-Jabal al-Garbi (the
western mountain) Dialect (JLA) (Harrama, 1993). The two different varieties show
distinctive morphological features that can be compared with the data of this work.
However, none of these previous studies seems to provide a systematic theoretical
framework to account for the verb morphological complexity with economy of
description.

Chapter 4 TLA stem complexity The purpose of this chapter is to discuss the stem
complexity in the TLA verb inflectional paradigm and to consider the pattern of stem
change across different measures. The stem pattern provides a new perspective on the
relationship between verb measures, showing that some verbs that belong to different
measures share the same stem change while related measures within the same series
have distinct stem behaviour. However, factors motivating the stem alternation can
vary and result in morphologically complex stems with different sets of distinct
properties/features. However, any account of morphological complexity needs to
address the methodological challenge of stem-affix boundaries (the ‘segmentation
problem’), which is crucial for stem paradigmatic patterns. In addition, the chapter
reviews two different accounts of segmentation provided for different varieties of
Libyan Arabic and proposes an account for TLA. A framework for representing the
stem change and stem properties will be presented with an exhaustive discussion of the
pattern of stem change in each verb series of all the triliteral verb measures. The chapter
explains how the interaction of these synchronic conditioning effects results in semi-
autonomous TLA stems.

Chapter 5 Inflection classes and implicative relations argues for a novel stem-based
classification of TLA verb system based on implicative relations and paradigmatic

concept of ICs. The chapter develops the stem-space account for TLA in which the
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morphomic stems are hierarchically defined, based on dependency relations; hence,
they are lexically defined classes. The implicative relations in the system will also be
assessed by principal parts that represent the network of inferences across lexemes
and/or forms of each lexeme, providing an important device for determining the scale
of complexity of different inflectional systems (Stump & Finkel, 2013). The results
shed further light on the morphological system of TLA in relation to other non-Semitic
stem-based systems.

Chapter 6 Conclusion The final chapter presents a summary of the discussions and

suggestions for further future research.
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Chapter 2 Roots and Patterns, Paradigms and Stems

Which framework of morphology can provide the most plausible account for
the ablaut-rich morphology of Arabic? This issue of the status of Arabic morphology
as morpheme-based or stem-based has figured prominently in the research literature in
the last few years. These two distinct models lead to different empirical predictions and
they are faced by a number of universal issues which in most cases suggest that the
morpheme-based account of Arabic morphology, particularly that of the dialects, is
considerably problematic. I will argue that it is important for Arabic linguistics to
provide a clear picture on the importance of the theoretical notion of stem in accounting
for the ablaut alternations in verb inflectional paradigms by appeal to the notion of
morphology by itself (Aronoff, 1994). In addition, it is important to evaluate the central
role of principal parts in reflecting the paradigmatic implicative relations and inflection
classes in Transitional Libyan Arabic.

Traditionally, the morphology of Arabic has been treated as a non-
concatenative type, having unique lexical elements including the consonantal and
vocalic patterns, which are also a feature of other language families. This approach to
Semitic morphology has been first invoked for lexicography in Medieval Arabic and
then adapted and modified by what is widely known among most linguists as ‘Root and
Pattern’ or ‘Prosodic Morphology’ (McCarthy, 1979, 1981; McCarthy and Prince,
1990a; Watson, 2002). Under this approach, exponents in morphological patterning are
formalized by prosodic units of foot, syllable, mora feet among others. Therefore, the
autosegmental phonology framework (McCarthy, 1981; Goldsmith, 1976; Harris,
1941) was proposed to account for derivational and inflectional morphology of both

verbal and nominal morphophonological alternations in Arabic along with other
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Semitic languages. This approach seemed to provide a plausible account for the
morphological complexity of Arabic at that time and even earlier. However, there are
theoretical hurdles raised by this morpheme-based approach.

A radically different perspective on Semitic Morphology known as the word-
based/stem-based approach has been proposed. This approach promotes a uniform
account of Arabic using the same universal constraints operating across different world
languages; it is in many cases data driven, as is the case with this study. A small number
of studies have argued that there is no need to invoke the separation of consonantal
roots and vocalic elements when the morphological patterning in Arabic can be handled
and effectively accounted for by the stem (McOmber, 1995; Benmamoun, 1999, 2003;
Gafos, 2003; Heath, 1987, 1997, 2003; Ratcliffe, 1998, 2004; Darden, 1992; Camilleri,
2014). For example, McOmber (1995) argues that the representation of the lexical entry
in Arabic can be the CCVC stem and there is no need for the consonantal root
representation. Similarly, Benmamoun (1999, 2003) is in favour of a stem-based model
in which the imperfective verb form has underived status and serves as the verb default
form and the base for lexeme formation processes. Similar proposals are made by
Radcliffe (1998, pp.23-50, 2003) who states that °...the root and pattern analysis alone
is insufficient in terms of modern notions of descriptive adequacy.’ Therefore, ‘...many
of the morphological processes of Arabic must make reference to fully formed words,
rather than simply to roots, templates and vowel melodies’. In other words, the Arabic
lexicon is based on words rather than roots. The stem account is also proposed for
Arabic dialects such as Cairene (Darden, 1992), Moroccan (Heath, 1987). The
inadequacy of the root and pattern approach is also demonstrated by Optimality Theory
(OT) accounts of Semitic morphology (Ussishkin, 1999, 2000; Gafos, 2003). Most of

these studies have been concerned with the stem form and role of stems in word
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formation. However, none of the studies on Arabic has specifically addressed the issue
of the morphomic status of the stem and the motivating factor(s) for stem allomorphy
in Arabic verb inflectional paradigms. Furthermore, there is hardly any work
investigating the role of stem allomorphy in classifying and determining principal parts
and inflection classes in the Arabic system (85.2 and 85.3).

The choice between these two different frameworks is not only essential for
providing a plausible account and a better understanding of the system, but also it is
crucial for modelling other theoretical domains including the system’s inflectional
classes, paradigm based implicative relations and also for Arabic computational
linguistics. In fact, both approaches have been reflected in computational models of
Arabic morphology, used as the base of ‘knowledge-based methods’ (Soudi et al.,
2007, p.4). McCarthy’s root and pattern approached has been implemented to model
Arabic processing, using DATR to describe morphological dependencies in Arabic
(Al-Najem, 1998). Similarly, Stump and Finkel (2013) suggested a non-concatenative
(plat?) representation for Semitic languages for computationally capturing the principal
parts analysis and inflection class complexity in the system (see Chapter 2, §4.2.1).
However, other studies have developed a computational framework based on the notion
of stem, such as the Lexeme-based and Stem-based approaches, motivating a
fundamental change towards a uniform approach adhering to the universal rules of
other systems (Cavalli-Sforza et. al., 2000).% Likewise, the computational analysis of
principal parts can be based on stems in inflectional systems such as French in which

the IC complexity is reflected by stem allomorphy (see Chapter 5, 83.3.4).

1Tt is a notion developed by Stump and Finkel (2013, p.40) and it is ‘a format for the representation of
IC systems that is essential for identifying and measuring differences in their complexity’ (see Chapter
2, 84.2.1 for further details).

2 The syllable-based morphology account is also implemented in Arabic computational studies in which
the prosodic levels of feet and morae are ignored in favour of the syllable structure of a stem; thus,
inflectional forms are defined by indexed syllables (Cahill & Gazdar, 19993, b).
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Given the two different approaches the aim of this chapter is to introduce some
of the main assumptions of McCarthy’s autosegmental morphology and show that this
morphemic perspective is problematic for the theory of morphology in TLA and seek
a plausible account. The alternative approach is a stem/word account which will be
presented in §2.2. Then, a discussion of the notion of the stem as developed in stem-
based accounts such as Anderson (1992), Aronoff (1994), Spencer (2012), Stump
(2001b), Bonami and Boye (2002) will be presented (8§2.3). Section 2.4 will introduce
two approaches to paradigmatic implicative relations and I1Cs based on the notion of

stem-space and principal parts.

2.1 Non-concatenative Semitic morphology

The root-and-pattern, or non-concatenative approach to Arabic is mainly based on the
observation that a great majority of the morphological processes in the language
involve modifying the internal structure of a word, for example, by the process of ablaut
(e.g. Arabic labisa ‘he wore’ ~ yalbasu ‘he wears’ cf. English man ~ men). By contrast,
in the concatenative morphology the morphological process is applied word-externally
by attaching delineated segments as (walk ~ walk-s). The account is mainly based on
word formation and derivation. The other issue is how to account for the morphological
forms and the formal relations between measures (derived verbs) such as M1 & M2 and
M1 & M7 passive (see Appendix A for the list of SA measures). The non-concatenative
morphology is the base of many morphological models of Semitic languages, including
the Autosegmental Morphology (McCarthy, 1979, 1981), Root and Pattern (McCarthy
& Prince, 1986) and Root and Sites (Guerssel & Lowenstamm, 1990). The difference
between these versions is mainly based on the number of the proposed morphemic units

and they vary in the approach followed in constructing the surface word forms.
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Arab grammarians used the earliest version of this model in the medieval era,
and they based their work on a morphological system that consists of two morphemes:
a consonantal root which represents a broad semantic feature and a vocalic pattern for
realizing the morphosyntactic feature of aspect and voice. The Semitic root is a
consonantal discontinuous unpronounceable entity. In addition, it represents a sub-
lexical bound morpheme without a lexical category. However, it conveys meaning and
the radicals represent a single structural entity. By joining the two morpheme units, we
construct the masdar/deverbal noun that is used as a default word form for deriving all
the other surface forms in the language through various processes of morphophonology
(affixation, vowel elision or insertion). For example, the verb katab has the consonantal
root /KTB/ conveying the broad meaning of ‘writing’ when combined with the vocalic
pattern /a, a, a/ the result is the verb form kataba ‘he writes’ (Boudelaa & Marslen-
Wilson, 2001).

The masdar from this root is kiitaba based on the pattern (CVVCVCV) which can
derive the noun kitaab ‘book’ by vowel deletion and insertion. As Bohas and
Guillaume (1984) (cited in Boudelaa & Marslen-Wilson, 2001, pp.32-33) emphasize
this traditional analysis of Arabic is not strictly root and pattern, since the lexeme
formation proceeds from the masdar form through a tree structured derivation rather
than the mapping process between root and template.® For instance, the root /QTL/ is
assigned to the pattern CaCC to derive the masdar gatl ‘killing’ which is the base form
for the lexeme formation to derive the verb perfective form gatala ‘he killed’ by
modifying the stem vowel. This verb form is in turn used as the base for forming the

imperfective verb form yaqtul ‘he kills’ and finally, the formation of the nominal form

3 The view that the masdar is the base of lexeme formation is held by the Basra school while for the Kufa
school the base of derivation is the perfective verb form (Boudelaa & Marslen-Wilson, 2001).
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magqtal ‘the killing of’. Clearly, the focus of this early version of root and pattern was
defining the function and semantic features of the resulting measure itself (e.g. the
measure CVCCVC consistently defines a transitive causative/intensive verb form
(Ratcliffe, 1998)).*

Another model of the root and pattern was put forward by McCarthy (1979,
1981) using the autosegmental phonology theory as a tool to handle morphological
issues in Arabic. McCarthy’s original proposal has been regarded as the most
influential analysis of the morphological organization of the Semitic system. Under this
template morphology, the morphology of Arabic (such as underived nouns and verb
stems) is accounted for by three morphemic units: a morpheme carrying the meaning
is presented by the consonantal root carrying the meaning; the second morpheme is the
vocalic melody representing the morphosyntactic features and an abstract morpheme
known as the CV-skeleton. The vowels and consonants are represented as separate
autosegments projected on different tiers each of which conveys only single
morphemic information. The two types of tiers are then associated with the abstract
template also known as the CV-skeleton. The role of the template is to determine the
phonological surface form and to represent some morphosyntactic information. For
instance, a form such as katab ‘to write’ consists of the root /KTB/ projected as a
separate autogsegment while vowels a, a represent the vocalic melody; both
morphemes form the CV-skeleton CVCVC. McCarthy (1981, p.388) proposes that the
separate autosegmental tiers of the root consonant and vowel melodies of a word are
linked into the core template by association conventions which are subject to the well-

formedness conditions. These conditions were adapted from autosegmental phonology

4 A different model of root-and-pattern was developed by Cantineau (1950) who proposed that every
surface form is derived by mapping a root to a template by a set rules of association. For example, the
derivation of gatl ‘killing’ and the the nominal form magqtal ‘the killing of* requires the mapping of the
root /QTL/ onto the templates CaCC and maCCacC respectively (Boudelaa & Marslen-Wilson, 2001).
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constraints for prosodic features of tone and vowel harmony. For mapping morphemes
onto the root and affix tiers, McCarthy (1981, p.382) uses universal association
conventions some of which are very similar to the conventions formulated for tonal
phonology (Goldsmith, 1976). These conventions include the following:

(1)

‘1. If there are several unassociated melodic elements and several unassociated melody-
bearing elements, the former are associated one-to-one from left to right with the latter.
ii. If, after application of the first convention, there remain one unassociated melodic
element and one or more unassociated melody-bearing elements, the former is
associated with all of the latter.

iii. If all melodic elements are associated and if there are one or more unassociated
melody-bearing elements, all of the latter are assigned the melody associated with the

melody-bearing element on their immediate left if possible.’

In addition, the CV-tier employs the features [£syllabic] of which any [-syllabic]
segment such as consonants and glides is projected on the C-element tier while the
[+syllabic] segment reflects the V-elements. Consider the following derivation

examples of the perfective active and perfective passive M1.

a. Perfective Active

Vocalic melody a

/\

Core template V C V C =katab ‘he wrote’
t b

C
|
k

Figure 1 Autosegmental representation for the perfective active verb katab ‘he wrote’.

Consonantal Melody
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b. Perfective Passive

Vocalic melody

u
.

Core template C V C V C =kutib ‘it was written’

.

k t b

Figure 2 Autosegmental representation for the perfective passive verb kutib ‘it was
written’.

Consonantal Melody

In these verb forms, the core template of the Classical Arabic (CA) root ktb is CVCVC
to which the consonantal root elements are associated with the C-slots while the vowel
a is initially assigned only to the leftmost vowel through the universal left-right
association convention. McCarthy (1986) argues that it is not possible for the
autosegmental tiers to contain the elements with the same feature unless they represent
different morphemes. Identical autosegmental elements are prohibited by the
Obligatory Contour Principle (OCP). Therefore, in the perfective active, there is only
a single vowel a which is associated with the second V-position by the feature-
spreading principle. An important aspect of this framework is that the same three
morphemes are employed in lexeme formation for deriving forms such as the verb
kattaba which is a M2 verb form with a causative meaning of form katab. Thus, the
triliteral verb roots can have fifteen measures and the quadriliteral verbs can be
classified into four verb forms. The canonical patterns of triliteral perfective forms of

eight measures can be generated by the template in (2.1):
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(2) The Prosodic Template (or the CV Template) for the triliteral perfective measures
(McCarthy, 1981, pp.386-387):

a. CVCVC
i [ {c}) CV([+seg) CVC]  __, |b.cvceve f. CCVCVC
cVv c. CVVCVC g. CCVCCVC
i. V  —@/[CVC_CVC] d. CVCVCCVC  h.CCVVCVC
e. CVCVVCVC

This prosodic template has only the two features [syllabic] and [segmental], whose
values can be represented by a consonant or a vowel depending on the measure. The
scheme consists of two expansions each of which is characteristically specified for a
particular verb measure. According to this prosodic template, all the generated forms
have to end in a closed syllable by rule (i) while rule (ii) applies to all the patterns
generated by (i) redundantly to eliminate the illicit [*CVCVCVC] with a sequence of
two light syllables. The forms in (a, b, c, d, e) can be generated by the CV/([+ seq])
CVC]. By contrast, the patterns in (e, f, g) are the output of the second expansion of
the curly brackets in the template, which also generates the prohibited pattern
[*CVCVCVC] subsequently blocked by rule (ii). In addition, these canonical patterns
show that light syllables are not allowed to precede heavy syllables (e.g.
“*CVCCVCVC’) and forms that have initial consonant clusters, are the patterns which
consist of at least three syllables. The resulting patterns represent the canonical forms
from which any verbal stem has to be derived (McCarthy, 1981, p.386). The templates
in 2.a, b, ¢, d, and e appear in M1 (CVCVC), M2 (CVCCVC), M3 (CVVCVC), M5
(CVCVCCVC) and M6 (CVCVVCVC) respectively. The template in 2.f is used in M7
with an n-prefix (nCVCVC), in M8 with a t-infix after the first consonant (CtVCVC),
and in M9 with a geminate final root consonant (CCVC;VC;). The pattern in 2.9 is the

template of M10 with prefixed st- (stVCCVC) while the pattern in 2.h appears in M11
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with the gemination of final root consonant (CCVVC;VCi) (McCarthy, 1981) (see
Appendix A).

With regard to the affix material (e.g. the morpheme /t/ of M8, /n/ of M7 and
/st/ of M10), McCarthy (1981) treats these affixes as morphemes assigned to separate
autosegmental tiers and they share the same root tier distinctive features. These affixal
tiers are defined by the grammar of the language, through morphological rules
identifying the appropriate affixes for each measure and the correct mapping to their
prosodic template position. Therefore, these affixes are linked with the core template
elements by the left-to-right association conditions in (1) which ensure that the affix
projection precedes the mapping of the consonantal root. For instance, M6
(taCVVCVC) has the affix /t/ occurring as a prefix morpheme takaataba ‘write to each
other’. The affix material is assigned first to the prosodic template and then followed

by the consonantal root (Figure 3).

CVVCVC =takaatab

Figure 3 Autosegmental representation for M6 takaatab ‘write to each other’

The output of the left-to-right association to both the affix and the root tiers results in
mapping the affix material onto the leftmost slot of the template and then the root
elements are projected onto the root tier, subject to the association convention in (1)

which prohibits the many-to-one association. However, the affix material of verb
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measures can also be infixed as in M8 ik(t)ataba ‘to write’, requiring a subsequent rule
of association to ensure the correct output. McCarthy handles this case by arguing that,
in both M8 and M6, the morpheme /t/ is initially treated as a prefix linked with the first
consonant position and subsequently the M8 affix is mapped to its correct tier position
by a ‘flopping rule’. This rule changes the position of the affix with the feature reflexive

from the first to the second slot (Figure 4):

u

I
a t a

_f—!‘—t

flopping
cvcve — CCVvCVvC CCVCVC association conventions = ktatab

N/ /

kth ktb ktb

U
|

t a
|

C

Figure 4 Autosegmental representation for M8 ktatab ‘to write’

The reflexive affix /t/ is projected first and assigned to the leftmost consonant position
in the template (CCVCVC) and the left-to-right associations assign the root elements.
Subsequently, the flopping rule shifts the affix to the second position slot which is
already occupied by the root element. However, the restriction against many-to-one
association presented in (i) ensures that the root element is reassigned to the other
available slot resulting in the correct output.

Other cases in which the left-right mapping requires the interaction with a
subsequent rule in order to produce the correct forms involve the derivation of M2 and
M5 verbs. For example, applying the left-to-right association, the restriction on many-
to-one association and the third association convention in (1) to the root C-elements in
the derivation of kattab CaCCaC (M2 perfective active), yields the wrong output

*katbab. These association conventions map the root elements ktb from left to right,
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one-to-one, onto the first, second and third slots respectively (katbaC). The remaining
empty fourth slot is associated with the root element occupying the slot on the left
(*katabab) by the third universal convention, resulting in the incorrect form*katbab
(Figure 5). McCarthy (1981, p.391) handles such cases by the ‘Erasure’ rule in (2) that
deletes an incorrect association line between the penultimate consonant and the core
template tier. Subsequent re-association of the root consonant /t/ by the general

association conventions leads to the required result.

CVCCVC =* katbab

M
Figure 5 The application of association conventions without the Erasure rule to M2

perfective active.

(3) Erasure rule (M2 and M5)

cvC] — cvC]

|
X X

CvCcvC — CVCCVC = kattab

Figure 6 Autosegmental representation for M2 kattab ‘cause to write’
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The Erasure rule deletes the association line, linking the penultimate consonant with
the root melody as in (Figure 6). After the application of the Erasure rule, the linked C-
slot in penultimate position can be re-associated with the consonant /t/ in the left
position by the general convention of association.

Another important aspect of this model is that inflectional categories such as
aspect and voice are considered to be represented by arbitrary vocalic morpheme
alternations for which McCarthy (1981, p.400) provides the non-M1 vocalic tier rules

in Table 2.1.a whereas M1 verbs are associated with the ablaut classes in Table 2.1.b.

a. Non-M1 vocalic pattern Examples

M2 kattab M6 takaatab

‘cause to write’ | ‘write to each other’
Perfective active a3 kattab takaatab
Perfective passive | u3 i kuttib tukuutib
Imperfective passive |u a3 ukattab utakaatab
Active participle u ad i | mukattib mutakaatib
Passive participle u aj mukattab mutakaatab

b. M1 vocalic pattern in the second stem vowel

class | Perf | Imperf | Examples

1 a i darab | yadrib | ‘beat’

2 a u katab | yaktub | ‘write’

3 i a Calim | yaSlam | ‘know’

4 u u hasun | yahsun | ‘be beautiful’

Table 2.1 the vocalic pattern in M1 and non-M1 verbs and participles.

McCarthy (1981) combines the vocalism of non-ML1 into single sets of melodies in
which the leftmost vowels replicate in the template while a stem vowel final i requires
a special rule. This rule assigns any i to the rightmost template vocalic position and
must be applied before the universal conventions. Table 2.1.a represents the sets of
rules that are used to account for both the stem vowels in addition to the affix vocalic

pattern. In the perfective active forms, the stem contains from two to four vocalic
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morae, all of which are the low back vowel a while the perfective passive can have two
different vocalic patterns: the high back vowel u which can consist of up to three vowels
and the high front vowel i has to be the last vowel. The same representation pattern
follows for imperfective passive, the active participle and the passive participle of non-
M1 verbs. McCarthy assumes that these vowels are separate morphemes that represent
the vocalism of non-M1 verbs and, as pointed out earlier, the association of vowel
melodies with the V-slots in the core template is generally governed by the left-right
association and the spreading constraints. However, there are cases in which projecting
the vocalic pattern requires pre-association to guarantee the correct vowel stem
position. For instance, the association of the vowel i in the perfective passive and active
participle to the final V-position in the template has to precede the association of the
vowel u which occurs before i. Thus, overall, the approach handles the vocalism of all
bases/stems (e.g. active participle of M6, mu-takaatib (CV-CVCVVCVC(C)), except
active imperfective forms and M1, through the rules of vowel tiers in Table 2.1.a (in
the given example u, a, i), and the pre-association of the vowel i with the rightmost
vowel (CV-CVCVVCIC). The final procedure includes other conventions followed by
the left-to-right application (a is associated by the spreading principle to three vocalic

positions, Cu-CaCaaCiC) (p.401) (Figure 7).

(4) Vowel association VC]

By rule (4) CVCVCVVCVC
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By first convention (1.1) CVvCVCvVvCVvC

N\

U

By third convention (1.iii) CVvCVCvVvCVvC

\u \a/i/
N/

M
mutakaatib

Figure 7 The derivations of the vocalism of the active participle form of M6
mutakaatib

This pattern of derivational steps for the imperfective active of non-M1 verbs is
problematic for cases in which we have up to four variable patterns of vowel alternation
composed of the prefixes and stem vowels. McCarthy briefly suggests that some of
these patterns can be handled by deletion rules.

Likewise, the vocalism of M1 is handled differently from other measures (Table
2.1.b). The basic vocalic pattern for M1 active stems includes the vowel a for both
vowels in the perfective stem and the vowel u for the single vowel of the imperfective
stem (e.g. katab/ktub). However, unlike non-M1 verbs, some M1 verbs show ablaut
change in the second vocalic position of the perfective stem and in both the affix vowel
and stem vowel positions of the imperfective. By contrast, the first stem vowel in the
perfective active is invariably a. The ablaut pattern in M1 can be lexically determined
as McCarthy (1981, p.403) states that ‘we can give only a lexical account of assignment
of any given root to an ablaut class’. However, there can be a polarity based

interpredictability through the value of [high] between perfective and imperfective sub-
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paradigms, (excluding class 4 (Table 2.1.b))° in which both aspect forms have u vowel)
with the ‘regular semantic property of stativity’ (1981, p.403). In CA, when the vowel
of the imperfective form is [+ high], the perfective counterpart would be [-high] in the
second V-position. On the other hand, the presence of the [+high] vowel i in the
perfective stem in second V-position corresponds to a low vowel a of the imperfective.
However, McCarthy’s approach to verb vocalism has been criticised on various
grounds for obscuring some important grammatical generalizations as will be discussed
below.

In sum, the crucial rules of this morphemic approach to Arabic
nonconcatenative morphology include the Prosodic Template, the affix specifications
and their special association principles, Flopping Rule and Erasure Rule. Any other
morphological alternations can be captured by independently motivated autosegmental

principles and conditions.

2.1.1 An excursus on the history of the morphemic concept

The morphemic approach was used in generative grammar to account for the
verbal/nominal phonological patterning in Semitic languages. The notion of morpheme
has been used in many theories of morphology and usually defined as the minimal
linguistic unit which has a meaning. This is the core assumption of lexical-incremental
theories according to which the morpheme device can account for morphological
complexity patterning in concatenative and non-concatenative language kinds (Stump,
2001b). This theory of morpheme was postulated by Bloomfield in his work (1926) A
Set of Postulates for the Science of Language. There are many remarkable studies of

the field of morphology that devote considerable attention to the notion of morpheme

5> In Arabic, class 4 verbs with the vocalic pattern CaCuC tend to be attributive verbs (e.g. hasun ‘be

beautiful’, badun ‘to be, become fat”) which ‘often denote permanent qualities’ of the first argument
(Cuvalay-Haak, 1997, p.96).
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and its status in different languages, the origin of this term and its development within
Bloomfield’s structuralist approach have been widely discussed. Under Bloomfieldian
theory, a simple linguistic form is a morpheme and it is a meaningful phonetic form
which does not resemble any phonetic-semantic component of any other form. A string
of two or more constituents make a complex form which comprises of immediate
constituents carrying the meaning. This means that each morpheme has two aspects,
phonetic and semantic. Bloomfield (1935) identifies two types of morphemes, free and
bound. Free morphemes can be a word on their own while a bound morpheme is a
linguistic form which has to be dependent on other morphemes. A bound morpheme
attaches to either a free or a bound morpheme in word formation; for example, dog ~
dog + s. All types of morphemes are stored in the lexicon and through grammar; the
morphemes can form words and phrases.

Problems arise when we come to describe the phonological realization of
morphemes. For example, the pluralization of most English nouns such as ‘cats’ is
achieved by suffixation of the bound morpheme [z]. In addition, the choice of the plural
suffix can depend on the word, for example, dog [z], roses [iz]; thus, there are three
alternates of plural /s/ that are lexically determined. The phonetic modification of the
morpheme [z] to [s] occurs when the word final consonant is voiceless whereas the
phonetic modification of the morpheme [z] to [iz] happens when the words end in a
sibilant sound, elsewhere [z] is selected. However, the application of the morpheme
account seems to be problematic for the morphological processes that involve vowel
variation, for example (man ~ men). According to Matthews (1993, p.71), the
pluralization of this example involves two features of arrangements: the first is the
modification [a] to [e] and the second is the selection (a noun is selected from a special

class). Unfortunately, Bloomfield does not clarify the process that can account for this
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plural alternation. Therefore, a different approach is needed to account for words that
pluralize neither by a morpheme nor by a process (vowel alternation). Bloomfield’s
account of plurals such as (sheep ~ sheep) in which there is no difference in the phonetic
form of the singular and plural: /fip/ involves the zero element. He argues that the plural
morpheme is replaced by zero, claiming that the constituent lacks form.

Many modifications to Bloomfield’s account were introduced by American
structuralism in response to the problems of non-concatenative processes. The work of
the successors (Bloch, 1947; Hockett, 1947) in the Bloomfieldian school advocated a
number of solutions to many inexplicit issues in Bloomfield’s account of morphology.
One of the most important works includes Harris’ (1942) approach which introduced
the notion of a morpheme unit in which the morpheme alternants (plural morphemes)
are grouped. There is a morpheme unit which has the alternant [naif] ~ [naivz] —
[singular] ~ [plural]. Harris (1942) argues that it is possible to perform the phonetic
modification through a morpheme adding a specific phonetic unit, a morpheme
removing that phonetic unit, or both morphemes. Therefore, the vowel alternation is
considered to be a special type of morphological modification where man ~ men are
not the same morphemes. Under this analysis, a zero morpheme is considered to be an
alternant which, while not having any phonological content, still carries meaning.
However, for Bloomfield, the zero morpheme can be a linguistic form whereas for
Hockett (1947), the zero morpheme alternant can be determined by comparing it with
other morphemes, but zero cannot be the only alternant for a morpheme unit.

In developing the theory of morphemes, Hockett (1947) introduced the term
morph as a solution to Harris’ (1942) account in which [naif] ~ [naivz] are treated as

two different morphemes since the phoneme sequence [naif] is not contained in the
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second word. Hockett (1947) treated these cases as a portmanteau morph that has more
than one morpheme, each of which contributes to the meaning of the morph.

Despite the subsequent developments of this theory, the morpheme notion
remains problematic for Arabic morphological structure, as will be further discussed in

the following section.

2.1.2 Issues with the root and pattern approach

Although several revisions to McCarthy’s original account have been presented, for
example, under the prosodic morphology hypothesis (McCarthy, 2006; McCarthy &
Prince 1990a), the approach has been criticized on two grounds: first, the emphasis on
the unique non-concatenation formalism of all word forms into root, vowel patterns
and templates and second, the morphemic nature of the account. Unlike the earlier
versions of this approach in which the Arab grammarians considered the root and
pattern representation as a uniform entity, in the autosegmental model, a form is based
on a composite representation consisting of three morphemes. Despite this difference,
the root and pattern in both versions of the model are morpheme-based supported by
different motivating views, two of which will be evaluated below.

The use of the root and pattern approach in a morpheme level morphology in
Semitic languages is influenced by the degree of ‘internal’ modifications in the
morphological system, shared by related forms many of which are enabled to have the
same consonantal material. Thus, roots and patterns seem to have a strong presence in
language acquisition and psycholinguistics studies (Boudelaa & Marslen-Wilson,
2001; Ravid, 2006; Shimron, 2003). Arguments for this morphemic status have
distributional motivation based on the observation that roots constitute the formal and

semantic core of the morphologically related words i.e. the unity of the consonantal
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roots and word patterns are shared by a great number of words with similar meanings.
For example, in Arabic, a consonantal root can be shared by a morphological family of
a great number of related forms. Thus, the word pattern maCCaC occurs in many
derived forms, in most cases representing place nouns such as ‘madxal ‘inlet’, maktab
‘office’, masbha/ ‘swimming pool’ (Boudelaa & Marslen-Wilson, 2001, p.33).
Similarly, Ravid (2006, p.130) presents examples from Hebrew in which the
root x-$-x surfaces in many forms including: hexesix ‘darken (transitive and
intransitive)’, huxsax ‘be darkened’, xasux ‘dark’, xosex ‘a Biblical noun’, xasexa
‘darkness’, all linked through the same root and associated with the general meaning
of darkness in this root. Moreover, Ravid (2006, p.129) argues that the consonantal
skeleton is even persistent in words such as safan ‘rabbit’, subsidiya ‘subsidy’ which
are considered to be based on only a single morpheme and lack any internal structure.
Yet, the CV-skeleton of such words can be mapped into complex patterns to derive
new words. Many psycholinguistic findings have found evidence for the centrality of
the root and template in the mental lexicon of the speaker. Nevertheless, Shimron
(2003, p.24) concludes that “...none of this evidence precludes the possibility that other
parts of Semitic words, segments that are perhaps larger than or different from roots
and templates, may have their own independent status in our mental lexicon.’ In other
words, the fact that ‘...Semitic language speakers are sensitive to roots and templates
does not mean that such sensitivity has a role to play in every linguistic process, nor
does it preclude sensitivities to other types of morphological elements’, suggesting that
the different models are possible options for the speakers. Therefore, it is not clear how
the autosegmental morphology as a possible synchronic account would help advance
the understanding of concatenative morphology of the inflectional systems in

comparison with arbitrary morphological stem allomorphy such as the system of this
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study (Chapter 4). Therefore, many of the supposed arguments for this morpheme
account do not always hold.

The non-concatenative morpheme account of Semitic morphology is mainly
based on the observation that there are co-occurrence restrictions that condition the
radicals of the root and do not apply to the consonants of the affixes. Greenberg (1950)
observed that only the root radicals are subject to these rules, whereas affixes are not
in the scope of these restrictions. This seems to imply that the consonantal root might
be functioning as an independent unit at a morpheme level representation. The
restrictions disfavour the co-occurrence of identical root consonants (e.g. SNN, SSN,
NSN) and/or root radicals (the first and the second or the second and the third) with the
same place of articulation (PBK or TGK). Greenberg (1950) reports that although there
can be no identical consonants nor homorganic ones in the first and second position of
the root, many verbal roots have identical consonants in the second and the third
positions. For example, madad ‘he stretched’ and farar ‘he fled’. Nevertheless, the
same positions have restrictions against homorganic consonants whereas the first and
third consonants have partial restrictions both homorganically and on identity. A
replication of Greenberg’s study was provided by McCarthy (1994) who provided co-
occurrence classes based on the place of articulation and manner features.
Traditionally, Arabic co-occurrence restrictions are explained by organizing
consonants into natural classes within which the co-occurrence consonants apply.

Greenberg (1950) and McCarthy (1994) present a number of main co-
occurrence classes including: Labials = {/b, f, m/}, Coronal Obstruents = {/6, 9, t, d,
t5, d, s, z, s%, 75, [}, Dorsals = {/k, g, q, %, ¥/}, Gutturals = {/y, ¥, h, €, h, ?/} and Coronal
Sonorants = {/I, r, n/}. They argue that consonants within the same class are subject to

co-occurrence restrictions, and a consonant of a particular class can co-occur freely
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with a consonant from a different class. However, these co-occurrence restrictions do
not include the uvular fricatives /y/ and /¥/ that simultaneously group in different
classes: the dorsals class and the gutturals class. In addition, there are fewer restrictions
on the co-occurrence of the non-adjacent consonant root. They also note that roots
containing one fricative and one stop are more common than those containing two
fricatives or two stops. To account for the varying degrees of restrictions, McCarthy
(1994) applies the Obligatory Contour Principle (OCP) that prohibits the co-occurrence
of identical or homorganic root elements, but with two modes of application: one at the
root node and the other at the place node. Thus, in the case of underlying adjacent pairs,
the OCP is applied to the whole segment banning the occurrence of mmd or mdd in the
underlying representation. The mdd-type forms can surface in double verbs in which
root geminates are underlyingly represented as a single segment md which in turn is
subject to the spreading process. The restrictions on homorganic adjacent segments are
handled by applying the OCP to tiers of place features. Therefore, forms such as *ftb
are prohibited in Arabic since they violate the OCP place constraints as shown in the

following illustration (Frisch et. al., 2004, p.11):

()

labial tier: [lab] [lab]
skeletal tier: *C C C
coronal tier [cor]

The place features used by McCarthy are [labial], [coronal], [dorsal] and [pharyngeal].
Nevertheless, although the OCP account seems to provide an ideal account, many
exceptional patterns have been documented. Greenberg (1950) noted exceptions of the

form /xCS/ that violate the restrictions on pairs of pharyngeals and uvulars. The
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Buckwalter (1997) corpus lists the following exceptional patterns to homorganic co-

occurrence restriction in Arabic.

ClC2 C2C3 C1C3
Labial fmC 1 bCf 1
bCm 9
fCm 11
Totals 1 0 21
Coronal stop d'dC 1 Ctd 4 dCt 2 d'Cd 2
Ct'd 1 tCt 3 dCtt 1
Cd'd 3 tCd 1 dCt 3
tCd 2 dCd* 1
Totals 1 8 15
Coronal fricative sdC 2 CJz 1 Jjco 2
JjoC 4 JCo 1
JsC 1 JCs 3
JzC 1 JCs¥ 1
Js'C 2 Jcz¢ 1
[ZC 2
Totals 12 1 8
Dorsal gkC 1 Cqg 1 gCk 1 Cq 6
xgC 1 Cgq 2 xCk 1  kCy 3
kgC 1 Cxq 1 kCg 1 gCyx 2
aC 1 aCg 4
kqC 1 xCg 5
kyC 1 sCg 1
gxC 2 gCq 2
ksC 3 xCq 5
Totals 11 4 31
Pharyngeal 7%C 4 CyS 2 Cy 1 ?Ch 3
hC 3 ?Ch I C? 5
¢hC 4 xC¢ 9 C? 1
?hC 2 hC¢ 8 hC? 3
h?C 1 °C¢ 1 ¢C? 1
¢Ch 5 hC? 6
Totals 14 2 44
Coronal sonorant nrC 1 Crl 2 rCl 14
mC 7 Cnl 1 nCl 22
Clr 1 nCr 23
Cnr 7 ICn 11
Cln 5 rcn 15
Crn 9
Totals 8 25 85

Table 2.2 The exceptional patterns to homorganic co-occurrence restriction in Arabic
based on six classes of same-place articulation in different consonantal position
C1C2, C2C3 and C1Ca3 listed by the Buckwalter (1997) corpus (adapted from
Alderete et al., 2013, p.56).
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In Table 2.2 the rows list all the exceptions to homorganic co-occurrence restriction
which is arranged in six groups with same place of articulation (labial, coronal stop,
coronal fricative, dorsal, pharyngeal, coronal sonorant). The three columns present the
consonantal position for the group of exceptions (C1C2, C2C3 and C1C3). The data
illustrates the number of instances of exceptions and the total of those in the same-place
class. For example, there are 7 roots with the pattern /rnC/ and the total number of
exceptions to OCP in the coronal sonorant class in C1C2 pairings is 8. The number of
the attested patterns in all classes in C1C2 positions comes to 23 from 47 roots. Overall,
the total number of exceptions in C1C3 pairings outnumbers the rest of the co-
occurrences in the other places (a total of 45 patterns out of 204 roots in C1C3 position
and 14 patterns out of 40 roots in C2C3 position). Yet, the number of the exceptional
patterns and the roots within each class are randomly distributed in the three pairings.
Some classes show one pattern within a certain pairing but a variety of patterns with
the other pairings. For instance, in C2C3 pairs the only co-occurrence prohibition on
two pharyngeals is */CyS/, but this pair is just one of several patterns in the other two
pairings. Therefore, the data reveal that the OCP account does not seem to show the
difference in the degree of restriction within the classes. In fact, Frisch et al. (2004)
who gave a quantitative similarity based account; argue that dividing the co-occurrence
into categorical group does not provide a plausible account for the exceptional
consonant pairs, because OCP-Place in Arabic is a gradient constraint based on the
similarity between these consonants.

Another issue with McCarthy’s approach is raised by the way that identical
consonants in the C2 and C3 positions in a triliteral root (e.g. madd ‘pass sth.”) are
represented in the CV template. The underlying root of this example is taken to contain

two radicals C1C2, /md/. The verb surface forms of this root includes madd ~ madad
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through morphophonological conditioning. Different versions of root and pattern
consider madd to be derived from madad which in turn is produced via the underlying
representation /md/ assigned to a triliteral shaped CVCVC template. Then, through
intermediate processes including deletion and metathesis that are morphologically
stipulated, the output madad is repaired to arrive at the second output madd (McCarthy,
1986, pp.247-248). In addition, the OCP does not justify the banning of identical root
elements in C1 and C3 positions (*KLK) (Shimron, 2003).

The OCP approach also fails to account for the double roots in Arabic dialects
including TLA. Watson (2002) discusses the template pattern of forms such faakik
active participle ‘having undone’ in Cairene Arabic and in the active participle form
jaafif ‘drying’ (cf. jaaff ‘dry’) of San’ani Arabic, suggesting that these examples show
that double verbs have a distinct template with germinate elements in adjacent positions
(in TLA Saakik ‘to doubt’).

Clearly, the issue with this OCP analysis is that the violations of the consonant
root co-occurrence restrictions are handled by means of a whole series of intermediate
arbitrary stipulations. A more economical account would therefore be preferable.
Several revisions to McCarthy’s original account have been presented under the
prosodic morphology hypothesis (McCarthy & Prince, 1990a, 1993). However, the
approach has been criticized on several grounds including the emphasis on unique
decomposition of all word forms into root, vowel patterns and templates, and the
morphemic nature of the account.

Model specific problems of the root and pattern approach have been identified
by Hudson (1986, pp.98-103) who provides specific problematic issues of this model
based on arguments concerning ‘inexplicitness’, ‘arbitrariness’ and ‘complexity’. He

argues that, in some cases, it is hard to understand McCarthy’s claims because of the
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inexplicitness of autosegmental grammar. For instance, the autosegmental model does
not provide the ‘appropriate formalization’ for the left-right association. ‘How do we
assure that vowel features associate with [+syllabic] and consonant features with [-
syllabic], McCarthy does not say, and we can only assume that some otherwise
unnecessary statement of the grammar is required for this purpose.’ Likewise, he
considers the Erasure rule to be inexplicit since no specific context is given for the rule
application. Therefore, it is possible that the application of this rule can involve any
verbal forms that have the structural requirements and hence the Erasure rule would
not be strictly limited for relating the perfective stem to the imperfective stem.
Another issue, which is particularly relevant to this study, is how to account for
what is considered to be exceptional patterns of apophonic variation as in measure one
(M1) verbs (81.2 and §3.1 Hudson (1986) argues that the approach to the ablaut in M1
does not explain how to accomplish the exclusion of class 4 from the polarity
generalizations nor does it provide a plausible autosegmental representation for the
class 3 vowel melody. As Hudson (1986, p.99) explains ‘in the derivation of the perfect
the two vowels (lexical i, grammatical a) would compete for two positions in the
template CVCVC’.® Although this special rule has the potential of producing the
desired pattern, to guarantee the correct output, the vowel a had been treated as an affix
which would have been projected to the correct V-position by affix-first convention,
and this has not been proposed by McCarthy. The scale of this problem, however, is
even more acute when considering the pattern of apophonic variation in TLA. The
polarity generalization does not hold in TLA. The reason for this is that the perfective

stems are represented by two sets of stems based on the quality of the second V-

& The vowel a represents perfective aspect and active voice while the high front vowel i is found in the
ablaut class 3 and it is lexically determined (See 2.1 and Table 2.1).
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position. One set of stems has [-high] while the other has [+high] (rekab ‘he rode’
rukub-it ‘she rode’ ~ resam ‘he drew’ risim-it ‘she drew’, Serah ‘he explained’ ~ Suruh
‘she explained’). By contrast, the corresponding vowel in imperfective forms can be
[+/- high] cf. ya-rkub ‘he rides’, yi-rsim ‘he draws’, ya-srah ‘he explains’ (See 8§3.1
and 84.3.1 for further discussion).

Another issue for autosegmental morphology is the emphasis on characterizing
the morphological system as a set of independent patterns (templates) with inherent
semantic features and the fact that it therefore fails to identify systematic allomorphy.
Ratcliff (1998, pp.23-29) argues that autosegmental morphology is challenged by the
lexeme formation of the broken plural” and diminutives forms. The model describes
this allomorphic nominal system as sets of distinct forms with independent pattern
replacement without capturing the derivational relationships of these same function
forms. For instance, root and pattern morphology treats the plural stems, which are in
italics in Table 2.3, as isolated template patterns CVCVVC, CVCVVCVC and
CVCVVCVVC although each of them shows systematic allomorphic alternations
marking the same set of functions. In each example, the stem choice is determined by
the singular forms. The formation of the plural forms and diminutives is distinguished
by the long vowel /aa/ in the second syllable and the diphthong /ay/ respectively. In
other words, the plural/diminutive templatic patterns are composed of two parts: one
part is shared with the singular forms (suffixes) while the other part shows stem internal

change, marking the grammatical category.®

" The term broken plural refers to the plural forms that are formed by changing stem internal elements.
By contrast, sound plurals are the plural forms whose formation involves a regular suffixation process
(e.g. mu?lim-un ‘teacher.M.SG.NOM’ ~ mu?lim-uuna, ‘teacher. M.PL.NOM’. In these examples, the
change is external to the stem). Broken plurals have several classes each of which show distinct vowel
patterns (Ratcliff, 1998).

8 Further developments of the autosegmental morphology model suggested that such forms are formed
by a prosodic input conditioned by principles of prosodic circumscription according to which the
transformation from singular to plural involves morphophonologically altering the first two moras of a
given form/word (McCarthy & Prince, 1990b). ‘Under prosodic circumscription, [...], a morphological
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template singular | plural diminutive
CVCC >> CVCVVC kalbun® | kilaabun | kulaybun
CVCCVC >> CVCVVCVC | daftarun | dafaatiru | dufaytirun
CVCCVvVC >> CVCVVCVVC | miftaakun | mafaatiizu | mufaytiizun
Table 2.3 broken plural and diminutives forms of kalb ‘dog’, daftar ‘notebook’ and
miftaaZ ‘key’

The basic issue with this morphological analysis of Arabic is that it fails to provide an
adequate grammatical description and generalizations about allomorphic alternations.
In other words, a plausible account should capture inflectionally and/or derivationally
based morphological oppositions without over specifying detailed morphological
information. Allomorphy of this sort can be economically captured by a stem-based
approach (See Chapter 4 and Chapter 5 for discussion on the TLA verb stem
allomorphy).

Another issue with the autosegmental morphological analysis is that the account
is based on the morpheme theory. The basic relevant morphemic view adopted by
McCarthy (1981) is that the lexicon is a list of three sets of morphemes each of which
must mean something. The vocalic apophony in CA verb inflection has been
represented as independent morphemes that must mean something such as tense,
aspect, voice. In the root and pattern approach, the characteristic features of inflectional
morphology have been based on regarding the vowel patterns as the base for the
morphosyntactic distinctions between verb forms. Recall that the fundamental
assumption is that the inflected verb form is built on a two, three or four consonantal

root which is associated with the basic meaning of the verb along with the affixes which

operation is applied to a prosodically-determined substring within the morphological category, often
yielding some sort of infix.” (McCarthy, 1993, p.189).
® The un-/-u endings represent the nominative case.
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are attached to the root and result in different verb forms and different inflections as in

the following examples of 3M.SG forms in M1, M2 and M3 respectively:

Verb Active Passive

Perfective | Imperfective | Imperative | Perfective | Imperfective
katab kataba yaktubu uktub kutiba yuktabu
‘to write’
kattab kattaba yukattibu kattib kuttiba yukattabu
‘to cause to write’
takaatab takaataba | yatakaatabu | takaatab tukutiba | yutakaatabu
‘to correspond with sb.’

Table 2.4 The inflectional paradigm in CA.

The verbal affixes have been described as morphemes that realize grammatical
categories and which distinguish between perfective and imperfective forms. It is
generally assumed that aspect-tense and subject-gender agreement are marked by
suffixes in the perfective whereas in the imperfective they are marked by prefixes
(Table 2.4). However, a different analysis is proposed by Bahloul (2008) who argues
that aspect and tense are marked by the first vowel morpheme in the perfective verb
stem while the suffix /-a/ realizes agreement morphology. By contrast, in the
imperfective, aspect/tense are denoted by the prefix vowel along with the deletion of
the first stem vowel.° Likewise, Er-Rayyan (1986, p.75) assumes that the first vowel
a (CaCVCV) realizes aspect-tense morphology, in other words, the first vowel is
considered to be a morpheme denoting the property of tense-aspect. The perfective verb
vowel melody consists of three vowels each of which function independently as a
morpheme, but M1 active and passive perfective can have different sets of vowel

patterns (Table 2.5).

10 Under a stem-based account, this view has been challenged by Benmamoun (1992, p.27) who
considers the final /-a/ in kattab-a as a marker for subject/gender agreement and that tense/aspect
morphology is not realized by phonologically overt morpheme, but rather denoted by ‘an abstract
morpheme’ in other words, by a zero morpheme. In addition, he treats the prefix of the imperfective as
a purely default form with no aspectual realization.
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Verb Gloss Template | Vowel pattern
Active
kataba | ‘he wrote’ CaCaCa (a a, a)
gadiba | ‘he became angry’ | CaCiCa (a1,
kabura | ‘he grew up CaCuCa (a,u,a)
Passive
kutiba | ‘it was written’ CuCiCa (u,1,a)
Suriba | ‘it was drunk’ CuCiCa (u,i,a)

Table 2.5 Vowel patterns in M1 active and passive perfective 3SGM form.

Bahloul (2008) adds that the first vowel marks active voice which alternates with the
high back vowel u to achieve passivization. These examples in Table 2.5 show that the
passive construction is realized by the vowel patterning u-i in which the vowel u is the
only replacement for the first vowel a independently of the verb class (Table 2.1).
Therefore, this vocalic affix alternation has been considered as an active-passive voice
realization.!! In addition, it has been claimed that the second vowel of the perfective
verb forms in SA (CVCVCV) can be a, u or i vowels conditioned by valency of the
verb. The vowel a usually accompanies transitive verbs while the u vowel is mainly
used in intransitive verbs which are also stative. By contrast, the vowel i can represent
transitive or intransitive verbs denoting ‘mental or psychological states’. The verbs
with the different second vowel patterning are given in the following examples

(Bahloul, 2008, p.33)'2:

11 Although this might be a plausible analysis for SA, the first vowel in TLA active verb forms can be i
or u, any of which can be used in the passive construction.

12 Although this might be a reasonable account for SA, this distinction does not hold in TLA in which
transitive and intransitive verbs mostly have the default vowel a, thus, the second vowel patterning
cannot be determined by transitivity:

(+ transitive) /a/

(+/- transitive) /a/

(-transitive) /a/

derab-it ‘I hit’
mesak-it ‘I held’
Sekar-it ‘I thanked’

ferah-it ‘I became happy’
feham-it ‘I understood’
merad-it ‘I became sick’

kebar-it ‘I became old’
seman-it ‘I became fat’
gesar-it ‘I became short’
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(+ transitive) /a/ (+/- transitive) /i/ (-transitive) /u/

daraba ‘to hit’ fariha ‘to be happy’ kasuda ‘to be stagnant’
masaka ‘to hold”  gadiba ‘to be angry’ katura ‘to become numerous’
Sakara ‘to thank’  marida ‘to be sick”  qgasura ‘to be short’

Table 2.6 VVocalism in M1 perfective verbs.

The suffix vowel realizes agreement in person, number and gender. In terms of the
imperfective vowel melody, Bahloul (2008) assumes that the different vowel patterning
that is internal and external to the root denotes different grammatical categories.
Unlike, the perfective form, the imperfective form has no first vowel within the first
and second consonant of the root, but the vowel in the prefix attached to the base has
been considered to be functioning as a morpheme denoting aspect-tense category. The
reason he provides for that is the prefix vowel alternation found under the passive

construction as shown in the following examples:

verb active passive
perfective | imperfective | perfective | imperfective
katab ‘to write’ | kataba yaktubu kutiba yuktabu
Sarib ‘to drink’ | Sariba yasrab surib yusrabu

Table 2.7 The vocalism in perfective active forms and the passive counteraparts in SA.

Similar to the first vowel -a in the perfective, the first vowel a- (within the prefix) in
the imperfective changes to -u-, as illustrated in (Table 2.7). By contrast, the last vowel
of the imperfective and the initial consonant of the prefix mark agreement morphology.

Clearly, in the traditional descriptions, the vowel alternations in perfective verb
forms are treated as ‘cumulative’ grammatical categories and the same approach is
applied to the imperfective. However, a fundamental problem with this account on the
vocalic tier level is the claim that each vocalic element is associated with a grammatical

meaning. In addition, the morpheme notion has the principal commitment of one-to-
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one mapping in either direction between the meaning element and its corresponding
phonological form. However, this property does not hold in words with the cumulative
morphs (Anderson, 1992). Consider the following morphologically assigned vocalic

melody of M2, M3 and M4 identified by Ratcliffe (1998, p.38).

Measure | Imperf | Perf Mood

2,3 uja |i [a|@|a]Active

4 ul@lijaj|d|a

5,6 ala|>|a|>|a

2,3 ula|aju|@|i |Passive

4 ul@laju|dii

5,6 uja |[>ful>|i

Table 2.8 The morphological vowel melody in M2, M3, M4, M5 and M6 (Ratcliffe,
1998, p.38).

Ratcliffe (1998) considers the first vowel quality as a marker of voice with the low
vowel a denoting active and the high vowel u is the passive marker. However, Ratcliffe
does not clarify why the morphologically assigned passive vowel u is also found in a
contradictory feature value that is the imperfective active. Likewise, traditional non-
concatenative accounts characterise the vocalic melody element a as a single
morpheme meaning ‘perfective active’ although the same vowel is also lexically (in
Stump’s (2001b) terms of lexical theory) listed as an indicator of imperfective in the
passive mood in addition to the suffix vowel a which is used to mark indicative
independently assigned by an inflectional rule. In fact, in TLA (Chapter 4), it is not
possible to establish any morpheme-based principle for the arbitrary ablaut change in
the verb inflectional paradigm.

In sum, the morpheme device as a pairing of a phonetic form mapped with a
corresponding meaning is fundamentally flawed, leading to a problematic

autosegmental analysis of the Arabic verb. As will be shown in Chapter 4 and Chapter
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5, the verb inflectional system of TLA will be more challenging for this non-
concatenative approach due to the arbitrary stem alternations. We conclude this section
by a statement from Shimron (2003, p.11) and that is ‘a synchronic approach to Semitic
languages requires systematic structural support, and this can be achieved only through
a close examination of the variety of word formation processes in each and every
language.” Therefore, in this study of TLA verb inflectional morphology we follow
Hoberman and Aronoff’s (2003, p.63) proposal for Maltese, and that is a Semitic
language such as TLA ‘...may contain relics of root-and-pattern morphology, but its
productive verbal morphology is decidedly affixal’ (84.5 and 85.3.2). Thus, “...Semitic
is no different from any other language family to the extent that members of a family

share some peculiar trait, it is purely an accident of history ....” (2.4.1 and 85.2).

2 Concatenative Semitic morphology

Although it is extensively used in Arabic inflection and derivation, the root-and-
pattern, templatic form of morphological organization is not restricted to Semitic
languages. The ablaut, for example, can characterize the morphological structure of
Romance languages and the template system can also be found in Yawelmani.
Furthermore, for many Arabic dialects including TLA, the arbitrary vocalic apophony
that is paradigmatically distributed is the most distinctive and pervasive feature of
inflectional changes rather than root radicals, which clearly poses a problem for a root-
based approach. Therefore, a uniform paradigm based account in which a Semitic
language is not considered to be a fundamentally different system is desirable.

More recently, there have been many studies of Arabic in favour of a stem-

based account to verb paradigms. The main motivation for a concatenative approach is
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not a matter of account uniformity and simplicity, but it is based on and supported by
the morphological pattern, as in the case of this study (Chapter 4). Notable stem/word-
based works to Semitic languages include El-Bat (1994), Hoberman and Aronoff
(2003), Ratcliffe (1997, 1998, 2003), Heath (1987, 1997, 2003, p.126) and
Benmamoun (1999, 2003). The essential principle of this approach is that the derivation
and/or inflection process in Arabic is based on full phonological units represented as a
stem rather than dividing vowels and consonants into abstract morphemes, as it is the
case with the root and pattern model. Many proponents of Semitic stem-approach
emphasize the significance of the stem in the imperfective sub-paradigm as the basic
morphological unit for inflection and derivation. For instance, Heath (2003)
investigating the morphological process of derivation, distinguishes underived stems
including the imperfective forms of M1 and/or singular noun from complex stems
which are derived from and frequently dependent on the simple underived stems
through ablaut change and affixation.

Likewise, Ratcliff (1997) and Benmamoun (1999, 2003) consider the
imperfective stem to be the base for morphological processes. The importance of stems
has also been confirmed by McCarthy and Prince (1990b, p.219) who further develop
the original root and pattern approach by applying prosodic principles. They propose
that lexical forms such as the broken plural require stems as the base of lexical
formation, hence ‘the category root is ...morphologically inappropriate as the basis of
broken plural formation, since some derivational affixes are transferred intact.” They
give examples such as the single form miftaas ‘key’ which alternates with the plural
form mafaatiiz ‘keys’. Both of these have the affix m- reserved while ‘in the true-root-

and-template derivational morphology...only the root consonantism carries over...’.
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Similarly, Heath (1987, 1997, 2003, p.119) argues that there are no plausible
principles for dividing consonants and vowels and assigning them to different
representation levels forming ‘triple-decker sandwiches’. The reason for this is that the
ablaut templates do not realize any grammatical information in most cases. For
instance, the word patterns CaCC and CiCC of the stems kalb ‘dog’ and silm ‘peace’,
are purely lexical, they do not realize any morphosyntactic features. The default stem
for nouns is the singular stem whereas for verbs the default is the imperfective stem. In
fact, the underived stems (e.g. CCVC -ktub- stem ‘write’ in the imperfective verb
forms), in many cases function as the input for the derived stems formed by the
derivational operation of ablaut (e.g. CVCVC -katab- ‘write’ in the perfective verb
forms). In other words, the stem alternation within the same inflectional verbal/nominal
paradigm is handled by derivational processes which can equally apply to lexeme
formation.™® These derivational processes are conditioned by directionality. Thus, the
output is a derived stem from the input which can be underived or derived, (for
example, the underived stem of intransitive verb -dxul- ‘enter’ is the input for the
derived stem -daxxil- causative verb M2 ‘put in’ which also functions as the input for
the derived stem ta-dxiil to form the verbal noun (p.116). However, Heath does not
completely dispense with roots and patterns for M1 sound verbs. For instance, the verb
‘enter’ has the perfective and imperfective stems -daxal- and -dxul- respectively either
of which can function as the underived input stem. The reason for that is that they are
derived through mapping the ablaut with the consonants dxl. Yet, the same analysis

cannot hold for hollow and double verbs that are inevitably stem-based (p.121).

13 It seems that these stem-based accounts assume that the verbal paradigm can consist of forms related
by inflection or by derivation with a mutual relationship between inflectional stem allomorphy and word
derivation. These approaches seem to be similar to a word-based morphology (Blevins, 2006).
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Benmamoun (1999, 2003) argues for a word/stem-based account challenging
the empirical validity of roots in word derivation. Under his account, Arabic word
formation is based on the imperfective verb as the default underived input stem with
no temporal or aspectual features. He presents a unified account for verbal and nominal
derivations all of which are based on the imperfective stem. Thus, under this account,
a word such as mu¢allim ‘teacher’ is formed by affixing mu~ to the imperfective stem
yu-¢allim which can also act as the input for the imperative forms ¢allim (2003, p.110).
The syllabic structure and the vocalic elements of the imperfective stem depend on the
verb measure. For instance, the imperfective stem for M1 verbs is CCVC (e.g. ya-drus
‘he studies’), but CVCCVC in the other verb measures (e.g. M2 yu-darris ‘he teaches”).
In the case of the non-M1 verbs, it is possible to establish implicative vocalic melody
relations between the imperfective and the corresponding imperative (M2 darris
‘teach!”) and/or the nominal forms (mu-darris ‘a teacher’) since all these forms share
identical stems (darris). This shows that the derivational relations are based on words
rather than only roots. By contrast, the implicative relations based on imperfective stem
and both nouns and verbs can be challenged by M1 verbs due to the ablaut. For instance,
the 2SGM.imperf. form ta-drus shares the same stem with the 2SGM.imper 7u-drus,
but the 2SGM .perf daras-ta ‘study’ has a different vocalic melody. In other words, the
perfective form of M1 is not fully implicated in the verbal derivation due to the
difference in the vocalic pattern.

Furthermore, he even concludes that the arbitrary vowel change, which in our
example is represented by alternation of the vowel u in the imperfective with the vowels
a-a in the perfective, ‘does not argue for or against either the root to template account

or word to word account.” The reason for that as he claims is that ‘...both introduce
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more complexity in the system.’ (2003, p.112).1* However, clearly the complexity issue
is mainly caused by overgeneralizing and not distinguishing the stem allomorphy in the
inflectional paradigms from the bases of the verbal and/or nominal word formation.
The derivational dependence relations based on stems is also proposed for
Arabic plural and diminutive formation by Ratcliffe (1998, p.29). He begins by
discussing the redundancy of specifying separate morphemes in the form of different
templates corresponding broken plural and diminutive forms such as CVCC kalb
‘dog.SG’ ~ CVCVVC kilaab ‘dog.PL’ ~ kulaub ‘dog.DIM.SG’. He concludes that the
formation of both the plural and diminutive forms is based on the nominal singular
stem as a full phonological form, implying that ‘morpheme-(-root) based model of
Arabic lexicon argued for in McCarthy (1979) is inadequate.” (p.149). Likewise,
Watson (2006, p.159) discussing the diminutive verbs in San’ani, identifies a number
of cases in which the morphological unit of formation is a full phonological form such
as the singular noun or an adjective. In such cases the primitives of formation have
related verb meaning in addition to the unique base that cannot easily be reduced to
root radicals. For instance, the diminutive verbs tmaydar ‘to become a manager’ and
twayzar ‘to become a minister’ which semantically can be linked with the nominal
words mudiir ‘manager’ and waziir ‘minister’ respectively. Yet, the nominal forms do
not have /MDR/ or /WZR/ roots, but they are rather related to the roots /DWR/and /?-
z-r/ via other intermediate forms. Hence, Watson (2006) concludes that the derivation

of the diminutive verbs is based on the nominal stem rather than the roots. However,

14 Generally, the stem/word based accounts suggested for Arabic tend to be more similar to the
‘abstractive model’ (in Blevins’ terminology (2006)) according to which the recurrent elements, which
in these studies are mainly found in derivational processes, are abstracted from inputs such as derived
stems (i.e. full forms). Nevertheless, this abstractive model also overlaps with the ‘constructive model’
(concatenative-approach) in which the primitives of all related forms is reduced to roots/stems. The
overlapping between these two models is also apparent in the approaches of Ratcliffe (1997, 2003),
Heath (1987, 1997) and Benmamoun (1999) in which the input is the underived stem (imperfective
and/or singular noun) rather than the fully inflected form.
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the account Watson introduces for diminutives in this dialect does not completely
exclude the existence of roots.

From an OT point of view, the stem approach to Semitic morphology is also
favoured over the root approach. Ussishkin (1999, 2000) following Bat-El (1994)
presents an OT account according to which the word is the base for denominal verb
formation in Hebrew, hence, the root model can be dismissed. Likewise, mainly
focusing on the stem alternations within inflectional paradigms, Gafos (2003, p.49)
investigates the underlying morphological unit for the two stems found in the
inflectional perfective sub-paradigm of M1 double verbs (e.g. madd ‘he passed sth.’ cf.
madad-na ‘we passed sth.” a morphophonologically conditioned alternation). Unlike
traditional approaches, he considers the stem /madd/ to be the input for the surface
variant [madad] derived using OT constraints such as 10-Faithfulness, OO-Faithfulness
and markedness constraints.

Clearly, the main assumptions of the stem approach to Arabic is that the basic
morphological unit of lexeme formation is a fully vocalised phonological element,
represented in the form of a stem or a word. One of the important implications of this
approach will be that we can deploy the stem-based analysis proposed for, e.g., the
Romance languages in the analysis of Semitic morphology. Although a number of
studies present an enriched view of the role of the Semitic stems in lexeme formation,
they focus less on the nature of the stems in inflectional morphology and the motivating
factors for stem change. In addition, it is essential for any stem account to reassess the
relationship between verb measures from an inflectional point of view. In this study the
assumption that root and pattern modelling is unnecessary is preferred and supported
by the morphological nature of stems and the distribution of the stem allomorphy in

inflectional paradigms of TLA verb measures. This can also justify one of the main
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concerns of this study which is analysing the TLA inflectional morphology system
using the stem-space account and principal parts theory, which does not only confirm
the plausibility of stem accounts but also shows implicative relation patterns similar to
those in languages such as French, Italian and Spanish. The following section will
introduce the notion of stem and stem properties assumed generally in the literature and

also used in this study for a better understanding of the verb inflection system in TLA.

2.3 The Stem approach to TLA

The principles of this stem-based study is based on Aronoff’s (1994) work on
inflectional paradigm stems in general and on Semitic verb measures in particular.
Aronoff (1994) not only agrees with the stem analysis for Semitic languages but also
takes the argument to a higher level by suggesting that the measures are stem based and
they are also inflection classes determined and handled by stem allomorphy. Likewise,
in this work, we consider the verb system of TLA to be based on verb measures each
of which show stem alternations internal to their inflectional paradigms (84.2 §84.5 and
85.2). These measures have their unique stem shapes and syntactic structure related by
derivation processes with different grammatical function (e.g. causative, passivation
among others). In fact, TLA verbs can be viewed as inflectional classes distinguished
by the pattern of their inflectional stem allomorphy (84.3, §5.2. and 85.3). The concept
of stem assumed in this work is based on a fully vocalised morphological base to which
inflectional affixes can be added to form inflected words. In other words, it is a device
used in the inflectional verb paradigm with varying distributions and allomorphic
changes depending on the verb measure/series. The following section will introduce

some of the types of stems and the motivating factors conditioning the stem changes
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that have been widely described in the literature mainly in relation to the Romance stem

system.

2.3.1 The stem

Recent years have witnessed a renewal of interest in the notion of stem allomorphy
where the base form of a lexeme does not seem to have a uniform phonology in
inflectional or derivational morphology. Traditionally, in the generative work, this
important notion had been considered under lexical and phonological accounts,
handled by ‘(re)adjustment rules’ (Chomsky & Halle, 1968) or autosegmental
association principles (McCarthy, 1979). A different approach has been proposed by
Aronoff (1994) and Maiden (1992) who consider stem allomorphy as a morphological
component of a lexeme; hence, the distinct stems are ‘morphomic’, that is,
autonomously morphological phenomena. Following from Aronoff’s proposal,
Spencer (2012, p.98) develops the Strictly Morphomic Stem Hypothesis (SMSH)
according to which: ‘All stems are morphomic’ in that they do not serve a role in
realizing (expressing and/or altering) a phonological, morphosyntactic or a semantic
property. In fact, Spencer (2013a, p.4) has argued that ‘...being morphomic is a
necessary condition for being a stem.” This idea of autonomous morphology is based
on the notion of ‘morphome’: a function that cannot be ascribed to any synchronic or
diachronic ‘extramorphological’ factors (phonological or morphsyntactic). Under this
view, differences of form (e.g. stem alternations) systematically correlate with arbitrary
paradigmatic contexts that cannot be reducible to a coherent set of feature(s) (Aronoff,
1994) (82.3.2). Yet, recent works have suggested that a morphomic stem is not always
a clear-cut case of morphology by itself, since ‘morphomicity’ can show sensitivity to
certain extramorphological factors due to some degree of coherence or motivation.

According to Maiden (2013, pp.2-41) ‘Autonomy is not an inherently absolute notion,
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and it is perfectly conceivable that some morphological phenomenon can be in some
measure autonomous, yet, also sensitive to extramorphological conditioning which,
nevertheless, falls short of fully determining its characteristics’. In the other words,
‘morphomic phenomena were. ... potentially present, to a greater or lesser degree, even
in the presence of phonological or other kinds of ‘extramorphological’ conditioning’.
The result is semi-autonomous or partially autonomous morphology which is at the
boundary between purely morphological, phonological and/or morphosyntactic
sensitivity (§2.3.4).

In this work, | propose that stems as objects of semi-autonomous morphology
can be represented on a ‘morphomicity’ scale that represents the morphomic stem’s
degree of sensitivity to morphophonological, morphosyntactic and/or phonological
factors (4.4 84.5 84.5.14.5.2, 84.5.3 and 84.5.4). It is important to emphasise that this
approach does not necessarily assume that stems bear or realize these features. In this
study, the stems have a representative structure associating with ‘stem referencing
features” with a single value ‘privative’, ranging from the canonical extreme of
morphomic with no sensitivity to any extramorphological factors to the other
canonical extreme of non-morphomic stem with systematic realization of
morphosyntactic (e.g. inflectional stem), morphophonological or phonological features
(§4.4). 1t is possible for a stem to embody either of these extremes. However, in many
inflectional systems, stems tend to fall in between. Embodying the morphomic extreme
would reflect the SMSH (Spencer, 2012). Maiden (2005) would view such a scale as a
diachronic process developing ‘from pure phonology to pure morphology’ while for
Anderson (2008), stems have phonologically conditioned environment, predicting their
forms (82.3.4). Embodying the non-morphomic extreme can be represented by stems

as multiple exponence. Baerman and Corbett (2012), on the other hand, regard a stem
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alternation as both allomorphy and serving as part of exponence for a morphosyntactic

property set (82.3.3).

232 Morphomic stem

One of the influential recent works in morphology is that of Aronoff (1994) who
explores the issue of autonomous morphology. He identifies representations and
principles that belong not to syntax or to phonology, but to the field of morphology
alone. Aronoff argues that stems are purely morphological entities, sound forms devoid
of any semantic features. Focusing on Latin, he explores the inflectional paradigm in
which some forms are built on a particular shared stem which can be characterized as
morphomic. For example, the perfect participle, future participle and the supine share
the same stem (the third stem) which is a sound form with no syntactic or semantic
value, but has only the lexical meaning inherited from its lexemic entry. In fact, this
morphomic stem is regarded as a function mapping between morphosyntax and
morphophonology. In the English verb system, the morphosyntactic features for
passive or perfect map onto a shared stem form (the perfect participle) by the function
fen. Semantically, this stem does not have any passive or perfect semantic features that
are mapped into morphophonological realizations of different verbs.

Aronoff further considers the example of the morphomic stem (third stem) in

Latin, which is illustrated by the forms amdat-(um) and monit-(um) (Table 2.9):1°

lexeme infinitive gloss | passive perfect | supine active future
participle participle

AMO ama-re | ‘love’ | amat-us amat-um | amat-ar-us

MONEO | moné-re | ‘warn’ | monit-us monit-um | monit-tir-us

Table 2.9 The Latin amo and moneo inflectional forms of the perfect participle, the
supine and the active future which are built on the third stem (Aronoff, 1994, pp.32-
33).

15 Likewise, in TLA as will be discussed in Chapter 3 and Chapter 4, the hollow verb stem baan ‘appear’
can be found in the perfective, imperfective, future and imperative.
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Table 2.9 shows that both perfect participle and future participles can be used as
adjectives and can be marked for gender number and case.® The third stem for the verb
amo is the basis of the form amar-um with the stem form amat. The stem is also selected
in the passive perfect participle amat-us and in the active future participle amat-iir-us
Similarly, the supine has the shared stem ‘amat’. The infinitive form has the stem ‘ama’
preceding the suffix /re/ that is the Latin infinitive marker; hence, the traditional supine
stem of ‘amo’ is ‘amat’ which represents the third stem. In fact, the use of the third
stem as the base stem is found in the vast majority of verbs in the language including
irregular verbs with suppletive stems (e.g. premere ‘to press’, press-us ‘having been
pressed’ press-ur-us ‘about to press’, ferre ‘to bear’, lat-us ‘having been borne’, lat-
ur-us ‘about to bear’). Clearly, the third stem occurs in different morphosyntactic
environments (e.g. active and passive), and there is no common shared property that
can be attributed to this morphomic stem. Therefore, Aronoff’s proposal suggests that
each lexeme might associate with a set of lexically listed stems with their unique
indices and the relationship between the set of stems can be handled by rules of word
formation. The indexed stems are morphological entities devoid from any semantic or
syntactic function. However, it is important to emphasize that the morphomic stem as
a function of autonomous morphology does not necessarily exclude the possibility that
these phenomena could partly correlated with paradigmatic or syntagmatic distribution
(see 84.5.2 and 84.5.3 for the discussion on TLA stems).

Morphomic stems can also be found in many other languages of the world. For
instance, Stump (2001b) provides detailed arguments to support the claim that Sanskrit

stems are morphomic. Sanskrit has two stem kinds one of which can be divided into

16 The perfect participle marker can be the suffix /t/ attached to the stem (e.g. ‘amat’) while in the future
participle, the suffix /ur/ is added to the same stem ‘amat’ before the gender-number-case masculine
inflections (e.g. ‘[amat-ur]-us’).
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two sub-types and all stems are defined morphologically by their distribution. Stump
distinguishes between Strong and Weak stems, and the later can be divided into two
stem variants traditionally referred to as Middle and Weakest. For instance, the
possessive adjective BHAGAVANT ‘fortunate, has a two-way distinctive pattern of
stem alternation that includes the Strong (bhagavant-) and Middle (Weak bhagavat)
stems. Both stems can appear in the masculine and neuter paradigms, and have a
morphologically motivated distribution which does not match with any
morphosyntactic natural class. Within the masculine paradigm, the Strong stem fills
the cells of nominative singular, dual and plural, but the accusative singular and dual.
Within the neuter paradigm, the Strong stem has arbitrary distribution, occupying only
the cells of the nominative/accusative plural. Likewise, the Weak (Middle) stem is
morphologically conditioned appearing elsewhere in both paradigms. Given the
arbitrary distribution, these stems are morphomic and they are lexically listed with their
unique indices to which stem choice rules are sensitive (Stump, 2001b, pp.170-171).
An example of the three-way stem distinction comes from the perfect active participle
TASTHIVANS ‘having stood’ which has the Strong stem (tasthivans) and Weak stem
variants: Middle stem (tasthivat) Weakest stem (tasthus) (2001, p.173). The choice
between the Strong and Weak stems is determined paradigmatically while the
alternation between Middle and Weakest stems is syntagmatically based. In the former
case, the masculine paradigm has the Strong stem filling the nominative/accusative
singular and dual in addition to the nominative plural cells. By contrast, in the neuter
paradigm, the Strong stem only appears in a single cell that of the nominative plural.
On the other hand, the Weak stem variants are determined by the phonological form of
the affix, with the Middle stem appearing before a vowel-initial suffix and the Weakest

stem occurring elsewhere (before a consonant-initial suffix or covert suffix).
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In addition, the three paradigmatically-defined stem types correlate with with three
phonologically defined stem types known traditionally as the Vrdhi, Guna and Zero

grades. Stump (2001b, p.186) provides the following definition of these grades:

(6) Sanskrit grades

For any gradational nominal L, each of (a)-(c) implies the other two:
a. The Vrdhi-grade stem of L has the form Xa(R)Co

b. The Guna a-grade stem of L has the form Xa(R)Co

c. The Zero-grade stem of L has the form X(R)Co

Ideally, the three morphological stems would map their corresponding grades with
Strong, Middle and Weakest stems matching up with Vrdhi, Guna and Zero grades
respectively. For instance, in the declension of PAD ‘foot’, the Strong and Middle
stems correspond to Vrdhi and Guna respectively. However, Stump provides many
cases in which the correspondence between the morphological stems and the
phonological definition does match. For example, ATMAN °‘soul’ the Middle maps
with Zero grade while Weakest stems corresponds to the Guna grade. These cases of
mismatches provide further support for the morphomic status of Sanskrit stem
alternation®’ (see §4.5.4 for the discussion of TLA morphomic stems). The following
sections will discuss the stem sensitivity to extramorphological factors. However,
arguments for an inflectional stem have been also raised for a number of different

languages as will be discussed in the following section.

17 Blevins (2003) also identifies morphomic ‘first stem’ in Western Germanic languages. Likewise,
Baerman and Corbett (2012) identify morphomic patterns, diachronically maintained across the
Chinantecan languages.
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3.3 Stem sensitivity to morphosyntactic factors

Aronoff’s (1994) discussion of the Latin morphomic stem system is based on
Matthew’s (1972) analysis of the supine system based on ‘parasitic formation’ in which
the base of a morphological form is not the lexical root but the stem of another
morphological form in the same paradigm. The future participle generally associated
with the feature set [Future, Active] but it is based on (‘parasitic on’) the perfect
participle generally associated with the incompatible feature set [Past, Passive] (Table
2.9).1® This results in a property clash where the stem is associated with two distinct
and incompatible MPs ((supine) stem and [ur: ‘future.participle.active’]). Matthews
(1972) suggests using the parasitic stem whereby the future participle is derived from
the perfect participle and both have the meaning of participle. The other possibility is
to use the supine stem as the minimal unit from other forms can be derived. This stem
choice seems to entail that, unlike the perfect and future participles, constructing from
the supine does not trigger clash. The supine may be favoured over the perfect participle
stem, because the former would be the neutral choice as far as voice is concerned.
Nevertheless, the parasitic formation of the stem is problematic since it assumes that a
form with the MPs of passive and past is constructed and then changed into another

form with the MPs of active and future.’®

18 For a verb such as ‘amo’ ‘to love’, “...the Future Active amatur- seems to derive from amat- by the
addition of -ur-. Or, [...], amaturus comes from amatus by the change of -s to -rus. But there is no sense
in which the meaning of the Future Active Participle includes that of the Past Passive Participle.
Formally, amat-ur- includes amat-. But in meaning all they have in common is that both are Participles.’
(Matthews, 1991, p.200). In other words, the Latin verbs are derived from an underlying stem (the
passive perfect participle or the supine) which is the input for constructing the active future participle.
Therefore, the active future participle stem is parasitic on the supine or the passive perfect participle.
Note that Aronoff (1994) uses the label perfect participle to what Matthews (1991) refers to as the past
passive participle.

19 One possible solution is suggested by Booji (1996, p.50) who says that it is possible to “...specify that
the stem in -t- has a default association with the feature values [Past, Passive], but that in the appropriate
contexts-i.e. when followed by the suffix /ur/-this default is overridden.’
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On the other hand, Aronoff (1994, p.35) argues that the choice of the stem is
arbitrary and both participles are constructed on the third stem which has no active or
passive semantic value. One piece of evidence for that comes from certain Latin verbs
which exhibit a future participle, but have no corresponding past participle (e.g. caleo
‘burn’, calitur-, doleo ‘suffer pain’, dolitur-). ‘In the absence of a perfect participle, it
is difficult to see how these future participles can be derived, unless this stem, [...] the
third stem, has some independent status.” In other words, the third stem is morphomic
and avoids incompatible MPs in inflected words.

Inflectional stems have been described as inflectional elements which realize or
paradigmatically associate with a matching set of MPs. Baerman and Corbett (2012)
develop a canonical approach to stems. In a canonical inflectional system, the
morphosyntactic features have to be marked by affixes varying across the cells while
the stems are lexical material that have to be the same within a paradigm. Yet, they
identify a number of non-canonical instances in which stems are alternating and
represent an inflectional marking object as part of multiple exponence. In fact, they
distinguish two instances of deviation from the canon based on the division of feature
marking between stems and affixes. For instance, there are cases in which stem
alternations seem to independently realize/bear the different sets of MPs. The example
inflectional system they provide comes from Modern Greek verbs which inflect for

aspect, person, number and tense. Consider the following paradigm of Modern Greek

‘tie’;
MPs Imperfective | Perfective
1SG NONPST | dén-o 0és-0
2SG NONPST | 8én-is 0és-is
3SG NONPST | 6én-i 0és-i

Table 2.10 The imperfective and perfective stem in Modern Greek ‘tie’ (Baerman &
Corbett, 2012, p.57)
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In this paradigm the affixes realize person, number and tense while the stem alternation
appears to be marking the aspectual feature, hence dén is the imperfective stem while
0és represents the perfective stem. However, Baerman and Corbett (2012) do not rule
out the possibility of a diachronic account in which aspect was lexically coded and
these two stems originally were part of two different lexemes. Other cases of canonical
deviation involve varying degrees of overlapping in feature marking relationship
between stems and affixes. For instance, in Nuer, a Western Nilotic language, nouns
inflect for case and number as in the noun declension paradigm in (Table 2.11) in which

both the stem and the affix alternations in example A seem to mark case-number

features.
A B C
MPs ‘bark (of dog)’ | ‘ear’ | ‘meat’
NOM SG gua jith rin
GEN/LOC SG | gui-ka jith-ka | ridn
PL guia-ni jith-ni | riip

Table 2.11 The nominal declension in Nuer (Baerman & Corbett, 2012, p.59).

In B, the same stem is used for the same case-number values (nominative singular,
genitive/locative singular and plural) for which affixes alternate. By contrast, in C, the
same case-number features seem to be realized by stem alternations only in the absence
of the affixes. Nevertheless, in most cases the nominal stem allomorphy in Nuer is
associated with mismatching morphosyntactic values. This observation can be used as
an argument for the morphomic patterning of the encountered cases. Although in the
Nuer the feature marking seems to be based on matching values between stems and
affixes, these matched values do not themselves form a natural class. For instance, the
singular cells in the declension of example A ‘bark’ have two stem variants one for
NOM.SG and the other for GEN/LOC SG. On the other hand, other declensions do not

show stem alternations as in the declension of example B. Furthermore, although the
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stem alternation in C shows value-split (Corbett & Mithun, 1996) based on number, it
is associated with mismatching case values.

Another example of stem sensitivity to morphosyntactic factors comes from
Lithuanian. According to Arkadiev (2012), the stem alternation in the verb system of
this language seems to correlate with a coherent set of morphosyntactic values.
Lithuanian verbal inflection is based on three stems: the Present stem, the Past stem
and the Infinitive. To assess the morphological or morphosyntactic status of these
verbal stems, Arkadiev (2012, p.15) presents an account based on inflectional and
derivational morphology. The three stems can have paradigmatic distribution to
varying degrees. For instance, both the Present stem and the Past stem associate with a
coherent set of MPs, that is, present and past tense respectively. However, the Past stem
does not fill all the cells with the value past tense, since the past passive participle cell
is associated with the infinitive stem. In fact, all the rest of ‘paradigmatic labour’ is
done by the infinitive stem which also occurs in the active participle of future and past
habitual. Therefore, the distribution of the Present and the Past stems in the verb
inflectional paradigm seems to point towards a case of inflectional stems realizing the
values present and past tense respectively. Nevertheless, as Arkadiev points out, the
distribution of these stems is not limited to the inflectional system: they can be used in
deverbal derivation. For example, the deverbal noun in —es(ys) (e.g. skambesys ‘sound’,
cf. skambe ‘resound’) is based on the Present stem while the deverbal noun in —imas is
based on the Past stem (pardavimas ‘sale’ from parduoti ‘sell’).

Clearly, the inflectional status of these stems depends on whether the
derivational distribution is taken into account or not. Within the inflectional system,
the Present and Past stems seem to be marking the relevant morphosyntactic features

while the infinitive stem is morphomic due to its arbitrary distribution. However,
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Lithuanian verb stems are similar to the Latin third stem in that they are both used in
derivational as well as inflectional morphology. Therefore, the derivational
morphology of the Lithuanian system supports the morphomic status for all the stems
since the set of morphosyntactic features that might be marked by these stems cannot
provide a synchronic account for the stem choice in lexeme formation (see 84.5.3 for
the discussion of the morphosyntactic effects on TLA stem change). Nevertheless,

stems may also be sensitive to other extramorphological factors.

3.4 Stem sensitivity to morphophonological factors

Phonology is another factor that can interact with morphology with respect to stem
alternations. In other words, the semi-autonomous stem status can also correlate with
morphophonological factors, two of which are relevant to the data of this study. The
first is based on the syntagmatic distribution of stems conditioned by the phonological
environment of affixes. The second morphosyntactic factor that interacts with the stem
morphology is based on stress conditioning ablaut change/stress mobility. These two
morphophonological effects can be illustrated by the N-pattern and U-pattern/L-pattern
in Romance. Equipped with evidence from a diachronic perspective, Maiden (1992,
2005, 2009) argues for the morphomic status of stem allomorphy in different Romance
languages, yet, the effect of (morpho)phonological factors on the morphological
component is not completely dismissed. The N-pattern is an arbitrary label denoting a
‘morphomically-driven’ stem alternation that can be found across Romance. The
distribution of the alternation distinguishes the 1/2/3SG and 3PL forms of the present
tense in addition to the 2SG imperative from the rest of the paradigm with distinct
‘root’. The stem allomorphy is characterized by vocalic alternations and differentiation

based on stress placement. For instance, in Medieval French, the stress falls on the root
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in the ‘morphologically marked’ cells while the cells in the rest of the paradigm have

unstressed roots.

lef | ‘wash’ |leves |leve |lavons | lavez | levent

crief | ‘burst” | crieves | crieve | crevons | crevez | crievent

peis | ‘weigh’ | peises | peise | pesons | pesez | peisent
Table 2.12 Present indicative in Medieval French (Maiden, 2009, p.52).

The original phonological environment of the N-pattern, which is systematically based
on stressed roots, has remained intact across Romance. However, a stress conditioning
account for the stem alternation is rejected, as Maiden (2009) points out, for many
reasons. For instance, originally, the stress in Latin was phonologically predictable
whereas, in Romance, the stress placement may not be determined on phonological
grounds; hence, any of the last three syllables of a word can carry the stress. Therefore,
the distribution of the stress in the verb paradigm is determined by the N-pattern
paradigmatic distribution. The stress in the verb inflectional forms falls on the ending
unless it is part of N-pattern then the stress is on the root. Another specific reason,
which is of particular interest in this work, for analysing the N-pattern as conditioned
by morphology independently from stress placement comes from cases in which the
stress placement is clearly irrelevant to a suppletion process. Maiden (2009, p.21) gives
an example case from Romansh in which the reflexes of the verb ‘pull’ tirare which
originated from Latin, the third conjugation verb trahere ‘draw’ which retains a
stressed root in the infinitive, are associated with the distribution of N-pattern.
However, these reflexes do not have an effect on the infinitive root that indicates the

independence of the suppletion from stress assignment.?°

20 For further detailed arguments in favour a morphomic analyses of these two patterns, the reader is
referred to Maiden (2005, 2009, 2010).
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The second type of alternation identified by Maiden (2009) is the L/U-patterns,
both of which denote stem alternations distinguishing the present subjunctive and 1SG
present indicative and additionally the 3PL present indicative (U-pattern). The L-
pattern is recurrent across Romance while the U-pattern can be found only in parts of
Italy and Romanian. The two patterns are characterized by two phonological effects
including the ‘yod-effect’ and palatalization, along with velar consonant affrication.
Diachronically, the phonological process of the yod-effect was originally found in
Latin in which the unstressed thematic front vowels /E or I/ become yod in the 1SG.
present indicative, and the present subjunctive of non-first conjugations, motivating the
L-pattern. By contrast, in the 3 and 4™ conjugations, the yod effect also included the
3PL indicative, hence the U-pattern. The subsequent history of this phonological
process also involved the palatalization and/or affrication of consonants before yod in
addition to the modification of root-final consonants. In fact, the resultant phonological
environment has considerably changed over time and has led to the introduction of new
palatal/affricate consonants. Therefore, in terms of the stem alternation conditioning,
although the phonological effect has persisted, it does not necessarily mean that it is
the conditioning motivation for the stem change. Maiden (2009, p.69, p.148) further
supports his observations against a phonological analysis by the fact that there are cases
in which the phonological environment is met, but, the yod-effect fails to occur. For
instance, there is no evidence for the existence of a synchronic process of phonological
conditioning in Italian verb stems. Counterexamples (e.g. stan[k]i “you tire’) show that
velar consonants can precede front vowels. Likewise, palatal consonants can occur
before vowels that do not trigger palatalization (e.g. pa[A£]a ‘straw’). Furthermore, the
resulting alternations of yod and palatalization along with velar consonant affrication

processes are manifested in arbitrary alternations (cf. Italian [g], [K], [i], [£4], [hnl, [1g],
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[ngl, [dds], [t4]). The arbitrariness of the stem alternation is also the nature of
paradigmatic distribution of L-U patterns.

It is not a straightforward task to determine the extent to which stem
morphomicity can interact with phonological factors and this has led to different views
on the exact status assigned to stem allomorphy. One account (Spencer, 2012; Maiden
2005, 2009, 2011) favours morphologically motivated stem allomorphy which can be
sensitive to phonological elements. For instance, although ‘m-p stems’ are
syntagmatically distributed, yet they remain within the domain of a morphological
ruling over the stem allomorphy and regard the phonology as a requirement of the
morphology. Another account (Anderson, 1992, 2008, 2011; Carstairs-McCarthy,
1988) argues for a phonological based account of the stems, yet, admits the lexical
nature of stem alternation. Therefore, for this approach, the stem allomorphy is
‘phonologically predictable/conditioned’ and the morphological effect implemented in
partial suppletion, for example, is subsidiary. The less controversial stem change type
is the purely phonologically triggered, which tends to be motivated to avoid violation
of any phonological constraints. This type of stem allomorphy is considered to be
‘phonologically triggered/motivated’, resulting in two stem variants ‘allostems’
(Spencer, 2013a) of the same abstract stem.

Carstairs-McCarthy (1988, pp.17-20) was first to discuss cases which show
systematic variations associated with phonological factors, but are nonetheless
lexically determined. For instance, he considers the N-pattern in Italian as a function
of the suprasegmental effect produced by the stress assignment; hence, he distinguishes
between the ‘stress-indifferent default alternant’ and the ‘stress alternant’ (e.g. Italian
romp ~ rupp of the verb rompere ‘to break’) which is ‘phonologically conditioned

suppletion.” Favouring a phonological approach over a morphological one was further
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embraced with the introduction of OT, employing constraints to account for
phonologically conditioned stem allomorphy. The phonological view of stem variation
is argued for by Anderson (2008, 2011, 2013, p.9) who provided a detailed discussion
of the nature of stems in Surmiran of Savognin which has six classes determined by the
vowels that appear in certain inflectional forms attached to the suffix. The verbs with
—ar are the most productive class such as the regular verb cantar ‘sing” which in the
present indicative is based on the verb stem along with the suffixes: -@ (1SG), -as
(2SG), -a (3SG), -agn (1PL), -ez (2PL), -an (3PL) (2008, p.111). The stress is assigned
to the stem/root in all the persons except for the second and third plural forms. In
addition, the verb stem alternates between unstressed form [kon] and stressed form
[kan]. Anderson (2008) points out that the alternation between stressed and unstressed
vowel has to be morphologically significant as it distinguishes the infinitive endings of
the first and second ICs from that of the fifth conjugation. Nevertheless, Anderson
considers the stem alternation of the regular verbs as stem variants of one base stem.
However, this inflection system also has a set of ‘alternating verbs’. The
paradigm of this type displays two stems: ‘unstressed Stem1’ and ‘stressed Stem?2’ (e.g.
the verb ludar ‘to praise’ has Stem1 /lud/ and Stem2 /lod/, the verb vurdar ‘to watch’
has Stem1 /vurd/ and Stem2 /vard/ and the verb fittar ‘finish’ has Stem1 /fet/ and Stem2
[fit/). These two stems have different paradigmatic distribution. Stem1 occurs in the
‘1/2PL present indicative, imperfect, future and conditional’ in addition to the 2PL
imperative and the present/past participles. By contrast, Stem2 is employed in the cells
of ‘1/3SG and the 3PL of the present indicative as well as the present subjunctive and
the 2SG of the imperative’. The stem choice in the infinitive sub-paradigm is based on
the origin of the verb itself. Stem1 is generally selected in the infinitive of most verbs,

but if the verb is historically derived from the third conjugation of Latin, then Stem2 is
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used instead (e.g. discorrer ‘speak’, has the Stem1 discor of 1PL.PRS and the Stem?2
discurrign of 1SG.PRS). Overall, the essential difference between the stressed and
unstressed stem is the vowel quality. The unstressed syllable can have any of the three
vowels: [a], [1] or [U] while the corresponding stressed alternant can have seven/eight
distinct vowels and diphthongs. Since the correspondence between the stressed and
unstressed variants is not unique, it is not possible to postulate a phonological rule
which derived the two stems from a unitary underlying form.

However, Anderson (2008) argues that these stem alternations have the status
of ‘phonologically conditioned allomorphy’ status of these stem alternations.
Nevertheless, his synchronic account acknowledges the fact that the phonological
forms of these stems have to be specified lexically, because purely phonological rules
cannot predict the stress-related ablaut change according to which different vowel
qualities appear independently in each stem, that is, there is no stem vowel
interpredictability (Bonami, 2012). Nevertheless, stem allomorphy is handled on
phonological grounds by formulating OT constraints distinguishing between two stem
phonological forms: one ‘is suitable for having stress placement on it, and the other of
which is suitable for remaining unstressed’. Although, as Maiden (2009, p.75) points
out, this approach runs into difficulties accounting for suppletion, the distribution of
‘augments’, verbs with varying root, Anderson concludes that ‘there is no warrant for
invoking the further step of complete and arbitrary morphological categorization that
would be implied by associating the variation with a morphome’ (2013, pp.11-23).
Clearly, the stem alternation such as that of the N-pattern results in types of stems that
are not mere allostems, but not a clear-cut case of pure morphomes either. While
Spencer (2013b) suggests treating these stems as an intermediate special type, labelled

m-p stem, both Maiden (2009) and Anderson (2008) warrant the setting up of one ruling
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domain either a morphomic according to which each stem requires indexing or a
phonologically conditioned stem.

Another type of phonologically specific stem is discussed by Aronoff (1994,
p.59) who makes a distinction between abstract and concrete morphomic stems. The
form of the abstract stem may vary from one verb to another as it is the case for the
Latin present, perfect and the third stem, for example, unlike other classes both ‘are’
and ‘ere” have a theme vowel in the present stem. 1% and 4™ conjugation verbs have a
theme vowel in all stems while 2" and 3" conjugations never have a theme vowel
except in the present stem. Unlike the abstract stem, there are stems that tend to be
phonologically specified and more concrete, such as the Latin [b] stem on which the
imperfect of all verbs and the future of the first and second conjugation are formed.
Both imperfect past tense and future of ‘a’ and ‘e’ verbs (1% and 2" conjugations) are
formed by attaching the stem component /b/ preceded by a long vowel (conjugation
specific vowel V) but the suffix —b- does not realize any morphosyntactic value, and

hence is what Hockett (1947) calls an empty morph forming a complex stem (Aronoff,

1994, p.58).
Conjugation Future 2SG Imperfect 2SG  Gloss
a laudabis laudabas ‘praise’
e mordebis mordéebas ‘bite’
e acués acuébas ‘sharpen’

Table 2.13 Examples of phonologically specific Latin ‘B’ stem.

The Latin ‘B’ stem is ‘phonologically specific’, and it has an invariable constant sound
form which should be distinguished from the abstract stem that has a variable sound
form. However, Aronoff (1994) concludes that further research should investigate the

difference between these types of stems.
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2.3.5 Summary

The unresolved conversation between Maiden and Anderson and my data are at the
heart of this study. Both stem predictability and unpredictability can be used as a
measure for TLA stem morphomicity in addition to the extent to which extra-
morphological factors are involved. A possible approach would reflect and represent
the status of the stem by a binary feature system for stem ‘morphomicity’ (84.5,4.5.1,
45.2, 45.3 and 84.5.4). Providing a plausible account for stem alternation is also
essential for a better understanding of the other paradigmatic dimensions such as ICs
and paradigm implicative relations. The next section will discuss two frameworks for

handling the morphological complexity of stems and analysing the IC system.

2.4 Inflectional paradigms and paradigmatic dimensions

Paradigms represent the inflectional forms of a lexeme, comprising of a number of cells
that realize different MPs. The size of a paradigm may vary from one language to
another depending on the inflection system of a language. For example, the number of
cells in a paradigm in Vietnamese is very low whereas Sanskrit is a highly inflected
language and can have hundreds of cells (Stump, 2001b). Filling the paradigm cells has
been the subject of much research that shows that cells in a morphological paradigm
exhibit correlations. Traditionally, the notion of principal parts was used to represent
predictability in Latin verbal paradigms in which four verb forms provide inferences
for the whole paradigm (Aronoff, 1994). However, in recent years, this implicative
structure of paradigms and morphological analyses have been based on a notion

borrowed from artificial intelligence and computer science, namely, ‘default
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inheritance’.?! Under this view, networks consist of nodes connected by default
relations that can be overridden. The members of a category (daughter node) inherit
some features from the main category (mother node) by a default assumption which
can be overridden by more specific information. In other words, the features of a
subordinate category can be inherited from a superordinate category provided that
those features are not specified. For instance, in English morphology, the form of the
present participle of all verb forms (e.g. going) does not need to be listed as it can be
inferred from the basic form (e.g. go) by default relations. By contrast, the inheritance
hierarchy of this system needs to list the past participle form of go because that form
overrides the form which is defined at the the default node (i.e. the form gone blocks
*goed) (see 82.4.1 for further discussion on default relations and the stem space).
Likewise, in TLA morphology, the future form does not need to be listed since it is
always predictable from the default imperfect form of any verb even for the highly
irregular verbs (e.g. yakil ‘he eats’ and byakil ‘he will eat’). By contrast, the value of
the imperative form of this verb kuul ‘eat!” has to be listed and it overrides the default
values inherited by other verbs of the same class (the defective series) (e.g. milee ‘he
filled” ya-mla ‘he fills’, b-ya-mla ‘he will fill’, amla “fill!”) (see §3.1 83.1.2 for TLA
verb system and verb paradigm and 85.2.2 for TLA dependency relations).

The information constituting the inflectional system of a language can be
represented by an inheritance tree in which the top node has the most general
information and the lowest nodes have more specific information. In addition,
inheritance hierarchies can list intermediate nodes which carry the values of the stem

(Aronoff, 2012). The hierarchy represents an implicative network in an inflection

21 For the use of the notion default inheritance in the theory of Network Morphology, see Corbett and
Fraser (1993) who use the computer language DATR (Evans and Gazdar, 1996). For the morphological
analysis of Hebrew binyanim system using KATR, the reader is referred to Finkel and Stump (2007).
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system, connected by ‘dependency relations’ which minimize the amount of redundant
information to be stored for a given lexeme (Bonami & Boyé, 2002, p.51) (§82.4.1).
Another morphological phenomenon within the paradigmatic dimension is the
notion of inflection classes (ICs) which represent inflectional differences that are
attributed to suffix allomorphy and/or stem allomorphy represented in organized
networks. ICs are an important challenge in morphology since they do not have any
identifiable morphosyntactic function, that is, they are morphomic (Aronoff, 1994). In
addition, they are typically defined in terms of affix allomorphy in languages such as
Latin and Spanish. However, Bonami and Boyé (2002) have argued that inflectional
complexity can also be determined by stem sets. There are varied accounts of how
paradigm complexity can be reduced by identifying the stem-space of a language and
the relationships that hold among the stem allomorphs. Traditional descriptions of
Arabic lack ICs but modern dialects have developed stem alternations which partition
the lexicon into classes (Hoberman & Aronoff, 2003) as will be illustrated for TLA
(Chapter 3 and Chapter 4) using the stem-space inflectional class account (Bonami &
Boyé, 2002) (82.4.1) and compared with the principal parts analysis (Stump & Finkel,

2013) (§2.4.2).

2.4.1 Stem space and inflection classes
In the previous sections (2.3.2, §2.3.3 and 82.3.4), | presented a number of

examples which showed that in many inflectional systems, stems show allomorphic
variation, hence, lexemes tend to be associated with a set of different phonological
representations (i.e. stems). A morphological system can be based on a vector (stem
space) with a set of different stems connected by stem (dependency) relations. The stem
space has been proposed for stem alternations in different inflectional/derivational

systems including Latin (Aronoff, 1994), Sanskrit declension (Stump, 2001), French
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conjugations (Bonami & Boyé, 2002), Spanish conjugation (Boyé & Cabredo Hofherr
2006) and Italian conjugation (Montermini & Bonami, 2011).

The evolution of this notion derives from the notion of ‘Overall Distribution
Schema’ developed by Pirelli and Battista (2000). The idea is based on the observation
that the inflectional paradigm of many inflectional systems in Romance shows stem
variation which is distributed systematically across paradigms. The majority of these
stem alternations are the outcome of a morphomic distribution. Montermini and

Bonami (2011) set out the motivation for the stem space as below.

‘stems are indexed, and languages specify with which stem a specific cell in the
paradigm should be filled. In other terms, for a given class of lexemes a language
specifies a stem space, corresponding to the set of procedures that allow to select the
appropriate stem for each cell in the paradigm.” (Montermini & Bonami, 2011, pp.8-
9).

The stem space model is similar to the notion of lexical storage (how words are
stored in the speaker’s mind in relation to each other) in that it represents the internal
structure of a paradigm and how unpredictable (irregular) stems can be inferred from
the predictable (regular) stems. In addition, the distribution of these stems is
constrained within a paradigm as will be illustrated below for the French verb
inflectional system (Bonami & Boyé, 2002).

In the French system of verb inflection, nearly all verbs exhibit the same
inflectional ending, therefore, the ICs are not distinguished by the inflectional suffixes
but rather by modifications internal to its stems. Given the regularity of inflectional
exponents, Bonami and Boyé (2002, p.3) classify verbs in terms of their inflectional

regularity as represented by their stems. Verbs such as laver ‘wash’ (Table 2.14) are
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regular because they share the same stem across the whole paradigm.?? By contrast,
irregular verbs can be classified by two types of inflectional form irregularity. The first
type includes verbs such as mourir ‘die’, which are based on unexpected (alternating)
stems (meer ~ mur) while the second kind has ‘suppletive inflection forms’ (e.g. étre

‘be’) (Table 2.14).

regular verbs verbs with verbs with
unexpected stems suppletive forms
laver ‘wash’ mourir ‘die’ étre ‘be’

SG PL SG PL SG |PL
1|lav+@ |lav+o| |1 | meert@ |[mur+s | |1 |syi | Som
2 | lav+@ | lav+ e 2 | meer+@ | mur+ e 2 et
3| lav+@ | lav+ o 3 | meer+@ | meer+o 3 Sy

Table 2.14 The stem allomorphy of regular and irregular verbs in French (in the cells

of the first, second, third singular plural forms).

Inflectional irregularity is based on suppletion. However, unlike totally suppletive
inflectional forms, irregular verbs with stem alternations show a systematic
distribution. This is illustrated in Table 2.14 in which different verbs have different
stem allomorphic patterns in the present indicative paradigm, but the stems are grouped
in the same cells across the verb categories. The regular verb laver has one stem shared
across the whole paradigm. Verbs with unexpected stems can be divided into two types:
semi-regular verbs such as mourir ‘die’ with two different stems and irregular verbs

such as boire ‘drink” with three different stems (Table 2.15).

22 Bonami and Boyé (2002, p.52) propose the general hypothesis in (i) for regular inflection
i. Regular inflection

“The phonology of a regular inflectional form is a function of the phonology of some stem
of the verb this form instantiates.’
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Verb | Gloss | 1SG 2SG 3SG 1PL 2PL | 3PL
laver |wash | lav+@ lav+@ lav+@ |lav+0 lav+e |lavto
asseoir | sit asje+t@d asje+@ asje+@d | asej+0 asej+e | asejto
mourir | die meer+@ meer+@ moeer+@ | mur+d mur+e | meert+o
boire | drink | bwa+@ bwat+@ bwat+@d | byv+d byv+e | bwav+to

Table 2.15 Stem alternation in French present tense paradigm (Bonami & Boyé,
2002, p.54)

Bonami and Boyé (2002) proposed that it is possible to account for inflectional
irregularity using the device of a stem-space in which stem slots are linked by
dependency relations. The French stem space consists of stem slots (zones) selected by
verb paradigm slots as shown by the present tense paradigm in which the singular
inflection forms share the same stem slot. The 1PL/2PL cells form a group by selecting
a unique stem slot different from the 3PL cell (e.g. asje ~ asej) (Table 2.15). Given the

suppletive stem patterns, the French verb system requires up to twelve morphomic

stems filling the stem-space as illustrated in Table 2.16.

stem name inflectional forms build on this stem
Imperf, All forms of the imperfective; first and second person
Prst.1.2PL plural in the present
Prst.SG All singular forms in the present
Prst.3PL Present third person plural
Shjv.1.2PL First and second person plural in the subjunctive present
Shjv.SG, 3PL All singular forms and third person plural
in the subjunctive present
Imper.SG Imperative second person singular
Imper.PL Imperative first and second person plural
Prst.Part. Present participle
Fut./Cond. All forms of the future and the conditional
S.pst. All forms of the simple past and subjunctive imperfective
Inf Infinitive
Pst.part. Past participle

Table 2.16 The stem-space in French (Bonami & Boyé, 2002, p.55).
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The stem space for French conjugation allows twelve stem slots with morphomic stems
all of which provide inferences for the whole paradigm of a lexeme. For example, the
stem listed in the slot (Imperf, Prst.1.2PL) is shared across all forms of the imperfective
1.2PL in the present across the different verbs. In addition, this stem space is sufficient
to account for all the stem alternations of French verbs (except suppletive inflection
forms?3), expressing the maximal irregularity of French stem allomorphic system.?*
However, no verb has a degree of complexity that represents the maximal stem
alternation pattern theoretically possible in this system. Many of the verbs have no
unpredictable stems (regular verbs), and one stem is sufficient for filling the stem space,
based on default strategies (Figure 8), while the irregular verbs require up to three

different stems as illustrated in Table 2.17.

verb Gloss Imperf. Prst.3PL Prst. Shjv. Shjv.SG Imper. Imper.PL Prst.part
Prst.1.2PL SG 12PL Shjv.3PL SG
laver wash A A A A A A A A
devoir owe A B B A B B A A
hair hate A A B A A B A A
avoir have A A A B B B B B
étre be A A B C C C C A
valoir cost A A B A C B A A
savoir know A A B C C C C C
pouvoir | can A B B C C B A A
vouloir want A B B A C B A A
faire do A A B C C B A A

Table 2.17 Ten French verb ICs

23 Examples of these forms include étre ‘be’, avoir ‘have’, faire ‘do’, aller ‘go’, dire ‘say’. Unlike verbs
with alternating stems, these verbs display monosyllabic suppletive forms in the present indicative and
the imperative. It is possible to expand the stem space to account for these verbs without affecting the
overall structure of the model.

24 In subsequent discussion of stem spaces and I1Cs, Bonami and Boyé (2002, p.62) opt to exclude four
stem slots from the stem space (future/conditional, simple past, infinitive, and past participle). ‘“These
stems are not identical to the imperfective stem even for regular verbs; rather, regular verbs derive these
stems from the imperfective stem using a non-trivial phonological function’.
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Table 2.17 lists the ten verbs that represent the possible patterns of stem alternations
for filling the stem space in eight of the stem slots represented in Table 2.16. In other
words, French system has ten conjugation patterns based on stem allomorphy. The first
IC is represented by regular verbs such as laver ‘wash’ which has a regular stem
alternation pattern (AAAAAAAA). By contrast, all the semi-regular (e.g. devoir ‘owe’
with two different stems in the alternation pattern ABBABBAA) and irregular verbs
(faire ‘do’ with three different stems in the alternation pattern AABCCBAA) in this
system display nine distinct ways of filling the stem space with a maximum of three
stems in each alternation pattern. Nevertheless, the stem alternation is systematically
distributed in the stem space and subject to a network of dependency relations that
constraint the way that the stem space is filled. These relations can provide a plausible
account for suppletion, showing that the unexpected stem does not occur in arbitrary

cells of inflectional paradigms as explained by Bonami and Boye (2002, p.62) below.

‘We assume dependency relations are not (in the general case) relations of default
identity, but that when a dependency relation occurs between two slots x and y, there
is a single phonological function f relating the two slots. The dependency relation
entails that by default, the dependent slot y can be filled with f(x)- the result of applying

the associated phonological function to the stem it depends on.’

Under this view, the relations connecting between the stems are expressed by
the same formalism as that of the relations between the inflected forms and their stems.
Regularity follows the default expectation while the irregularity represented by
unexpected stems or inflected forms are the result of deviation from the default stem-

stem relations and stem-inflected form relations respectively (See 85.2.2 for application
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of this technique to TLA). In French, most dependency relations constraining the stem
spaces are based on the identity function (stems are identical by default). The network
of dependency relations in French is represented in the form of a stem dependency tree
in which the relation between the mother stem and the daughter stem is either
suppletive or identical (Figure 8, Figure 9 and Figure 10). The stem dependency tree
can represent how the lexicon stores the stems of this inflectional system and avoids
redundancy. Therefore, only the unexpected stems that are not identical to their mother
stem need to be listed. For the rest of the stems, the grammar uses the tree geometry to
derive predictable stems from the listed unpredictable ones.

For French verbal inflection, there are two types of dependency relations:
simple and complex. Morin (1987) proposed that in the present tense paradigm, the
stems show dependency relations in which both the Prst.3PL and Imperf, Prst.1.2PL
stems are identical or suppletive. The same relation holds between the Prst.3PL and the

Prst.SG stems (cited in Bonami & Boyé, 2002, p.56).

(7) Imperf, Prst.1.2PL —(identical or suppletive) — Prst.3PL —(identical or suppletive)— Prst.SG

This simple dependency relation determines structure of the tree geometry and provides
a plausible account for the regularity and semi-regularity in the French inflectional
system in a descriptively economical fashion. Therefore, for regular verbs only one
stem is stipulated as shown in the inheritance tree (Figure 8) in which the mother stem
(Imperf, Prst.1.2PL) is inherited by default for both the Prst.3PL and Prst.SG unless

other information is specified:
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Imperf, Prst.1.2PL

lav
Prst.part” Imper.PL Shjv.1.2PL  Prst.3PL
lav lav lav lav

Sbjv.SG/3PL  Prst.SG
lav lav

Imper.SG
lav

Figure 8 The stem dependency tree for the laver ‘wash’ (Bonami & Boy¢, 2002, p.57).

The verb laver is a regular verb and shares the same stem across all the inflectional
forms. The semi-regular verb such as mourir “die’ in (Figure 9) requires two distinct
stems to be listed in the lexicon while three distinct stems are stipulated for irregular

verbs (e.g. boire ‘drink’ in Figure 10):

Imperf, Prst.1.2PL
mur

Prst.part Imper.PL Sbhjv.1.2PL  Prst.3PL
mur mur mur maer

Shjv.SG/3PL  Prst.SG

maer maer

Imper.SG

maer

Figure 9 The stem dependency tree for the mourir ‘die’.
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Imperf, Prst.1.2PL

byv
Prst.part Imper.PL Sbjv.1.2PL  Prst.3PL
byv byv byv bwav
Sbjv.SG/3PL Prst.SG
bwav bwa
Imper.SG
bwa

Figure 10 The stem dependency tree for the boire ‘drink’.

Both Figure 9 and Figure 10 show that the stems that are not identical to the mother
node need to be stipulated while the rest can be predicted by using default dependency
relations that may be overridden. For example, the irregular verb boire has the mother
stem byv which associates with the Prst.part-stem, Imper.PL-stem and Sbjv.1.2prst-
stem via the identity function. Identical stems must be used in the absence of other
information specifying otherwise. By contrast, the stem slots Prst.3PL and Prst.SG
override the mother default stem, stipulating two different stem bwa and bwav
respectively.

However, there are stems which have complex dependency relations and have
to be listed more than once. Bonami and Boyé (2002) identify fifteen verbs of which
the dependency tree does not seem to reduce the phonological redundancy since each
verb has two identical stems that do not seem to follow the dependency relations in (7)
and hence, have to be listed in the lexicon twice. For example, the verb savoir ‘know’
has the stem /sa// filling five different slots and the tree geometry suggested for regular
and irregular verbs does not seem to provide a plausible account for the stem pattern in

some verbs (Table 2.18) (Figure 11). Nevertheless, Bonami and Boyé (2002) argue that
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these identical stems are not randomly distributed and they can have one of the

following dependency relations:

étre ‘be’ Imperative SG = Imperative PL = Subjunctive 1.2PL
= Subjunctive SG/3PL

savoir ‘know’ | Present participle = Imperative SG = Imperative PL
= Subjunctive 1.2PL = Subjunctive SG/3PL

faire ‘do’ Subjunctive 1.2PL = Subjunctive SG/3PL

Table 2.18 Complex stem dependency (Bonami & Boyé, 2002, p.60).

Based on these distinct patterns, they propose the ‘complex stem dependency’ relation
according to which the stem-space can have pairs of stem slots (x, y) of which the
second stem is identical to the listed first stem by complex stem dependency as

illustrated in following dependency tree (Figure 11):

Imperf, Prst.1.2PL

sav

Prst.part Imper.PL Sbjv.1.2PL  Prst.3PL
sa/’ sa/ sal sav

Sbjv.SG/3PL Prst.SG

sa/’ sav

Imper.SG
— 5 sa/’

Figure 11 The stem dependency tree for the savoir ‘know’ (Bonami & Boyé 2002,
p.61).
The four curved arrows in the tree geometry represent the complex stem dependency
that can be found in French. For the verb savoir, only the present participle stem needs

to be listed in the lexicon and this predicts that both the imperative and subjunctive
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share the same stem /saf/ as a result of a complex stem dependency relation on the
present participle stem which is the only stem that needs to be listed in the lexicon.
Clearly, using the dependency relations modelled by the inheritance tree in
filling the stem-space avoids stem redundancy in the lexicon and predicts ten ICs for
the language. Although the connections in the complex stem tree can be used to
represent the relations of the indirectly related stems, it is not clear why this network

of complex stem relations still has to be represented in the geometry of a tree.?

242 Principal parts and inflection classes

Principal Parts are the minimal number of forms from which it is possible to deduce
all/most of the other forms across the inflectional paradigm of a particular language
system. In Latin, for instance, we can derive all ten forms of the nominal paradigm, for
any of the five declension classes, by knowing the nominative and genitive singular.
More recently, Stump and Finkel (2013) have formalized the notion principal parts,
using them as an important tool for analysing the scale of complexity of different
inflectional systems. We propose a novel stem-based classification of the TLA verb
system based on implicative relations and the optimal principal parts needed to predict
the remaining forms in a lexeme’s paradigm using the Principal Parts Analyser (PPA),
which is a computer programme developed by Stump and Finkel (2013) for analysing

inflectional systems.

% |t seems that the hierarchical structure does not hold for the verb savoir; yet, Bonami and Boyé (2002)
still consider the dependence relation in this verb to be hierarchically based. The reason for this is
possibly because the stem-space (and the principal parts approach (Chapter 5)) requires certain chosen
cells to participate in the implicative relation and when faced with stem alternations such as those of the
verb savoir, the account has to provide a solution which in this case is the complex dependency relation.
This issue does not arise in other frameworks such as the entropy approach proposed by Ackerman and
Malouf (2013), since in this account all cells can equally participate in the implicative relations and
hence there is no need to commit to a hierarchical structure with complex dependency relations.
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The complexity of IC systems can be examined through implicative relations within
a lexeme’s paradigm. Traditionally, in Latin, inferences deriving the full paradigm can
be achieved by principal parts that represent a subset of that paradigm. Stump and
Finkel (2013, p.11) define the principal part of a lexeme L as ‘a set of cells in Ls
realized paradigm from which one can reliably deduce the remaining cells in Ls
realization paradigm’. Inflection systems may vary in terms of the kind of the principal
parts they have: they can be regarded as realized cells (e.g. in Latin) or they can also
be represented by indexed stems as in French and TLA. Both types are useful means
for determining an 1C membership of a lexeme. Unlike the later type of principal parts,
the use of the former kind has a long history in the traditional grammar of Latin. For
verb paradigms there are four implicative relations: the first person singular present
indicative active, the first person singular perfect indicative active, the first perfect
passive participle (supine and the present active infinitive). By memorizing these four
forms, students are able to derive all the other forms of the paradigm. Examples of

principal parts of five Latin verbs are illustrated in Table 2.19 (Stump & Finkel, 2013,

p.12):
Conjugation o1={1SG.pres. o,={1SG.perf. 3= {first o4 = {pres.active.
ind.active} ind.active>} supine} inf}
1t <laudo, 01> <laudavi, 62> <laudatum,os> <laudare, 64>
2nd <moneo, 61> <monui, 62> <monitum, 63> <MOneére, 64>
3 <diico, 61> <dixi, 02> <dictum, 03>  <diicere, 64>
39 (i0)  <capid, 61> <cépi, 62> <captum, 63>  <capere, 64>
4t <audio, 61> <audivi, 62> <auditum, 03> <audire, 64>

Table 2.19 The principal parts of four Latin verbs.

These principal part forms participate in implicative relations to derive all the
remaining cells in a lexeme’s paradigm, i.e. they are the minimum number of forms

required for deriving the whole paradigm. For example, given the predictor first person-
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singular perfect indicative active form laudavi, it is possible to deduce the person-
singular pluperfect indicative active form laudaveram.

In language pedagogy, sets of principal parts can be characterised as unique,
uniform, and optimal. The reason for the uniqueness characterization is that although
lexemes can have a number of different subsets of cells that can be the predictor for the
whole paradigm, only one of those subsets of cells is conventionally chosen to be the
representative of the lexeme’s principal parts. In Latin, for instance, the set of
nominative singular and genitive singular is conventionally chosen as the principal
parts for predicting the realized paradigm for AGER ‘field” even though the prediction
relations can also be achieved by another different set of cells such as the nominative
singular and the genitive plural (Stump & Finkel, 2013, pp.14-15). In addition, the
chosen principal-part set is uniform, requiring lexemes of the same syntactic categories
have the same cells as their principal parts. For instance, in Latin, all nouns with
different declension class membership have a uniform set of principal parts,
represented by the nominative singular and the genitive singular cells. Finally, the
predictor has to be optimal (adequate) which means that the principal-part set has to be
represented by the minimal number of cells, but still deducing the whole paradigm and
conforming with the uniformity requirement (optional). For example, the optimal set
of principal parts for distinguishing the declension class membership of noun AGER
consists of both the nominative singular and the genitive singular cells.

In the Stump and Finkel’s (2013, p.30) approach, principal parts are the key for
determining the IC membership and they can be classified into three main types
presented by the schemes illustrated in Table 2.20.a, b and c. The first kind of principal
parts is the traditional uniform scheme, which is static in which the set of principal

parts of every IC of a lexeme of the same syntactic category can be determined by the
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same realized cells. In Table 2.20.a of the static scheme, W to Z represent distinct sets
of MPs, each of 1 to V1 is a different conjugation class and finally A to O represent the
exponence which realizes the distinct set of MPs. In this static scheme, the set of MPs
W, X and Y are the adequate set of principal parts that can deduce the whole realized
paradigm in any of the six ICs. In addition, the W, X, Y cells are also minimal i.e.
optimal. The second scheme for measuring the principal parts complexity appeals to
dynamic principal parts, which may vary from one class to another, and hence are not
necessary parallel. Conforming to the adequacy and minimality requirements, each IC
has its own set of principal parts. If a lexeme’s exponence for W is a, then we can
identify L as a member of IC I. The third kind appeals to the concept of adaptive
principal parts, in which all lexemes share the same first principle part, but some
exponents for the MPs can be identified by the second principal part for a given IC.
Under this conception, there are no further principal parts for a lexeme which has the
exponent a because the first principal part is adequate and optimal. In contrast, a lexeme

of the IC 111 requires two principal parts: the exponence c of W and the exponence f of

X.
p 6 T VL p 6 T 0V p G T U
I 'a e I m I 'a e i m I a e i m
I 'b e i m I 'b e i m I b e i m
Imec f jJ n Im'ec f j n i c f j n
IV ¢c g J n IV c g j n IV ¢c g j n
V d h k o V d h k o V d h 'k o
VIi'd h |l o VIi'd h'l o VI d h'l o
Table 2.20 a. Static scheme b. Adaptive scheme c. Dynamic scheme

In summary, the dynamic scheme necessitates the smallest optimal set of a lexeme’s
principal parts compared to the static and adaptive schemes. However, the dynamic
scheme is more complex than the others are. The lexeme’s dynamic principal parts are

specifications of their associated MPs while the static and adaptive principal parts of a
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lexeme can be a sequence of word forms realizing sets of MPs that are the same across
all the different inflectional classes (See 85.3.1, 5.3.2 and 85.3.3 for further discussion

on the TLA static and dynamic principal parts).

2421 Plats of inflection classes

The ICs of different systems vary in the degree of complexity. Stump and Finkel (2013)
have developed a model for identifying and measuring ICs complexity in the format of
a matrix that they call a plat (Table 2.21). The plats provide a plausible account for the
implicative network among the cells of a realized paradigm.

In the matrix, the symbols p-z represent different MPs while the 1-V1 are the ICs.
The exponence of MPs are represented by a-l in the intersection of the column and
rows.? If a lexeme has the exponence a for MP p?’ this predicts that the L belongs to

IC I and that p is the optimal principal-parts set for that IC.

p 0 1T
I a f |
I b f j
I c g k
IV d h |
V e i Kk
VI e i |

Table 2.21 A plat representing a hypothetical system of ICs (Stump & Finkel, 2013,

p.41).

In addition, the model is designed to avoid redundancy such that there is no need to

include all MPs that share the same exponents. For example, in the plat in Table 2.22,

2 The a-l represent the inflected word forms of the lexemes in the various ICs, which realize those MPs.
27 The p is the morphosyntactic property (MP); the principal part is the form ~ property pair <a, p> (i.e.
the word form a when it realizes property p).
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it is not necessary to list the MP v whose inference can be equally provided by another
MP and that is = which is already associated with all ICs of the given plat. Likewise,
the MP ¢ does not have to be included since both the MP 7 and MP ¢ show
interpredictibility. For instance, whenever the exponent of the MP 7 is f then the
exponent of the MP ¢ would be h. According to Stump and Finkel (2013, p.42), ‘where
the MPs o4,....,0n are such that the exponence of ok is isomorphic to that of o1 for all k
(1 £k <n), we call o1 the distillation o1,....,on. In the hypothetical IC system in (Table
2.22), the 7 is the distillation of z, » and ¢p?®(see Chapter 5 §3.3.1 and §3.3.2 for the

discussion on TLA distillations).

p 6T VL ¢
Il a c f f h
I a ¢c g g i
im a d f f h
IV b d g g i
V b e f f h
VI b e g g i

Table 2.22 A plat representation for cases in which MPs are identical and isomorphic
(Stump & Finkel, 2013, p.42)

2422 The representation issue
Stump and Finkel (2013) also address the issue of data representation. They distinguish
between two types of plats: hearer oriented (concrete phonology) and speaker oriented
(abstract phonology) plat. In other words, plats list exponence in two ways. In the
concrete (hearer) plat the exponents are given in the form of surface
phonological/phonetic representations. This will mean that different allomorphic forms

of the same stem (allostems) may have to be listed. In the abstract (speaker) plat the

28 The MP 7 would be the first distillation encountered when analysed by the PPA tool, therefore, it is a
distillation of itself.
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exponents are given in the form of abstract underlying representations. On this
approach, allostems will be given in the form of a single representative underlying stem
form. For instance, in French, under the concrete representation the verbs aimions /em-
j3/ ‘we liked’ and craignions /keen-3/ ‘we feared’ have phonologically (slightly)
different terminations. Consequently, these verbs belong to different conjugations.
However, the abstract analysis reveals that these verbs belong to the same ICs
constrained by same morphophonological rule (j—@/[palatal sonorant] ) according
to which the termination /j3/ is realized as /3/ when preceded by a palatal sonorant. In
other words, both verbs have the same termination underlyingly (aimions |em-j3| ‘we
liked’ and craignions |keen-j3|). The alternative analysis is to assume that both verbs
have the termination /3/ while their stems end in a palatal sonorant /j/ or /n/ in their
concrete representation (/emj-3/, /ksen-3/) (pp.187-188). The corresponding abstract
representations would be (aimions [em-j3| ‘we liked’ and craignions |Ksen-j3|).

The issue of representation is essential for understanding the principal parts
analyses. The two sorts of plats as we saw for French conjugation produce different
results. Therefore, the choice of the plat will depend on the amount of regularity we
seek for an inflectional system. Therefore, Stump and Finkel (2013) introduce sandhi
rules whose function is to define a more regular plat in conformity with the speaker-
oriented representation. The plat choice can also be determined by the sensitivity and
the effect of the manipulations assumed, such as sandhi rules, leading to a more
straightforward predictability and consequently a reduction in the number of ICs.
However, if the rules of sandhi lead to a greater number of identical or similar I1Cs
without grouping and factoring out redundancy, this can be considered as a less positive

result. Thus, Stump and Finkel conclude (2013, p.353) ... there is no single correct
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plat for any language and what plat we choose depends on what we want the plat to

represent...’

2423 Principal parts as indexed stems

In the previous section, the principal parts of a lexeme were presented as a subset of
realized word forms within its paradigm. In fact, this approach is useful if the
inflectional system distinguishes IC membership by varying the exponence (the
distinguisher?®) as in Latin. However, there are languages in which all ICs inflect in the
same manner, i.e. the exponents are redundant while the stems are alternating. Stump
and Finkel (2013) propose that such inflectional systems should be analysed as having
the principal parts based on indexed stems. For example, in French, the IC membership
can be determined by stem allomorphy.

The plat structure under the stem-indexed analysis of principal parts is slightly
different from the plats employed for principal parts based on cells in the realized
paradigm. This type of plat is based on a stem formative that is the stem varying
morphologically significant substring of a stem excluded from the theme.® The plats
used for the French data give a list of indexed stems on the vertical axis while the
distinctive stem formatives are at the intersection of a specific indexed stem with its IC
membership.

The stem formatives vary depending on the representation. For example, under the
concrete analysis, the stem formatives joined with the theme results in an inventory of

twenty stems for each verb whereas the abstract produces nineteen stems. In other

2 “The substring by which a word form is distinguished from all distinct word forms in its realized
paradigm is its distinguisher’ (Stump & Finkel, 2013, pp.382-389).

%0¢The theme of the realized paradigm is the invariant substring shared by all word forms in that
paradigm’. For example, the past tense inflectional form rang has the distinguisher ang while the theme
of the paradigm ring is the substring r (Stump & Finkel, 2013, pp.382-389). In other words, the invariable
portion of an inflection form has to be the theme while the variable portion is the distinguisher.
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words, the identity of the indexed stem may differ depending on the representation
provided for the plats. Stump and Finkel (2013, p.52) provide abstract (speaker) and
concrete (hearer) plats for French verb morphology. In the hearer-oriented plat the
underlying form of the indexed stem is subject to sandhi rules.

According to Stump and Finkel (2013, p.184), traditional descriptions of French
grammar have distinguished seventy-two distinct ICs based (in part) on orthographic
differences. For example, orthographically the verbs: manger ‘cat’, placer ‘place’ and
aimer ‘like’ belong to different ICs because, unlike placer and aimer, manger has an e
in the orthography in certain contexts while placer is distinguished by requiring a
cedilla. Despite orthographic differences, all these verbs have the same IC membership
based on their phonemic transcriptions, e.g. for the 1PL.PRS forms /mé&zd/, /plasd/,
/emd/ respectively. There are forty-nine cells in the synthetic paradigm of French verbs,
the forms of which are based on the bare stem or the whole word. French verbs inflect
for the MPs of indicative (present, imperfect, simple past, future), conditional
(subjunctive: present and past), imperative, infinitive, present participle and past)
participle (masculine and feminine). The verb paradigm also includes three persons and
two numbers (singular and plural). Therefore, the total number of cells in an ordinary
verbal paradigm is up to forty-nine. Each verb form is built on either the stem only or
a stem attached to a suffix.

Stump and Finkel (2013, p.189) apply both analyses to the verb paradigm in French,
providing speaker-oriented and hearer-oriented plats for the verb paradigm. However,
the plats show that the exponents are redundant phonological information and
distinctions in conjugation are expressed by stems whose paradigm distribution can be
determined by their indices. The two different types of plats have different

representations and different numbers of stems. The speaker-oriented (abstract) plat
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has 19 stem slots whereas the hearer-oriented (concrete) plat has an extra stem slot (e.g.
aimer ‘like’ in the concrete representation has stem10 ema and stem10a emar, whereas
in the abstract representation the verb only has stem10 emo). In addition, the stems are
arbitrarily distributed in the paradigm and the stem sets do not form a natural class, i.e.
they are morphomic. For instance, stem6 is morphomic since it appears in the SG and
3PL forms. In addition, the indexed stems in French have dependency relations and
they can be predicted by the theme of the verb and from their IC membership.
Therefore, not all the stems need to be listed in the lexicon. In fact, Stump and Finkel
argue that ‘a French verb’s principal parts are, in all cases, a proper subset of its
inventory of indexed stems’ (p.192). Therefore, the indexed stems of a verb can be
deducible from the theme along with the principle parts of a verb. For instance, the verb
aimer lists theme /em/, stem 8: /eme/ and stem 10: /ema/ in the lexicon since it is these
which determine 1C membership (see Appendix A for the French system abstract and
concrete plats).

These two accounts of principal parts representation can also determine the number
of ICs in a system, predicted by the stem theme that can vary depending on which
representation is assumed. The concrete analysis of a verb paradigm results in sixty-
four distinct themes which also represent the number of ICs. Under the abstract
approach, sandhi rules reduce that number to 57 classes based on differences which are
truly morphological. For instance, in the concrete plat, the verbs aimer ‘like’ and
dejeuner ‘had’ belong to the same IC whose verb list is increased by the application of
sandhi rules (a-j) to also include the verbs: coller ‘paste’, lever ‘raise’ and ceder ‘give
up’ (Stump & Finkel, 2013, p.194) (where vowels in upper case represent alternating

vowel morphophonemes, ‘C’ stands for any consonant and # a word boundary):
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Sandhi rules Examples Gloss
a) |EC|#— /eCl# | sEd| — /sed/ she/he gives up
b) | EC1oC2 V| — /eC1oCoV/ | sEdow3 | — /sedow3/ | we will give up
c) | EC10C2C3V | —/eC10C2CaV/ | | SEdoj5 | —/sedoj3/ we would give up
d) |E|— re/ | SEd5 | — /seda/ we give up
e) |OC|#—/oCl# | KDL | —/kol/ she/he pastes
f) | 0] —/o/ | KOI3 | —/kol3/ we paste
g) |OC|#— /eCl# | 1oV | — /levi she/he raises
h) | ©C1aC2V | #— /eC1aCaVI | 1ovaK3 | — / levor3/ | we will raise

i) | ©C10C2C3V | #— /eC10C2C3V/ | | 1Ovarj5 | — / levoxj3/ | we would raise

REIRE | 1ov3 | — /1ov3 / we raise

Table 2.23 Some of the sandhi rules assumed in the analysis of French ICs

The rules reduce the redundancies among the ICs and ‘allow conjugations that are
superficially different to be identified at a more abstract level of phonological
representation’ (Stump & Finkel, 2013, p.192). The different representation affects the
results of principal parts analysis and the number of ICs. The contrasting principal parts
results are the effect of the different representation. In the concrete representation,
French PPA listed five static principal parts while the abstract plat is associated with
six principal parts. In addition, the different accounts may require different static and
dynamic principal parts. The number of static principal parts required by French verbs
varies according to whether verbs have abstract or concrete representation. The
seventy-two verbs used under the concrete representation require five static principal
parts whereas under the abstract representation six principal parts are needed.
Moreover, both types of plats share the optimal static principal parts: stem 8 (that of
the first-person singular simple past), stem 10 (that of the first-person singular future)

and stem 19 (that of the feminine form of the past participle). However, the abstract
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plat is different in also requiring another essential stem, namely, stem 17 (that of
present participle) which, under the concrete analysis, is not even included in the five
alternative principal parts. In fact, this distinction between the different plats is mainly
due to two conjugations: fuir ‘flee’ and rire ‘laugh’. In the hearer-oriented plat, the
distinguishers of these two verbs are different in a number of stems whereas their
inflection in the abstract (speaker-oriented) plat only contrasts in a single stem, stem
17 (abstract stem 17 fuir ‘present participle form’ /fyija/ is disyllabic but rire ‘present
participle form’ /gja/ is monosyllabic) (pp.202-203). Under the dynamic principal parts
analysis, the two accounts do not seem to result in any stem distinction between
conjugations. According to Stump and Finkel (2013), the computed dynamic principal
parts for both types of plats are surprisingly alike. For example, courir ‘run’ requires
two dynamic principal parts to predict the whole verb paradigm whereas coller ‘paste’
requires only one. Clearly, the plat representation can affect the results of the principal
parts analysis. The following section will discuss IC complexity in relation to principal

parts.

2424 IC typology
Stump and Finkel (2013, pp.327-337) employ principal parts as a measurement tool for
establishing typological comparison between different systems of ICs. They propose

ten measurable correlates®! for representing dimensions of variations in IC complexity

31

Measure 1. The more distillations an I1C system has, the more complex it is.

Measure 2. The large the size of an IC system’s optimal static principal-part sets, the more complex it
is.

Measure 3. The lower the density of an IC system’s optimal static principal-part set, the more complex
it is.

Measure 4. The larger the size of an IC system’s optimal dynamic principal-part sets, the more complex
itis.

Measure 5. The smaller the average ratio of actual to possible optimal dynamic principal-part analyses
for an IC system, the more complex it is.
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in ten different languages computationally analysed.®? Two of the complexity correlate
are useful measures of IC transparency which is the main focus of this study and further
details will be provided in Chapter 5, section 5.1. Some of the complexity measures are
based on three criteria for representing dimensions of variations in IC complexity.

These criteria include the following (Stump & Finkel, 2013, p.54, 57, 62):

(8)

A. How many principal parts are needed to determine a lexeme’s IC membership?
B. How many dynamic principal parts are needed to determine a given cell in a
lexeme’s realized paradigm?

C. To what extent are particular realized cells favoured as optimal static principal part?

Stump and Finkel (2013) point out that the number of optimal principal parts
required to provide inferences about a realized paradigm can vary depending on the
principal part scheme assumed and the inflectional system. There are languages that
have zero principal parts due to the lack of distinct conjugation patterns, as seen in
Turkish verb inflection. Some paradigm systems require a small number of principal
parts while others need a large number. For instance, the verb inflection system in

Kwerba has ICs defined through subject agreement for first or second person plural.

Measure 6. The higher an IC system’s cell predictor number (average across I1Cs), the more complex it
is.

Measure 7. The lower an IC system’s average cell predictiveness, the more complex it is.

Measure 8. The lower an IC system’s average IC predictability, the more complex it is.

Measure 9. The lower an IC system’s average cell predictability, the more complex it is.

Measure 10. The higher an IC system’s average n-MPS entropy, the more complex it is.

Unlike the traditional approach to principal parts, the complexity measures 2 to 10 provide different
dimensions for measuring IC complexity without necessarily following the traditional requirements of
unigueness, uniformity and/or optimality of principal parts (§2.4.2). These properties can limit the use
of principal parts in identifying contrasting ICs within the same inflectional system and across different
systems. In other words, ‘there is no single measure that ‘captures’ an IC system’s complexity’. All
measures correlated with inflectional complexity and different systems can be complexity on the basis
of various dimensions (Stump & Finkel, 2013, p.339).

32 The ten languages are Comaltepec Chinantec, Fur, Icelandic, Koasati, Kwerba, Latin, Ngiti, Sanskrit
and Tulu (Stump & Finkel, 2013).
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The subject agreement forms define the only principal part for distinguishing the four
conjugations in this system. By contrast, in the verb inflectional system in Koasati, the
inventory of principal parts varies depending on the scheme. For the static analysis, the
system requires two optimal principal parts while in the dynamic scheme, only one
dynamic principal part is needed. Thus, distinguishing the majority of conjugations
requires the listing of 2SG which only fails for conjugation 3A ka, 3Akiand 3A ko.
These ICs can only be indicated by 1SG. In a dynamic principal part scheme, these ICs
can be individually determined by their unique distinguishing cells. In other words, the
size of principal parts required by a system for deducing the realized paradigm of a
lexeme reflects the IC complexity (see Appendix A for Koasati ICs and affirmative
agreement morphology). Therefore, Stump and Finkel (2013, p.55) consider, ‘... the
complexity of an IC system as the extent to which the system inhibits motivated
inferences about a lexeme’s full paradigm of realized cells from subsets of its cells..." .
They use the static and dynamic principal parts number as a measure for the complexity
of the conjugations (see Chapter 5 §3.3.1 and §83.3.2 for the discussion on TLA IC
complexity).

The second criterion distinguishes two canonical ranges of IC systems (Stump &
Finkel, 2013, pp.58-60). The first is a thin system in which each cell of the realized
paradigm of a lexeme can be distinguished by employing one and only one dynamic
principal part. In the other canonical range, there is the thick IC system in which
deducing the cells of the paradigm is done by referencing every available principal part
at the same time. Different languages have different positions in the continuum between

these two canonical extremes. As an example of this criterion, Stump and Finkel



Chapter 2 Page |92

discuss the IC system of Fur. The system defines nineteen conjugation classes (labelled

I1A, 11B, I1C, 124, ..., IVD) and requires nine distillations® as follows (Appendix A):

(9)

The nine distillations in Fur verb inflection
{non3sbjv}

{non3 perf}

{non3prst}

{3SG shjv}

{3SG perf}

{3SG prst}

{3PL nonhuman shjv}

{3PL nonhuman perf}

{3PL nonhuman prst}

O©COoOoONO O~ WN B

The ICs in this system vary in terms of the number of optimal dynamic principal
parts required. For some conjugations, deducing the lexeme’s realized paradigm
requires the listing of one, two or three distillations as the optimal principal-part set.
For example, conjugation I1A conjugation I1B and conjugation IlID have the
schematic principal-part sets {3}, {1, 3} and {1, 5, 7} respectively). All of these ICs
make reference to only a single principal part at a time, thus they are classified as thin
ICs. By contrast, conjugation I1E has the principal-part set {2, 5}, but it is more similar
to a thick IC since determining any given cell in the paradigm of this conjugation is
achieved by having both of its principal parts referenced simultaneously.

Although inflection systems can vary in terms of the number of dynamic principal
parts which they require, their average cell predictor number tends to be lower than the
dynamic principal-part number. The cell predictor number is defined as follows:
‘Where P is the realized paradigm of a lexeme belonging to IC J, J’s cell predictor

number is the number of dynamic principal parts required to determine a cell in P,

33 See §2.4.2.1 for the definition of the notion distillation.
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averaged across the distillations in P.” By contrast, the dynamic principal-part number
of a lexeme represents the lexeme’s ‘number of dynamic principal parts on any optimal
analysis’ (Stump & Finkel, 2013, pp.381-382). The cell predictor number is one way
for measuring IC complexity without having to be bound to the principal-part
traditional requirement of uniqueness and uniformity (82.4.2). However, in this case,
the IC complexity is based on ‘the role of individual cells in the networks of implicative
relations’ rather than the whole paradigm (p.332). Generally, less information is
required to determining a single cell in contrast to the required inferences for deducing
a full realized paradigm (82.4.2). Therefore, the dynamic principal-part number can be
either equal to or higher than the cell predictor number.

The calculations of the cell predictor number are subject to two factors. First,
deducing the cells that participate in the optimal principal parts analysis, which is
achieved by only a single principal part. Second, a realized cell can be determined by
different numbers of optimal principal parts. For instance, in Fur (Appendix A),
conjugation IVC has the two possible optimal principal parts: the first one includes {1,
5, 7} with predictor number 1.00 while the second one has {4, 5, 7} with a predictor
number of 1.11. Examining the ten languages under these criteria showed that, although
some languages show more qualities of a thick conjugation system than others do, the
average cell predictor number tends to be generally low in most of these languages. For
example, Kwerba, Koasati and Tulu have thin conjugation system while Icelandic is
more similar to a thick system. Nevertheless, the results showed similar scores for the
cell predictor number. Therefore, the complexity of an inflectional system can be
determined by the cell predictor number of an IC.

The cell predictor number can also be used as a referencing tool for determining and

measuring the IC complexity of a system. In other words, in a lexeme’s realized
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paradigm, the more principal parts a cell needs in order to be deduced, the lower the
possibility of deducing the paradigm as a whole.

The third criterion is based on investigating the pattern of cell choice in the optimal
static principal parts analysis. In some IC systems, most of the possible optimal
principal parts under the static system tend to favour a certain set of MPs. Stump and
Finkel (2013) point out that Sanskrit has forty-five possible analyses of optimal static
principal parts which show a generalization for the best principal part candidates. In
each possible analysis, they provide three principal parts chosen from the distillations
ina, b, and c respectively (pp.70-72):

(10)
a. b. C.
1. {1sg prst ind active} 4. {1sg prst ind middle} 13. {1sg aorist ind active}
2. {1du prst ind active} 5. {2sg prst ind middle} 14. {2sg aorist ind active}
3. {3pl prst ind active} 12.{1sg perf ind middle} 15. {1du aorist ind active}
6. {1sg imperf ind active}
7. {3pl imper active}
These criteria provide three dimensions for classifying variations in different principal-

part systems.

2425 IC transparency
Stump and Finkel (2013, pp.81-83) distinguish two types of canonically extreme ICs.
At one canonical extreme, ‘A maximally transparent IC is an IC in whose realized
paradigms each cell’s exponence determines that of every other cell; given any two
cells K1, K2 in a realized paradigm belonging to an IC of this sort, there is an R-relation
deducing K1 from K2.” By contrast, ‘in a maximally opaque IC, no realized paradigm

has any cell or combination of cells whose exponence determines the exponence of any
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other cell; in a realized paradigm belonging an IC of this sort, there are no R-relations
deducing any cell from any other cell or combination of cells.”®*

They examine the IC transparency of the Fur (see Appendix A) system to provide
examples of different conditioning measures of the transparency dimension of IC
complexity, since ‘IC is proportional to the overall transparency of its individual ICs’.
The inflectional system in Fur distinguishes nineteen conjugations based on four
inflectional patterns. Stump and Finkel (2013) explain that an inflectional form in the
verb paradigm of this system inflects for person (non-third, third), number (singular,
plural). There is also the MP human/no human reflected in the plural of third person.
All of these distinctions are realized as a subject prefix. The Fur verb can also inflect
for tense/aspect/mood (TAM) including present/perfect and subjunctive realized by a
suffix. In addition, the root of the verb form exhibits tone marking. A subset of the verb
paradigm, which includes the plural forms of third person also has a marker for number.
Therefore, the result of these inflectional properties is twelve different MPs. The
overall system has nine distillations with 10, 11, 12 properties being inferred from
properties 7, 8 and 9 respectively (9). The IC transparency of Fur can be determined by
examining the optimal principal parts analysis under the dynamic scheme. The results
show that the conjugations of this system deviate from the canonical extreme of
maximal transparency to varying degrees.

Stump and Finkel (2013, p.83) provide the four criteria in (11) for distinguishing
ICs within the same inflectional system. Given these criteria, IC A is more transparent

than IC B:

(11)

34 The more similar the ICs are the more principal parts are listed for a system since the similarity of ICs
makes it more difficult to distinguish each I1C from the other.
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A. if the number of dynamic principal parts needed to distinguish lexemes
belonging to A from lexemes belonging to other ICs is smaller than the number
needed to distinguish lexemes belonging to B from other lexemes;

B. if the number of principal parts needed to deduce a given cell in the
realized paradigms of A’s member lexemes is on average, lower than the
number of principal parts needed to deduce a given cell in the realized
paradigms of B’s members;

C. if there are more alternative optimal principal-part analyses for the
realized paradigms of A’s members than for those of B’s members; and

D. if the realized paradigms of A’s members have fewer cells whose

realization cannot be predicted than the realized paradigms of B’s members.

Applying the four criteria of IC transparency to Fur conjugations reveals a number of
features of the Fur system. First, conjugation I11A exhibits some degree of transparency
since it is possible to deduce the whole paradigm of this IC by any cells realizing
present tense (Dist 6, 9 and 3), since they have unique exponents distinguishing this IC
from the other conjugations. However, none of the other cells is distinctive for this
conjugation. If the non-past tense cell were also unique, then the conjugation 11A would
have had a higher degree of IC transparency. Unlike conjugation I1A, the rest of ICs
show deviations from Fur IC transparency. Conjugation 1VB requires two principal
parts (Dist 4 and 7) in the optimal principal parts analysis. However, this conjugation
remains similar to conjugation 11A, since in both of them only a single distillation is
referenced at a time. By contrast, conjugation II1E requires the two principal parts to
participate simultaneously in deducing certain cells of the paradigm (Dist 2 and 5). In
fact, conjugation IIIE also shows another pattern of deviation as it has a limited
principal parts analysis, listing only a single possibility. Thus, deducing the cells of the
1A paradigm can only be achieved by distillation 4 and no other alternatives

(Appendix A).
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The overall conjugation patterns in Fur can vary in terms of their transparency.
According to criterion A, conjugation I11A with one principal part is more transparent
than conjugation 11D with three principal parts. In addition, the application of criterion
B reveals that conjugation IIC with a cell predictor number of 1.33 has less
transparency than I1A with a cell predictor number of 1.00 (Appendix A). While
conjugation IIC requires two principal parts to participate simultaneously in deducing
certain cells of the paradigm (Dist 1 and 4), conjugation I1A requires only one for each
cell (Dist 3). Therefore, conjugation I1C cell predictor number is the number of
dynamic principal parts required to determine a cell, averaged across the nine

distillations represented in (9) (Table 2.24).

Distillations Cell predictor number
1| 2 (3(4| 5 |6 7 |8]39
OHOOHONOHOONONOOIONO) 1.33

Table 2.24 The optimal dynamic principal-part analyses for conjugation 111C

Clearly, the concept of IC transparency can provide useful insights into the complexity

and variations of ICs within the same system.

24246 Measuring complexity
Stump and Finkel (2013, p.81) propose another objective correlation with IC
complexity appealing to the IC predictability and cell predictability measures. In order
to understand and evaluate the complexity of ICs of a particular system compared with
other systems, they develop a metric for principal parts. Although the morphological
complexity of different languages systems may not be always representable by mere

numerical values, a quantitative measure remains desirable as it can provide a
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comparable diachronic and synchronic account of the degree of complexity within the
same language and/or between different language systems. However, it is important to
note that these methods can be sensitive to the nature of the data that might have to
undergo certain manipulations, which can affect the results, as we will see in the case
of TLA plat representation in Chapter 5. Therefore, for the purpose of this study, the
quantitative method is introduced as a complement to our theoretical linguistic analysis
of the morphological complexity of the TLA verb paradigms and their implicative
relations. The subjective method reflects the IC complexity by two measures:
predictiveness and predictability. According to Stump and Finkel (2013, pp.383-387)
‘The predictiveness of a cell K in a realized paradigm is the fraction of the other cells
in the paradigm that are fully determined by K.” By contrast, ‘the cell predictability of
a cell <w, o > in a lexeme L’s realized paradigm P is the ratio of (a) to (b), where (a)
is the number of nonempty subsets of P_’s cells whose realization uniquely determines
<w, o> and (b) is the number of all nonempty subsets of P.’s cells.’®* The IC
transparency can be measured by cell predictability and/or IC predictability. The IC
predictability is ‘the predictability of a lexeme L’s IC is the fraction of adequate
(though not necessarily optimal) dynamic principal-part sets among all nonempty
subsets of cells in L’s realized paradigm’ (Stump & Finkel, 2013, p.383). The output
of the two measures is set on a fixed scale from 0:1 with a zero score reflecting
complete unpredictability and/or unpredictiveness while a score of 1 denotes full
predictability and/or predictiveness.*® For measuring complexity, Stump and Finkel use
the Principal Parts Analyser (PPA, Cat’s Claw software). Consider the following

hypothetical system in Table 2.25 (Finkel & Stump, 2007, p.42).

% The predictiveness measure will not be considered in this study.
36 The tool is available on this link http://www.cs.uky.edu/~raphael/linguistics/analyze.html
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Table 2.25 A hypothetical inflection class system

WIX|Y
Il |a |e |i
I |b |e|i
N [c | f]]
IVic |g]]
V |d |h |k
Vijd |h |l
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The hypothetical system has six ICs with three unique MPs (WXY) reflected by

twelve distinct exponents. The static scheme of principal parts system requires all three

MPs of each IC to be specified since there are distinctive exponents in each MP. On

the other hand, for the dynamic principal parts analysis, each IC of the hypothetical

system requires one optimal principal part, highlighted in Table 2.25. The principal

parts analysis is reflected in the results of the IC predictability of such a system (Table

2.26). For instance, the system scores zero cell predictability in each IC represented by

the lexically specified cells which are employed in the dynamic schema, as highlighted

below.
Predictabilities
W X Y | Avg Inflection-class predictability
I 0.000 0.750 0.750 | 0.500 0.571 (4 out of 7)
IT 0.000 0.750 0.750 | 0.500 0.571 (4 out of 7)
ITT 0.750 0.000 0.750 | 0.500 0.571 (4 out of 7)
IV 0.750 0.000 0.750 | 0.500 0.571 (4 out of 7)
vV 0.750 0.750 0.000 | 0.500 0.571 (4 out of 7)
VI 0.750 0.750 0.000 | 0.500 0.571 (4 out of 7)
Avg 0.500 0.500 0.500 | 0.500 0.571

Table 2.26 Cell predictability and paradigm predictability for the hypothetical IC
system in (Table 2.25).%

37 https://www.cs.uky.edu/~raphael/linguistics/principalPartsFull.cgi
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The overall results of the cell and paradigm predictability show that the paradigm of
this hypothetical system is relatively complex. From a pedagogical point of view, each
IC of the hypothetical system has a unique distinctive exponence pattern which is
lexically specified. Thus, the principal parts metric considers every deviation as a
separate IC. In class | (Table 2.25), for example, the MP X is highly predictable
(scoring 0.750) and predictive of MP Y. In contrast, although the MP W can predict
the rest of the paradigm, it is completely unpredictable. Therefore, the forms of the W
MP in this class are selected as a principal part. In addition, this system seems to lack
a single default class since each IC has the same pattern of unpredictability and any
novel lexeme in the system can be a member of any of the ICs I-VI (Table 2.26).

The learnability of this system under this approach is based on the theoretical notion
of principal parts that canonically is unpredictable but predictive of other paradigm
forms, rather than on the default form which canonically is predictable from other
forms, but unpredictive (Brown & Evans, 2010, p.237). For the principal parts
approach, paradigm complexity is inversely proportional to the predictiveness and
predictability of a paradigm’s cell (Stump & Finkel, 2013). The deduction of the whole
paradigm is achieved by inferences from a minimal and adequate set of cells whereas
the rest of paradigm cells, which can still predict some parts of the paradigm, may not
be considered in the computation (See §5.3.3.1 and §85.3.3.2 for the discussion on TLA

IC complexity).

5 Summary

This chapter has discussed two different approaches to Arabic verb morphology. We
showed that the stem-based account is preferable to one which relies on (possibly

controversial) assumptions about morphology and which assigns a special and unique
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status to Semitic morphology. The examination of the morphomic stem and its
association with extramorphological factors have showed that the status of stems can
range from autonomous to semi-autonomous. This chapter has also introduced two
stem-based frameworks for the paradigmatic implicative relations and ICs.

The next chapter will introduce the verb system in TLA and discuss some of

previous work on verb morphology in some LA varieties.
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Chapter 3 The TLA Verb

One of the main aims of this study is to provide a systematic analysis of the verb
morphology of Transitional Libyan Arabic (TLA) within a stem-based account,
decomposing inflectional forms into stems and affixes realizing MPs. In TLA the
affixal exponents of the verb inflectional MPs (imperfective/perfective aspect,
person/number/gender agreement) show little or no allomorphy, even in irregular
verbs. Thus, there are no ICs defined by affix homophony. On the other hand, the
dialect is well suited for this study since the verbs show morphomic stem alternations
within inflectional paradigms. We will see that the patterning of these stems within the
paradigm would be difficult to capture under the root-and-pattern analysis. In addition,
the inflected forms in TLA show implicative relations, hence, a verb paradigm can be
based on ‘global’ implicative relations providing inferences of all the forms (Chapter
5). Previous analyses of LA verb morphology (Owens, 1984 on ELA, Harrama, 1993
on JLA, Elfitoury, 1976 on Tripoli LA), regardless of their theoretical approach,
provide useful descriptive sources.

This chapter presents a general overview of the TLA verb system based on the
traditional classification that will be reanalysed using a stem-based approach (Chapter
4). In section 3.1, the verb measures and verb series will be presented. This also
provides a general description of the morphosyntactic, morphological and relevant
phonological properties of TLA. In section 3.2 | will present the previous work on verb
morphology in two varieties of LA including ELA by Owens (1984) and JLA by
Harrama (1993). Both of these analyses assume a morphemic analysis, but they provide

a very useful descriptive starting point.
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3.1 TLA measures and verb series

As in many traditional descriptions of Semitic languages we can divide TLA verbs into
two classes depending on whether they are formed from a triliteral (three-consonant)
or a quadriliteral (four-consonant) root.! TLA verbs can also be categorised along a
second dimension, the set of verb measures. The verb measures are traditionally
defined as a systematically related set of derived verb forms, expressing distinctive
grammatical features (causative reflexive, passive among others). Measure one (M1) is
considered to be the underived verb form, and the CV templates for the other measures
are derived from this by consonantal root alternations, vocalic alternation and affixation
(McCarthy, 1979, 1981, 1986) (see Appendix A). | follow Hoberman and Aronoff
(2003, p.63) in assuming that each verb measure ‘consists of an inner stem with fixed
vocalism and a fixed prosody, surrounded by fixed affixes (if they are present), and in
some cases different prosodies and vocalisms in different tenses, aspects, or moods.
Consonantal roots are fitted to these complex patterns.” Each measure functions as ‘an
inflectional class, it dictates the phonological form of the verb’ (Aronoff, 1994, p.127).2
It is generally assumed that Libyan Arabic (LA) retains eight measures, M1 and non-
M1 (M2, M3, M4, M5, M6, M7, M8) of the ten Standard Arabic (SA) verb measures
for the triliteral verbs (Table 3.1).% In addition, TLA verbs can belong to one of four
different phonologically defined verb series, the sound verbs, double verbs, hollow

verbs and the defective verbs (Table 3.2).

L In this study, we will only consider the triliteral verbs that are relevant to the unique stem morphomicity
that can be found in TLA (84.5and §5.2).

2 Note that Aronoff is using the term ‘inflectional class’ in a very specific sense here, which is rather
different from the sense adopted in this thesis, and in most of the literature.

3 Measure four (M4) (e.g. Paxraj ‘expel’) and measure nine (M9) (e.g. ihmarra ‘become red”) of SA are
not attested in TLA.
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Measure | example | template Ggloss
1 leCab CvCVvC ‘play’
2 ferrah CVCiCivC ‘make sb. happy’
3 Saarik CViViCVvC ‘share with sb’
5 tekallim | t(e)CV CiCiVC | ‘talk with’
6 teCaarik | t(e)CViViCVC | ‘argue’
7 inkesar | ()nCVCVC ‘be broken’
8 irtefa | (i)CtVCVC ‘be taken’
10 statmil | st(a)CCVC ‘use’
Table 3.1 TLA verb measure patterns.
Measure | Regular Irregular
(strong) (weak)
Sound Double Hollow Defective
1 CvCVvC CVCiCi CvvC CCvvVv
ketab hall gaab jree
‘write’ ‘open’ ‘be absent’ ‘run’
2 CVCiGivC CVCiGiVCi CVCiCGiV
kallim habbib garra
‘talk’ ‘make sb. love’ ‘teach’
3 CvvCcvC Cvvcv
naasib naada
‘harass’ ‘invite’
5 tCVCiCiVC | tCVCiCiVCi tCVCiCiV
teqallim tegassis tewaffa
‘learn’ ‘feel upset’ ‘die’
6 tCVVCVC tCVVCV
teCaarik telaaga
‘argue’ ‘meet’
7 inCVCVC iNCVCiCi inCvVvC inCCVV
inkesar ingall inbaa¢ indSee
‘be broken’ ‘be taken’ ‘be sold” | ‘be infected’
8 iCtvCVC iICtVCCi iCtvvC iCtCvV
irtefaq irtadd ixtaar intsee
‘be taken’ ‘be returned’ ‘choose’ | ‘be forgotten’
10 stCVCVC stCVCiCi stCVVC stVCCV
staSmil stegall stefaad stanja
‘use’ ‘make use of’ ‘benefit’ ‘appeal’

Table 3.2 The possible verb series for each measure.

M1 can be classified as the simple (active or basic voice) verb form from which other
verb patterns can be derived, but not necessarily all. For example, the M1 verb

(CVCVC) serab ‘drink’ has a corresponding (causative) M2 verb (CVCiCiVC) sarrib
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‘make someone drink’. By contrast, the verb rabbij ‘sing traditional songs’, which
belongs to M2, has no M1 counterpart *rebaj. The main characteristic of M2 is doubling
represented by a geminate second consonant and a M2 verb can belong to any verb
series except the hollow series. In general, the M2 verbs are transitive, usually
representing the intensive or causative form of M1. In TLA, M3 (CVVCVC) seems to
be limited to a small number of transitive verbs (Harrama, 1993) and the semantic
component of this measure represents associative action. This measure includes only
sound or defective verbs. M5 verbs (tCVCiCiVC) can be derived from M2 verbs by
attaching a prefix (t-), conveying a passive or sometimes a reflexive meaning. M6
(tCVVCVC) is based on M3 with the addition of a prefix (t-), signifying a reciprocal
meaning. Both M7 (nCVCVC) and M8 (CtVCVC) can function as medio-passive
(inchoative) verbs.* They have the same pattern as M1 with the addition of the prefix
(n-) and the infix (-t-) respectively. The derivation of M10 (st(e)CVCVC) involves
prefixing (st-) to the root of the verb (usually a M1 verb) (Elfitoury, 1976, pp.30-35).°

LA sound series verbs fall into two subtypes: strong verbs and assimilated verbs
(Elfitoury, 1976; Harrama, 1993). The strong subtype has three distinct consonants in
the root, excluding the consonants w, y or 7. For instance, the M1 verb lefab ‘play’ and
M2 verb lag¢ib ‘cause to play’ have the root 1¢b; hence, they both belong to the sound
series but with different verb measure templates (CVCVC and CVCCivC

respectively). In traditional grammar, the SA M1 sound series is described as realizing

4 The passive construction in TLA can be realized by both M7 and/or M8. Note, however, that the M7
paradigm of the verb inbetah ‘lie down’, for example, can have active forms alongside passive forms. In
other words, the M7 forms do not realize a voice opposition.

5 The present study is mainly concerned with the inflectional verb morphology and the relationship
between different stem patterns that can be found across verb measures and/or series. Therefore, for
further discussion on the Arabic verb measures, the reader is referred to McCarthy (1979, 1994) who
provides a root and pattern based derivational analysis of these measures. A different account is proposed
by Aronoff (1994) who argues that these measures are inflection classes rather than derivational ones.
This raises the interesting question of how a canonical morphology based-account of inflection and
derivational processes would categorize these measures.
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three different patterns of vocalism, usually associated with change in meaning (see
82.1 Table 2.1). By contrast, the TLA sound series lacks this three—way variation. For
instance, in SA, M1 sound series verbs katab ‘write’, Sarib ‘drink’, and kabur ‘grow
up’ have the templates CaCaC, CaCiC and CaCuC respectively whereas in TLA these
verbs have the same pattern, CeCaC: ketab, Serab and kebar. However, it is worth
noting that although the TLA sound verbs share the pattern CeCaC, they show different
patterns of stem alternation in different cells of the verb paradigm (see Table 4.15,
84.3.1). The second subtype of verb has assimilated roots in which the first consonant
isy orw (e.g. M1 wegaf ‘stand up’, M2 yabbis ‘cause to dry’, and M3 waasil ‘keep in
touch”). Although the different subtypes of the sound series can be based on different
consonantal roots, they all show the same paradigmatic complexity in terms of stem
allomorphy within each verb measure. Therefore, the two subtypes will be treated as
one verb series in the rest of this work (84.3.1, §4.5, 85.2 and §5.3).

The second verb series in TLA is the double verbs, traditionally referred to as
geminate verbs. This verb type is characterized by the presence of geminate consonants
in (intervocalic) word-medial or word-final position. The crucial feature of this
template type is that, unlike M1 and non-M1 sound series, it has only two distinct
radicals in the consonantal root (e.g. from the consonantal root md, M1 ‘madd ‘pass
sth.”, M2 maddid ‘extend’, M5 temaddid ‘expand’). In addition, TLA double verbs
show two stems distinguished by the presence or absence of the monophthong ee
(CCVC ~ CVCCee) before vowel initial or consonant initial suffixes respectively
(84.3.3,4.5.3). By contrast, sound verbs, with three distinct consonants in the root, do
not show the monophthong-based alternations (4.3.3 and Table 4.24). In traditional
grammar, the classification of the consonantal root of this series has not been

consistent, treating it sometimes as a triliteral (CVCiCi) (e.g. for radd ‘return’ rdd) or a
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bililteral verb (CC) (e.g. rd). The autosegmental account has assumed they are biliteral,
but with the same template as that of the triliteral verbs with three C slots. As we saw
in Chapter 2, section 2.1 in McCarthy’s analysis (1981), mapping the root of a double
verb such as /rd/ to the template CVCVC derives /radad/ by the spreading rule, mapping
the second consonant to both C1 and C3 positions. Under this view, the CVCVC stem
form is the canonical one from which the contracted form CVCC (e.g. radd) is derived
by a lexical rule of syncope, which assumes that C2 and C3 are derived from the same
consonant in the root (recall that this device is required to avoid an OCP violation). A
different account is proposed by Gafos (2003), who provides a stem-based analysis for
double verbs, treating the CVCiC;i lexically specified stems as subject to morphological
conditioning. A double verb stem such as madd is used before a vowel-initial suffix
while madad is selected before a consonant-initial suffix due to the restriction on the
triconsonantal cluster. The stem allomorphy of TLA double verbs will be discussed in
section 4.3.3.

The hollow and defective series, traditionally labelled ‘weak’, have the glides
w/y in consonantal root position C2 and C3 respectively in the underlying
representation. In TLA, the hollow series template is based on a long stem vowel
whereas the defective series ends in a long vowel. The underlying glide in the root is
realized as a long vowel in the surface form of M1 verbs. The traditional analysis
accounts for the form of the weak series by invoking a restriction against words with
intervocalic glides (*CVy/wVC). Although SA has a very few nouns with the
intervocalic glide realized in the surface form (e.g. /6awrun/ ‘ox’), no M1 verbs with
the form (Cay/waC) are attested. Therefore, the weakness in the verbal root manifests
itself as the appearance of a high vowel, /i/ or /u/, depending on the quality of the

underlying glide, which surfaces in the deverbal nouns (madars) (e.g. SA bayi{
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‘selling’). However, in many Arabic dialects, there is evidence for the lexicalization of
hollow verbs (see 84.3.4 and Table 4.25 for further discussion of TLA hollow verbs).
Likewise, the defective series has been treated as a weak verb with two root radicals
and a glide w/y which, in modern Arabic dialects, is manifested as a long vowel due to
the restriction on diphthongs stem-finally (CVCVy/w ~ CVCVV). For example, the
glide element in SA nasiy-tu ‘I forgot’ (template CaCiy-tu) is realized as a long vowel
in Cairene Arabic and San’ani Arabic (nasii-tu). In TLA, the diphthong was possibly
subjected to coalesce historically (see 84.3.1 for further details).

In root and pattern based approaches, the 3SGM perfective form serves as the
base form (McCarthy, 1981; Guerssel & Lowenstamm, 1996) whereas stem-based
models consider the 3SGM imperfective CCVC to be the default form (Ratcliffe, 1997;
Benmamoun, 2003; Heath, 2003; Gafos, 2003). Although Darden presents Egyptian
Arabic as a word-based system, he lists the 3SGM as the default form.

We follow the stem-based works in regarding the imperfective as the default
form. However, this work does not completely dismiss the important role of the 3SGM
perfective form in the network of implicative relations. With either 3SGM form, the
results seem to be the same in terms of stem dependency relations (85.2.2). Each of the
verb measures can be inflected for the different MPs as will be shown in the following

section.

3.1.1 Verb morphosyntactic properties

TLA verbs realize a number of morphosyntactic properties (MPs), some of them
expressing grammatical meanings, others used in agreement processes. Verbs
distinguish finite forms from non-finite forms (participles and masdars). The inventory

of MPs for finite verb forms is summarized in Table 3.3.
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MP values

ASPECT (ASP) perf(ective), imperf(ective)
MOOD indic(ative), imper(ative)
TENSE (TNS) fut(ure), non-fut(ure)

NUMBER (NUM) | SG, PL
PERSON (PER) 1,23
GENDER (GEN) | M,F

Table 3.3 TLA MPs.

The aspectual contrast is only found with [MOOD:indicative] forms. The future
tense and imperative forms are only ever imperfective in aspect, and the forms of the
future are derived by prefixation from the imperfective forms in a completely regular
way, and therefore add nothing of interest to paradigm structure. For this reason, | will
ignore the future tense forms. Finite, indicative mood, verbs agree with the subject in
person (1st, 2nd, 3rd), number (SG/PL), and gender (M/F). In the imperative the verb
only realizes 2nd person.

The full set of MPs is realized by affixation® and the same inflectional affixes for
the same cells are used across different verb measures/series. TLA verb inflection
involves suffixing and/or prefixing the verb stem. For instance, the inflection for the
MPs in the perfective sub-paradigm is realized by suffixing the verb stem while verbs
are inflected for imperfective by both prefixes and suffixes. In the imperative,
agreement is realized by single suffix cumulating (2nd) person/gender. In M1 sound
and defective series the imperfective and imperative forms also have a pre-formative
vowel (FV). This is a vowel that precedes the verb stem and follows the imperfective
prefix (e.g. y-a-rkub ‘he rides’, y-i-kr-u ‘they hire’) (see 84.1 for further details on the

pre-formative vowel). TLA verbs have object pronoun suffixes in the perfective and

6 Except for the 3SGM perfective form (Table 3.7).
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imperfective paradigm.’ Further details of the TLA affix inventory will be provided in
section 4.1.3.

The active participles inflect for person and number only (Owens, 1984, p.106).
They do not contribute to paradigm structure and we do not consider them here in any

detail.

3.1.2 Verb morphological properties

In this study, we will be mainly concerned with the imperfective and perfective
paradigms. For the most part, the pattern of stem alternation in the imperative sub-
paradigm mirrors that found in the imperfective paradigm. The abstract paradigm
schema consists of 24 cells as illustrated in Table 3.4 below. The schema represents all
the permitted combinations of values. Each cell is generally filled by one unique
inflected form, but in some cases we see syncretism, for instance, between the 1SG and
the 2SGM cells in the perfective paradigm of all measures/series. This is illustrated by
the following M1 forms: ketab(i)t ‘I/you wrote’ (sound series), gult ‘I/you said’ (hollow
series), maddeet ‘I/you passed’ (double series), nseet ‘I/you forgot’ (defective series).
Some irregular verbs have defective paradigms, that is, they systematically fail to fill
certain cells. For example, the verb y-ibi ‘he wants’ lacks the perfective sub-paradigm,

and this gap has to be filled periphrastically: kan yi-bi ‘he had wanted’.

7 All object suffixes except for the first person forms, can also be attached to nouns as possessive
pronouns.
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Mood | Indic Imper |
Asp Perf | Imperf
1SG
1PL
2SGM
2SGF
2PLM
2PLF
3SGM
3SGF
3PLM
3PLF

Table 3.4 Paradigm schema for TLA verbs.

The aspectual contrast is sometimes accompanied by stem changes.® For example, in
M1 sound verbs, the vowel pattern in the perfective 1st/2nd and 3SGM is e-a whereas
the 3SGF/PL can have i-i or u-u.® In the imperfective counterparts, the FV is lexically
determined (84.1). The identity of the stem vowels can be partially determined by
phonological factors such as assimilation to the adjacent FV (yu-rugd-u ‘they sleep’,
but ya-sugz-u ‘they fail” ya-sim¢-u ‘they hear’) or being conditioned by the final stem
consonant (¢, z or h) (84.5.1). Similarly, the other (non-sound) M1 verb series and some
of the non-M1 verbs can also show intra-paradigmatic morphological changes in the
form of stem ablaut and suffixation of the monophthongal ending -ee. An example of
a full inflectional paradigm for each of the four M1 verb series and the M2 sound and

defective series is presented in the following tables:

8 In SA, by contrast, each measure can only have one vocalism within each sub-paradigm. For instance,
katab ‘he wrote’ has the same vowel(s) for all the inflected forms in the perfective paradigm.

9 E.g. ketab ~ kitib “write’, resam ~ risim ‘draw’, Segal ~ {igil ‘become mature/hide’, gela$§ ~ gili§ ‘take
off clothes/extract’, fegad ~ {igid ‘tie’, serag ~ sirig ‘steal’, sekab ~ sikib ‘pour’, serah ~ sirih ‘wonder’,
feham ~ fihim ‘understand’, felag ~ filig ‘burst’, fesad ~ fisid ‘rotten’, gesam ~ gisim ‘divide’, geSad ~
gufud ‘stay’, regad ~ rugud ‘sleep’, zerag ~ zurug ‘go quickly for a mission’, sekat ~ sukut ‘became
silent’, sekan ~ sukun ‘live’, sebah ~ subuh ‘be in a certain state in the morning’, ferah ~ furuh ‘be
happy’.
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verb series | sound double hollow | defective
MPs Ceraf karr jaab gree
‘know’ ‘pull’ ‘bring’ | ‘read’
1SG ni-Srif n-kurr n-jiib na-gra
1PL ni-Sirf-u | n-kurr-u n-jiib-u | na-gr-u
2SG.M ti-qrif t-kurr t-jiib ta-gra
2SG.F ti-qirf-1 | t-kurr-i t-jitb-i | ta-gr-i
2PL.M ti-Cirf-u | t-kurr-u t-jiilb-u | ta-gr-u
2PL.F ti-Sirf-in | t-kurr-in t-jiib-in | ta-gr-in
3SG.M yi-Qrif y-kurr y-jiib ya-gra
3SG.F ti-qrif t-kurr t-jiib ta-gra
3PL.M yi-€irf-u | y-kurr-u y-jiib-u | ya-gr-u
3PL.F yi-€irf-in | y-kurr-in y-jiib-in | ya-gr-in
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Table 3.5 An example of the imperfective paradigm of M1 sound, double, hollow and

defective verbs.

verb series | sound | double hollow | defective
MPs Ceraf karr jaab gree
‘know’ | ‘pull’ ‘bring’ | ‘read’
2SG.M i-qrif kurr jiib a-gra
2SG.F i-Cirf-i | kurr-i jiib-i | a-gr-i
2PL.M i-¢irf-u | kurr-u jiib-u | a-gr-u
2PL.F i-Cirf-in | kurr-in jiib-in | a-gr-in

Table 3.6 An example of the imperative paradigm of M1 sound, double, hollow and

defective verbs.

verb series | sound double hollow | defective
MPs Ceraf karr jaab gree
‘know’ | ‘pull’ ‘bring’ | ‘read’
1SG Ceraf-t | karree-t jib-t gree-t
1PL Ceraf-na | karree-na | jib-na | gree-na
2SG.M Ceraf-t | karree-t jib-t gree-t
2SG.F Ceraf-ti | karree-ti jib-ti | gree-ti
2PL.M Ceraf-tu | karree-tu jib-tu | gree-tu
2PL.F Ceraf-tin | karree-tin | jib-tin | gree-tin
3SG.M Ceraf karr jaab gree
3SG.F Curuf-it | karr-it jaab-it | gr-it
3PL.M Curuf-u | karr-u jaab-u | gr-u
3PL.F Curuf-in | karr-in jaab-in | gr-in

Table 3.7 An example of the perfective paradigm of M1 sound, double, hollow and

defective verbs.
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MPs dakkir ‘remember’ bakka ‘upset’*®

Imperf Imper Perf Imperf Imper Perf
1SG n-dakkir dakkir-t n-bakki bakkee-t
1PL n-dakkr-u dakkir-na | n-bakk-u bakkee-na

2SG.M | t-dakkir dakkir dakkir-t t-bakki bakki bakkee-t
2SG.F | t-dakkr-i dakkr-i dakkir-ti t-bakk-i bakk-i bakkee-ti
2PL.M | t-dakkr-u dakkr-u | dakkir-tu | t-bakk-u bakk-u | bakkee-tu
2PL.F | t-dakkr-in | dakkr-in | dakkir-tin | t-bakk-in | bakk-in | bakkee-tin

3SG.M | y-dakkir dakkir y-bakki bakka
3SG.F | t-dakkir dakkr-it t-bakki bakk-it
3PL.M | y-dakkr-u dakkr-u y-bakk-u bakk-u
3PL.F | y-dakkr-in dakkr-in y-bakk-in bakk-in

Table 3.8 The inflectional paradigm of M2 sound series dakkir ‘remember/remind’
and defective series bakka “upset’.

Starting with the M1 and M2 sound series, the perfective paradigms show that inflected
forms of M1 show stem ablaut but this does not seem to be the characteristic of the
same series in M2 (Table 3.7 and Table 3.8). In fact, many of the derived measures
particularly of the sound and double series show (virtually) no stem ablaut in the
perfective sub-paradigm, so that the vowels of the imperfective and perfective tend to
be the same. However, the non-M1 defective series verbs show final vowel change
based on ablaut and the monophthong -ee suffix (Table 3.8).

In the imperative, all verbs share the same base/stem with the second person
form of verbs inflected for imperfective.!* Imperative forms can be divided into two
groups. One group is distinguished by the presence of the FV, possibly preceded by a
glottal stop, while the second group has no FV. The first group includes M1 sound and
defective verbs while the other measures/series (excluding M7 and M8) belong to the

second group (Table 3.8).

10 The verb bakka can also mean ‘make sb. cry’.
UThere are two exceptions, klee ‘eat’ and xdee ‘take’, both of which have suppletive forms kuul and
xuud respectively.
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MPs Imperf | Imper
Group 1 | rekab ‘ride’
2SG.M | t-a-rkub a-rkub
2SG.F | t-a-rukb-i | a-rukb-i
2PL.M | t-a-rukb-u | a-rukb-u
2PL.F | t-a-rukb-in | a-rukb-in
Group 2 | saam ‘fast’
2SG.M | t-siim siim
2SG.F | t-siim-i siim-i
2PL.M | t-siim-u siim-u
2PL.F t-siim-in siim-in

Table 3.9 Two types of imperative formation

We now turn to the phonological properties of the TLA verb system and the

role of phonology in verb complexity.

3.1.3 Verb phonological properties

LA has twenty-eight consonants distinguished by place and manner of articulation
(Table 3.10). Generally, the phonemes that exist in SA can also be found in TLA,
though with some differences. Thus, TLA shares with SA the bilabial /b/, dental
alveolar /d, d%, t, t° / and velar /k, g/ plosives, but although the uvular /q/ and glottal /?/
plosives are found in the dialect, they tend to be omitted or replaced. The glottal stop
may occur word-initially as in 7Zamm ‘lead prayer’ Pamar ‘command’, but it is not very
common in word-medial or word-final positions, occurring only in lexical borrowings
from SA (Abumdas, 1985). Harrama (1993) adds that, in most cases, this sound tends
to be dropped or substituted by a glide or a vocalic sound (e.g. se”al ‘he asked’ cf. ya-
s7il *he asks’, ya-sa?l-u ‘they ask’, suPal ‘a question’).*? In addition, the SA uvular /q/,

and interdental fricatives /0/ and /0/ are realized as velars /g/, /t/ and /d/ respectively in

12 The verb se?al ‘ask’ is a M1 verb which is used frequently in the dialect. However, it tends to be
replaced with the verb nesad ‘ask, query’ especially among the older generation who can produce the
glottal stop in the perfective sub-paradigm of the verb se?a/, but delete it and possibly replace it with a
(long) vowel ya-saal-u or a glide ya-syal-u ‘they ask’ in the imperfective form.
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TLA. However, the sound /g/ can be found in borrowed words from SA such as
/g/anuun ‘law’, /g/adiiya ‘case’, ste/g/aal ‘he resigned’. Among the fricative sounds,
TLA can also have the voiced labiodental /v/ which is only used in loan words including
Ivlideo, /v/illa and /v/isa. The plain /I/ can have an emphatic allophone [If] in some
Classical Arabic words such as A[l]ah ‘God’ (cf. bi/ll/ah-i ‘by my God’ in which the
plain /l/ is used when preceded by /i/) or when adjacent to an emphatic consonant (e.g.
in the M2 defective verb /s¥/alla ‘he prayed’ cf. /s/alla ‘basket”). TLA also has the glides
[/ and /w/ which can occur only word-initially (/w/egaf ‘he stood up’, /j/ebas ‘it dried
up’, /w/fee ‘he became conscious’, /w/alla ‘he returned’) and word-medially (e.g.
I/w/ee ‘he twisted sth.’, la/w:/in ‘he coloured sth.’, ba/jj/in ‘he clarified sth.”). In
addition, TLA has the consonantal features of emphasis (pharyngealization). The

primary emphatic consonants include ¢, s, and d.

Place of articulation | Manner of articulation
Plosives Fricatives Nasals | Liquids | Glides
Bilabial b m
Labio-dental Y, f
Dental-alveolar t d t@ d
Alveolar Z 2 s s'|n I r
Post-alveolar 3 J
Palatal
Velar k g j
Uvular q % X w
Pharyngeal ¢ h
Glottal ?
Laryngeal h
Table 3.10 TLA consonants
3.1.3.1 TLA vowels

Generally, there seems to be considerable disagreement between researchers of LA on
the exact number of vowels in different LA varieties. The reason for this might be that

phonemes have been confused with allophones especially in the presence of an
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emphatic sound. In addition, a short vowel in an unstressed syllable can vary in quality.
The number of vowels that has been suggested ranges from 15 vowels (Griffini, 1913)
(cited in Abumdas, 1985, p.41) to only eight vowels (Ahmed, 2008).

The vocalic system of verbs is based on the three vowels /a/, /i/ and /u/. Each
of these vowels can be phonemically short or long. The high front short /i/ and long /ii/
can be found in words such as bint “girl’, ¢iid ‘Eid’, midd! ‘pass sth.” and ziid ‘add!’.
Examples of the high back vowels /u/ and /uu/ include Auz! ‘put down!’, huut ‘fish’
and nuud ‘wake up!’. Finally, the low vowels /a/ and /aa/ are seen in the words gasim
‘luck’ vs. gaasim ‘having shared/divided’. In addition, TLA has long mid vowels /ee/
and /oo/, as in seef ‘sword’, zeet ‘oil” and xoof ‘fear’, yoom ‘day’ respectively. Long
mid vowels form the final stem vowel of all defective verbs in M1 in the perfective,
though they are subject to morphological conditioning (84.3.1 and §4.5.4). Diphthongs
can also be found in a few words such as naw ‘hot’, hay ‘alive’ and jaw ‘weather’.
Other vowels that can be found in TLA include the short mid front vowel /e/ and the
schwa, both of which occur in unstressed syllables: resam ‘he drew’ vs rasim ‘drawing’
and gelab ‘he turned over’ vs gilib-it ‘she turned over’ vs galib ‘turning over’. The
following section will introduce a brief discussion of TLA syllable structure with

particular reference to the verb domain.

132 Syllable structure and phonological processes in TLA

Generally, in LA varieties (Abumdas, 1985; Al-Ageli, 1995) including TLA (Elramli,
2012), syllables consist of an onset followed by a (short or long) vowel and an optional
coda. Therefore, the CV(X) sequence can be considered as the basic TLA syllable
structure template. A syllable can have a simple or complex onset or coda. These

consonant clusters can occur in different positions including across an affix boundary
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(e.g. ()nbii¢ I sell’ or within a word (e.g. kamml-u ‘finish. MPL!’). In word-final
position, the consonant cluster is broken up by the epenthetic vowel /i/ (e.g. gul(i)t ‘I

said’). The inventory of possible syllables in TLA includes the following:

Syllable | Pattern | Gloss

CcVv ke.tab | he wrote
CvVv ree he saw
CVvC jin jinn

CVCC | radd he returned
CCVV | lgee he found
CVVC | gaal he said

CCV xab.bru | they informed
CCVC | sbih beads

Table 3.11 syllable types in TLA

his table shows examples of the different syllable types in monosyllabic or polysyllabic
word forms. The CVC and CVV syllable types can occur in monosyllable or
polysyllabic forms: jee ‘he came’ and naa.da ‘he called’. By contrast, the syllable type
CV is not found in monosyllabic forms, possibly due to the requirement that a word
should be a ‘quantitative (moraic) foot’ (Watson, 2002, p.129). In addition, TLA
employs a number of syllable repair strategies including the phonological processes of
syncope, vowel lengthening and epenthesis.

Syncope is a phonological process that affects high vowels when they occur
unstressed in open syllables as can be seen in the following examples of M2 sound
series:

(1)
a. kammil+u — kamml-u ‘they.M finished’
b. lawwin +in — lawwn-in ‘they.F coloured’
Epenthesis involves the optional insertion of the vowel /i/ between consonants

in a two/three-consonant cluster as in the following examples of M1 verbs:
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(2)
a.ketab+t — ketab(i)t ‘Iwrote’ cf. ketab-t-a ‘I wrote it’
b.gul+t — qul(it ‘I said’ cf. gul-t-(i)-1-ha ‘I said to you’
c. lgee — I(i)gee  ‘he found’ cf. ma-lgaa-s§ ‘he did not found’

The epenthetic vowel is dropped when a vowel-initial suffix is added to the word (2.a).
In contrast, the addition of a consonant-initial suffix seems to trigger vowel insertion
to the right of a CCC sequence (2.b) (gul[tlh]a ‘I said to you’). The three-consonantal
sequence includes the 1SG perfective suffix /-t/, the indirect object marker /-I-/ and the
first consonant of the 3SGF object marker /-ha/. In 2.c, the epenthetic vowel /i/ is
dropped when the negation particle ma- is attached, resulting in the resyllabification of
the consonant cluster Ig with /I/ as a coda and /g/ as an onset.

VVowel Lengthening is another syllable repair strategy that is usually triggered
by an inflectional process (i.e. suffixation). For example, vowels that occur in verb-
final position undergo lengthening when an object suffix is attached to the verb as in

(©OF

©)
a. bana + ha — bana(a)-ha ‘he built it (SGF.)’
b.I(i)ga+ kum — Iga(a)-kum ‘he found you’
c.y(hbi+ha  — y(i)bi(i)-ha ‘he wants it (SGF.)’
d. xalla + na — xalla(a)-na ‘he left us’

TLA exhibits a form of vowel assimilation as shown by the following examples of M1

sound series:

(4)
a.tvV+ ftah — ta-ftah ‘she opens’
b.yV +tlaf — vya-tlal ‘he appears’
c.nV+frah — na-frah ‘I become happy’
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In these examples, the FV assimilates with the stem vowel of the 3SGM imperfective
form. However, there are many other cases in which these vowels show no assimilation
(e.g. ya-rkub ‘he rides’ and yu-gsil ‘he washes’). By contrast, these vowels in the
imperfective forms with a vowel-initial suffix display a different pattern of vowel
assimilation. The FV and stem vowel undergoes assimilation only if the FV is high
(e.g. yu-rugd-in ‘they.F sleeps’, yi-righ-in ‘they.F peeked’ cf. ya-rukb-in ‘they ride’,
ya-libs-in ‘they.F wear’) (§4.1).

Another phonological process found in this dialect is the process of regressive
or progressive consonant assimilation. An example of regressive assimilation is voicing
assimilation in which the consonant of the imperfective subject prefix t- assimilates to
the first consonant of the verb after the elision of the vowel /i/ (Elramli, 2012).
Examples include the following:

()
a.td > dd t+diss —  tdiss — ddiss ‘you.M hid sth.’
b.tz—dz t+zelbah — tzalbah — dzalbah ‘you.M fool sb.’
c.tfj—dj t+jamma¢ — tjamma¢ — djammaS ‘you.M collect’
The examples show that the t- imperfective prefix becomes voiced when it precedes a
voiced sound. Similarly, the prefix t of the perfect verb M5 and M6 can undergo total
assimilation with the initial consonant of the verb as in (6):
(6)
ssallif ‘he borrowed’
ddaar-u  ‘they hit each other’

zzawwij  ‘he got married’
SSaawr-U  ‘they consulted each other’

a.ts —ss tsallif
b.td — dd tdaarab-u
c.tz—zz tzawwij
d.t§ —> 8§ tSaawir-u

UL

Another process of assimilation is devoicing. This process affects the consonant
d when it occurs in the final-position of a verb that has the subject suffix —t, —tu or —ti

asin (7):
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(7)
dt —»tt maddid+t — maddit-t ‘I extended’
Clearly, the verb domain can be subject to a number of phonological processes which
can interact with morphological factors, contributing to the morphological complexity

of verb stems (84.5 ). The next section will consider the stress assignment in the dialect.

d.33 Stress Pattern in TLA

It is generally claimed that most LA dialects are predictable quantity-based systems
(Elfitoury, 1976; Harrama, 1993; Abumdas, 1985). Stress assignment depends on the
syllable weight and position. Arabic has three weights of syllable: light, heavy, and
superheavy. ‘Light syllables are always open, heavy syllables are open or closed, and
superheavy syllables are closed or doubly closed’ (Watson, 2011, p.2). Stress falls on
one of the last three or four syllables following the assumed syllable-weight rules
whereby a finally heavy syllable (CVV(C) or CVVC;Ci*®) systematically attracts stress
(e.g. maf.hium ‘understood’, wid.ydan ‘valleys’, dir.tuu(h) ‘you.PL. did it’, juwdab
‘answer’, (i)trudd ‘she returns’). When the final syllable is not superheavy, the stress
is assigned to a heavy penultimate syllable (CVV or CVC) (e.g. daa.rit ‘she did’,
kal.lim ‘he called’, le.fdb.na ‘we played’, mas.na¢ ‘factory’, (i)k.taa.bi ‘my book’,
ketabtu ‘you.PL wrote’, fihimzzuha ‘they understood her’).* In the absence of either a
final superheavy or a heavy penult, TLA stresses the antepenult which can be either
short or long (e.g. du.ru.bit she hit’, ma.zir.¢a ‘farm’, madirsa ‘school’). Nevertheless,
in some cases, the stress assignment in TLA deviates from the assumed quantity-based

predictability. For instance, the rhythmic grouping of the light syllables in feham ‘he

13 Geminate consonants
14 The CVC syllable type word-finally is considered to be a light syllable, since the word-final consonant
is ‘extrametrical’; hence, CVC it is not considered by the stress assignment rules (McCarthy, 1979).
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understood’ and naxdl ‘palm-trees’ seems to be weak-strong (iambs). By contrast, the
light syllables in forms such as fihimit ‘she understood’, fihimu ‘they.M understood’,
inkusurit, ‘it.F broke’ and fdhim ‘understanding’, are possibly grouped into strong-
weak pairs (trochees) since the stress is on the antepenult. In other words, TLA shows
opaque stress assignment in some morphologically complex forms by stressing a light
antepenultimate syllable instead of a heavy penultimate one (yi.kit.bu ‘they.M write”).
The opacity of the stress is also apparent in forms such ge.badl.na ‘he accepted us’ (cf.
ga.bil.na ‘before us’) and Ki.ti.bit ‘she wrote’ (cf. ke.td.bit, ‘I/you wrote’). The reason
for the opacity is that the epenthetic vowels may not be visible for stress assignment in
some Arabic dialects (Watson, 2011). In TLA, the assignment of stress in the lexicon
IS prior to syncope and/or epenthesis. This accounts for the stress placement in ke.ta.bit,
‘I/'you wrote’ derived from underlying /ketab-t/ and yi.kit.bu ‘they.M write’ in which
the second stem vowel undergoes elision (yikt(V)bu).t®

Understanding the stress pattern in verb forms is also essential for the current
stem-based account, particularly for M1 sound verbs. Generally, the stress placement
in the verb paradigm follows the pattern presented above. For instance, in the M1 sound
1/2 and 3SGM perfective forms, the stress is on the final syllable while the 3SGF/PL
forms have the stress on the initial syllable. By contrast, all the imperfective and
imperative forms of this verb series have an initial-stress placement (e.g. ge.rdg ‘he
drowned’, gi.ri.git ‘she drowned’, ydg.rug ‘he drowns’, yd.gur.gin ‘they.F drowned’).

Likewise, in M1 hollow verbs, the initial stem syllable is stressed in all the
inflectional forms of both imperfective and perfective sub-paradigms (e.g. (i)y.guul,

‘he says’, gdal ‘he said’ and gul.na ‘we said’). In the perfective forms of M1 defective

15 For further details on the reader is referred to the relative ordering of stress, syncope and epenthesis
(Brame,1974).
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verbs, the monophthong or the inflectional marker vowel carries the stress, but the
imperfective and imperative forms have the stress on the FV (e.g. n(i).sée ‘he forgot’,
n(i).sit ‘she forgot’ cf. yan.sa ‘he forgets’, ydn.sin ‘they.F’). Finally, in M1 double
verbs, the stress is on the penultimate syllable in the 1/2 person forms and on the first
syllable in the 3SGF/PL forms in the perfective (e.g. far.rée.na ‘we fled’, far.rit ‘she
fled’). By contrast, in the imperfective forms the stress is invariably assigned to the
first syllable (i.e. stem vowel) (e.g. (i)y.firr ‘he flees’ (i)y.fir.ru ‘they.M flee’).

In many non-M1 verbs, the stress is on the first stem vowel (e.g. M2 ¢dl.lim ‘he
taught’, nda.da ‘he called’, t(e).{dl.lim ‘he learned’, stan.jid ‘he pled’). By contrast, M7
and M8 sound series seem to have the same stress placement as that of M1 counterparts.
Likewise, in the imperfective forms, the stress is assigned to the first (prefix) vowel
(e.g. M1 ke.sar ‘he broke’ cf. M7 in.ke.sar ‘it was broken’ and yun.ku.sur ‘it will be
broken’, M1 ku.su.rit ‘she broke’ cf. M7 in.ki.su.rit ‘it.F was broken’ and tun.ku.sur
‘it.F will be broken’). In M2 defective series, such as in the verb bakka ‘he upset sb.’,
the stress in the perfective forms is on the initial syllable in all 3" person forms while
1/2 person forms have the stress on the monophthong -ee- (e.g. bak.kit ‘she upset sb.’
cf. bak.kée.na ‘we upset sb.”). The relationship between the stress and the stem-
alternation in verb paradigms will be further considered in (84.5.2).

In the following section, we will introduce some of the previous studies on LA
verb morphology, most of which are morpheme based, comparing these approaches

with the current account.

3.2 Previous work on LA verb morphology

Previous analyses of LA verb morphology using different frameworks provide a useful

source of comparison for the account | present in Chapters 4 and 5. Descriptions exist
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for ELA (Owens, 1984), JLA (Harrama, 1993) and Tripoli LA (Elfitoury, 1976). There
are a good number of studies which focus on the phonological system of different LA
varieties. One of the pioneering works mostly describing the variety used in Eastern
Libya was done by Panetta (1943) (L’Arabo Parlato in Bengasi), who provided a
description of the dialect as a set of guide texts to be used by Italians living in the
country at that time. A more comprehensive study of the same LA variety was done by
Mitchell (1952) who provided a more theoretically informed and accurate description
of the phonological system, which inspired many other studies of the dialect. One of
the most significant works is Owens (1984) book ‘A short reference grammar on
Eastern Libyan Arabic’ which provides a detailed account of the phonology,
morphology and syntax of this LA variety.

The majority of the work on LA is the product of PhD studies by native speakers
of different LA varieties, describing their phonological and morphological structure.
Elfitoury (1976) provides ‘a descriptive grammar of Libyan Arabic’, focusing mainly
on Tripoli LA. The phonology and phonetics of this dialect have been the focus of work
by Abumdas (1985) on Zliten LA (ZLA), Al-Ageli (1995) on Tripoli LA, Elramli
(2012) and Maiteg (2013) on TLA. The objective of Abumdas’ thesis was to present a
general overview of the phonological system. He provides comprehensive discussion
of the consonantal and vocalic systems, syllable structure and the stress pattern along
with a number of phonological processes. Elramli’s OT account investigates
assimilation processes such as the regressive assimilation of the definite article /I/ and
the M5 and M6 derivational prefix /t/ both of which are subject to blocking or triggering
effects of the OCP. Maiteg’s (2013) Ph.D. thesis is a phonetic study of the secondary
co-articulation effects of pharyngealisation. Al-Ageli’s work is also constraint-based,

focusing mainly on syllable structure and stress assignment in Tripoli LA. Work
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devoted to LA morphology has been presented in Harrama’s (1993) thesis on ‘Libyan
Arabic morphology: al-Jabal dialect’. He makes use of SPE-type rules to account for
the morphological structure of verbs, nouns and adjectives. Unlike the majority of these
studies, the present study is a synchronic surface stem-based account which emphasizes

the role of morphology by itself in verb inflectional paradigms of TLA.

2.1 Owens’ (1984) analysis

Perhaps one of the most influential studies of LA was done by Owens (1984) who gave
a detailed description and a synchronic analysis of ELA, an urban dialect spoken in
Benghazi. Owens’ study introduces the basic grammatical structure of this variety ‘for
comparative purposes’ (p.1). ELA is particularly interesting because it has a number of
shared features with both the Western North African and Eastern Arabic dialects,
providing an important link in the Arabic dialect continuum. For example, ELA is
characterized by the lack of medial position diphthongs and imala, that is, the raising
of a short /a/ or long /aa/ vowel in the context of /i/. This results in a long front mid
monophthong, /ee/. Both characteristics are phonological features preserved by rural
dialects (Owens, 2006, p.2). ELA diphthongs become monophthongs, but not after the
guttural sounds h, / and ¢ (e.g. mawz ‘banana’> moz) and imala is fully reduced in the
urban dialect (nirien ‘fires’ (rural) > niran).

In his Chapter 7, Owens (1984) provides a detailed description of the verb
morphology in ELA using the root-and-pattern approach. The section on the
morphology of ELA is perhaps the most detailed part of the book. Ultimately, Owens’
account of the morphology uses the different syllable structures of inflectional forms
within the same verb series and across the different ones as the basic framework for
categorizing verbs. The basis of his account is syllabification and epenthesis. He argues

that there are two vowel classes in the system, including V (non-elidable vowels) and
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v (elidable high vowels). Each category has a different distribution. Owens (1984,
pp.20-21) argues that the distribution of the v category is governed by syllable structure

and he postulates the syllable structure rule (SSR) in (8). Examples are provided in

Table 3.12.
(8)
SSR1 CCH#
SSR2 a V:
b. (CCV C, ) C3_C4sGCs
C. C
d. #
SSR3 # CC
SSRB #5(CC C) C#
C
before SSR after SSR gloss
SSR1 Sift# = Sif(i)t ‘I saw’ (cf. TLA Sufit)
SSR2.a. kaaitzbslsksan kaat; (i) bs (i) laksan ‘he has written for you’

SSR2.b. mintilsgb3I4h5um
SSR2.c. gaslsgmshksam
SSR2.d. #1t2m3$4k5i

mintisSy(i) bs (i) lshsum | ‘related to them by marriage’
gasiS2 (i)ms(i) lsksam | ‘he divided for you’
t2(i)ms(i)saKsi ‘you grabbed’

SSR3  #dbuus | = #(i)dbuug ‘loads’
Table 3.12 Examples of the v class insertion after C, (Owens, 1984, pp.20-21).

These rules summarize the phonological contexts in which the v category is inserted.
According to SSR1 and SSR3, given a series of three members CC# or #CC the vowel
is inserted after C starting from the right (Table 3.12).2® The second phonological
context for the vowel insertion according to SSR2 is after C,. The rules provide the
distribution of the v category in a sequence of five consonants. In this case, there are

two instance of epenthetic vowels. The first vowel occurs between the second and third

16 The # represents a pause which is also included as part of the phonological context for the SSR.
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consonants (Cz_CsC4Cs) while the second vowel is inserted between the third and
fourth members of the sequence (C2_Csz_C4Cs) (Table 3.12). The application of the v
insertion in this context has to begin from the left in the identified sequence since
proceeding from the right derives incorrect forms. It is also worth noting that the first
part of SSR2 is optional and covers four contexts which include V:, CCV, C and # all
followed by C> (8). In these four optional parts V:C,, (SSR2.a) CC» (SSR2.c) and #C»
(SSR2.d) are equivalent contexts added to account for different words not necessarily
of the same category. However, the CCVC; structure in SSR2.b is specifically chosen
to handle vowel insertion in active participle forms of M7 (Table 3.12) or M8 in ELA.
In addition, given that the first part of SSR2 is optional, the second part (Cs_C4Cs) can

also account for the vowel insertion in context of a three-consonant sequence (9.c):

(9)
a. yik[th#] yiktib# ‘he writes’
b. yi[ktb]u yikitbu ‘they write’

c. kitab[tlklam  kitabtilkam ‘T wrote for you’ (ketabtilkum TLA)
d. [#db]Juus #idbuus ‘loads’

In (9), where there is a sequence of three consonants (tb#, ktb, tlk and #db), the high
vowel of the v class is inserted between the first two consonants of a three-member
sequence, which in (9) are represented by tb (SSR1) kt (SSR2.d), tl (SSR2.c) and #d
(SSR3), starting from right to left. It is worth noting that the deletion of the first stem
vowel in yi[ktib] is the result of the phonological restriction whereby, in an open
syllable (CV), a short high vowel undergoes elision because of the ban on a sequence
of two short open syllables CVCV (Owens, 1984, p.12). Clearly, the context of

insertion in a sequence of three member has to be handled by SSR1 SSR2 and SSR3.
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These SSR rules fail to produce the correct syllabification for a set of M1 sound
verbs such as ism{it ‘I heard’ which the given SSR would syllabify as *sim(it.
Therefore, Owens (1984, p.21) also postulates the SSRB that has a special boundary
marker #° marking a specific class of forms including: ismi¢it ‘I heard’, isribna ‘we
drank’ and ilbis ‘he dressed’.!” The context for the insertion according to SSRB is

shown in the following table.

Verb form | SSR
#° smSt#
#° smiCit# | by SSR B
#° ismiSit | by B, non-optional part

Table 3.13 The application of the SSRB to the form ELA ismi{it ‘she heard’.

Table 3.13 shows the application of the SSRB to classes of perfective sound verbs.
Although these v vowel category rules may account for some cases of high vowel /i/
alternation (deletion and insertion), they appear to have become somewhat unwieldy
as there are a number of exceptions where the insertion of the v class vowel is not
applied in the expected environment. For instance, there is no vowel insertion into a
CiCi-sequence. However, an epenthetic vowel is introduced when the first C; is either
the future maker b- or an inflectional prefix (Owens, 1984, p.22):
(10)

b(i)baat ‘he will stay over’

t(i)ttaka ‘she leans over’

t(i)tmanna ‘she wishes’

b(i)ban ‘he will appear’

n(i)ntisa ‘I will be forgotten’

Similarly, vowel insertion does not apply before the negation and interrogative particle

§ (e.g. ma-dirits ‘I did not do’) and some quadriliteral verbs show a CCC-sequence

17 Cf. TLA forms sema$-t, Serab-na and lebas respectively.
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where the insertion of the v class vowel does not apply (e.g. itarj(i)m ‘he translates’ but
itarjm-a ‘he translates it’ cf. TLA itarijm-a). In addition, there is no v insertion in the
sequence VC1CC where Ciisw ory (e.g. hawsna ‘our house’) or in connected speech
where the phonological context of v class is followed by a vowel-initial form (e.qg. sifit
vs. siftil-bint ‘I saw the girl’) (Owens, 1984, pp.22-23).

Assuming that # is part of the phonological context, behaving just as a
consonant does not seem to provide a plausible account of the v-class distribution. The
attested inflectional forms can be accounted for just by assuming that ELA is a ‘coda’
language (that is, with right-to-left syllabification). For instance, in the #CCV form
#id.buus, the syllabification algorithm gives us #C.CV, as in #d.buus. The initial
consonant, therefore, has to be treated as the coda of the first syllable resulting in
idbuus.

Having established the framework based on syllabification and syllable structure
rules, Owens introduces the verb morphology of ELA based on one simple verb and
seven derived ones. Interestingly, this account of verb measures and inflectional
paradigms is very similar to a word-based account. He classifies verbs into classes and
sub-classes based on the syllable structure of a selected set of inflectional forms. Thus,
he distinguishes two verb forms: a completive form (perfective) with a past meaning
and an incompletive form that describes an uncompleted (imperfective) action or a state
the meaning of which is usually habitual or generic. He describes each of these forms
as a ‘morphological verb’ (1984, p.104) to distinguish them from the active participle.
In addition, these forms can be further distinguished by affixation that refers to subject

markers realizing person, number and sometimes gender (84.1 ):
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Completive Incompletive
SG PL SG PL
1 Kitab-it kitab-na | ni-ktib  ni-kith-u
2 M | kitab-it kitab-tu | ti-ktib  ti-Kitb-u
F | kitab-ti Kitab-tan | ti-kitb-i ti-kitb-an
3M | kitab  iktib-o | yi-ktib yi-Kitb-u
F iktib-at iktib-an | ti-ktib  yi-kith-an
Table 3.14 ELA verb paradigm of kitab ‘to write’ (Owens, 1984, p.104).

The completive forms have the subject markers as suffixes whereas the subject marker
in the incompletive verbs is realized as a prefix. Furthermore, in both forms, number
appears always as a suffix that sometimes cumulates gender, as seen in Table 3.14.
Owens (1984) claims that the vowel alternation in each cell can be phonologically
determined (§3.2.1).1

Similar to the traditional analysis of Arabic verb measures, Owens (1984)
classifies verbs into basic M1 and derived measures from the basic verb form by
affixing a consonant, a vowel or both. However, unlike the traditional root and pattern
approach, Owens’ classification of the basic verbs (M1) groups them under six main
categories (similar to the notion of ICs) based on the number of root radicals in addition
to the syllable structure of inflectional forms within the same verb paradigm. In these
six categories, he includes the sound, hollow, double verb series, vowel-initial
(assimilated verbs) or final verbs (defective series verb), single consonantal root verbs,
and the imperative form.°

The sound verb series of the basic verb form (M1) is usually described as a
three-consonantal root verb with different vowel qualities, particularly when inflected

for imperfective. However, Owens (1984, p.109) argues that, in ELA, this first category

18 1t is worth noting that the n- prefix of the first person singular and the -u suffix of the first person
plural of the imperfective verb are characteristic of North African dialects (Versteegh, 2014).

19 Confusingly, it seems that Owens (1984) views the imperative form as a separate verb class rather
than as part of the inflectional paradigm.
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can be further categorized based on the syllable structure of the 3SGM and 3SGF
completive (perfective) forms and the 3SGM and 3PLM in the incompletive
(imperfective). Hence, the ELA sound verb series is divided into five syllable-structure
verb classes, consisting of three completive forms and two incompletive forms as

illustrated in the following examples:

(11)
a. Completive classes
1. CVCVC kitab ‘he wrote”  iktibat ‘she wrote’
2.CCVC ilbis ‘he dressed’ ilbisat ‘she dressed’
3.CCC 18rib ‘he drank’”  Sirbat ‘she drank’
b. Incompletive classes
4.CCC yi-ktib  ‘he writes”  yi-kitbu ‘they write’
5.VCCVC vya-Srab ‘hedrinks’ Yya-Srubaw ‘they drink’

Class 1 has the syllable structure CVCVC, which is historically derived from the form
CaCaCa. The affixation of a vowel-initial suffix to this form creates the forbidden
sequence of two open syllables (Owens, 1984, p.109):
(12)
Kitabat a. iktibat ‘she wrote’

vCCVCVC

b. kitbit

CvCCVC
The first vowel in the form kitabat (CV.CV.CVC) is in an open syllable and it
undergoes elision. The result of this process is the word-initial cluster kt (i.e. ktibat).
Therefore, in Owens’ account, an epenthetic high vowel /i/ is inserted word-initially to
give iktibat.?° By contrast, the incompletive forms of this class can belong to either

Class 4 or Class 5 (11.b). The one and only form found in Class 2 is ilbis ‘he dressed’

~ ilbis-at ‘she dressed” which also belongs to Class 3 since the 3SGF form has the

20 Note that the insertion rule SSRB does not apply in TLA cf. kitib-it.
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(CVCCVC) syllable structure (e.g. libsat ‘she wore’) that is subject to SSRB (Table
3.13). The incompletive form of all Class 3 verbs belongs to Class 5 (VCCVC).?! Given
the syllable structure of each verb class in both completive and incompletive forms,
Owens (1984, p.109) concludes that sound verbs can belong to three main

conjugations:

Conjugation | Completive Incompletive examples

1 vCCvC (<CCC) | VCCVC i8rib ‘to drink’

2 CVCVC VCCVC dibah ‘to slaughter’
3 CvCVvC v-CCvC (<CCC) | kitab ‘to write’

Table 3.15 The three conjugations of sound verbs in ELA (Owens, 1984, p.109).

The M1 weak verbs are also classified into classes and sub-classes. According to
Owens (1984), ELA weak verbs consist of verbs with a one or two consonant root. The
two-consonant root verbs can be further divided into three classes: long vowel-initial
incompletive forms (Class A) (Table 3.16), forms with long medial vowel (Class B)
(hollow series), and finally, forms ending in a vowel (Class C) (defective series). Each
class can be further subdivided. For instance, Class A consists of a limited number of

verbs, but Owens subdivides the class into two subgroups:

Group | Completive | Incompletive | examples
1 CVCVvV VVCC xada ‘take’, kila ‘eat’
2 VVCVC VV CVC aamar ‘order’

Table 3.16 Class A of weak verbs in ELA (Owens, 1984, p.112).

2L |t seems that Owens (1984) treats the initial vowel as part of the stem (e.g. gital ~ y-ugtil “to kill’)

(84.1.1).
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Completive Incompletive
SG PL SG PL

1 Kileet | kileena | naakil | naakilu

3M | kila | kilo yaakil | yaaklu

Imperative
2 M | kul kulu
F | kuli kulan

Table 3.17 The paradigm of the verb kila ‘eat’ in ELA (Owens, 1984, p.112).

The verb kilee ‘eat’ is classified as an irregular verb because of the stem pattern in the
imperative forms, which shows a suppletive stem instead of the default stem (85.2.1).
By contrast, group two verbs have an initial glottal stop (M4 of CA) which, in TLA,
can only be found with a few verbs borrowed from CA and follows CA verb inflectional
paradigm.

Class B includes the hollow verbs that show ablaut. The 3SGM form of each
class always has a long low vowel aa whereas the 1/2 person forms have either i or u
as the stem vowel. Owens (1984) claims that the alternation between i and u vowels
can be phonologically determined since the forms with a high back vowel occur with
pharyngealized consonants stem initially and i elsewhere. The incompletive form can

have ii, uu, aa as the stem vowel (Table 3.18):

a. baan b. faat c.taah

‘appear’ | ‘pass by’ | ‘fall’
1SG n-baan n-fuut n-tiih
1PL n-baan-u | n-fuut-u | n-tiih-u
25G.M | t-baan t-fuut t-tiih
2SG.F | t-baan-i | t-fuut-i | t-tiih-i
2PL.M | t-baan-u | t-fuut-u | t-tiih-u
2PL.F | t-baan-in | t-fuut-in | t-tiih-in
3SG.M | y-baan y-fuut y-tiih
3SG.F | t-baan t-fuut y-tiih
3PL.M | y-baan-u | y-fuut-u | y-tiih-u
3PL.F | y-baan-in | y-fuut-in | y-tiih-in

Table 3.18 The incompletive sub-paradigm in ELA hollow verbs.
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However, it is not rare to find counter-examples where the phonological conditioning
environment is not met. The back vowel u can occur in a non-velar environment while
the front vowel i can appear next to pharyngealized consonants.??

For Class C, weak verbs (defective verbs), Owens (1984, p.114) establishes
three groups based on the quality of the final vowel in the completive and incompletive
forms. The first group has a final vowel i in the completive, but ends in the vowel a in
the incompletive (e.g. ilgiit ‘I met’, ilgi ‘he met’, yalga ‘he meets’). The second class
has the stem final vowel e in the completive and i in the incompletive (e.g. rumeet ‘I
threw’, ruma ‘he threw’ yirmi ‘he throws”). The third group has e as the final stem
vowel and a in the incompletive (bideet ‘I started’, bida ‘he stated’ yabda ‘starts’). In
addition, the verb final vowel may undergo lengthening before a consonant-initial
suffix. However, Owens does not provide any theoretical explanation for that, nor does
he rule out the possibility of a vowel shorting process.? For weak verbs, Owens also
identifies two verb categories which have only one consonantal root, these include the
i-completive verb (e.g. jiit ‘I came’, ja ‘he came’ and iji ‘he comes’ cf. TLA jee) and
the e-completive verb (reet ‘I saw’, ra ‘he saw’ and ira ‘he sees’ cf. TLA ree).?*

The final verb category of M1 is the double verb series. According to Owens
(1984), verbs with gemination do not have class variations, hence there is only one
form ending in a final geminate sequence. However, in TLA, two categories of this

verb class can be identified based on the verb vocalism, according to which the

22 E g. from TLA faat ~ fuut ‘pass’ maat ~ muut ‘die’ daar ~ duur ‘turn around’ daar ~ diir ‘do’, saar
~ siir ‘happen’, saar ~ siir ‘walk on track’, daa{ ~ dii{ ‘announce’, daa{ ~ dii{ ‘lose’, raah ~ fiih ‘fall’,
taab ~ riib ‘be cooked, accept’, faaf ~ fuuf ‘circumambulate Mecca’.

2 In TLA, the 3SGM form ends in the monophthong ee which might suggest that it is a case of vowel
shorting rather than lengthening since the MPs of this form are realized by Stump's (2001, p.53) Identity
Function Default.

24 The verbs haat! ‘give.IMPER’, haak! ‘take.IMPER’ and yibi ‘he wants’ also exist in TLA. The
paradigm of the first two verbs is defective, as these verbs only occur in the imperative. The last verb is
only found in the imperfective while the perfective sub-paradigm is filled by periphrasis kan yibi ‘he
wanted’. However, the perfective stem of this verb does occur in the negated form: ma-ba-§ ‘he did not
want’.



Chapter 3 Page |134

perfective forms have the low back vowel a while the imperfective can be either a high
front i or a high back u, (e.g. radd ~ rudd ‘to return’ rann ~ rinn ‘to ring’) (§4.3.3). 2

In contrast to his analysis of M1 verbs, Owens’ analysis of non-M1 verbs
basically highlights the available measures and their phonological shape, but without
proposing a sub-classification within any measure.

Clearly, Owens’ approach to ELA verb morphology and his detailed description
of the verb inflectional morphology based on the syllable structure of inflected words
is perhaps a move towards a word-based account, suggestive of a novel framework for
Arabic verb classification and possible ICs. One issue raised by Owens’ account is
overclassifying verbs based on different factors, leading to a slightly confusing
account. The ELA M1 verb is based on six verb categories in addition to their sub-
classes. The first class is sound verbs which are categorized as a three-consonantal root
class and further divided by the different types of syllable structure in selected forms
of the imperfective and perfective paradigms. On the other hand, the weak verb
classification is done based on the position of the stem vowel while each of the double
verbs and imperative verbs (verb with defective paradigms) are listed as separate
classes. The alternative stem-space account would handle the ELA verb system by stem
indexing, capturing the paradigmatic similarities and differences in a more economical
fashion.

The following section will present another study on verb morphology that
makes extensive use of phonological rules to account for the verb inflectional system

in another LA variety, even if the analysis does not hold for a number of verbs.

2 Further examples of the vocalic pattern in double verbs include: gamm ~gumm ‘cover up’, xatt ~ xutt
‘draw a line’, xaff ~xiff ‘weigh less’, raff ~ riff ‘blink’, haff ~hiff ‘move quickly’, gass ~ giss ‘brush’,
kass ~ kuss ‘snap at sb.” and xass ~ xuss ‘narrow’.
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322 Harrama’s (1993) analysis

Most studies of the verb morphology of LA dialects have been widely based on a
phonological account, arguing that any form internal alternations in different measures
can be explained by phonological rules, mainly assimilation. Harrama’s (1993) study
deals with the morphological structure of JLA. Although the focus of his work is the
morphological component of this dialect, he provides an extensive discussion of the
phonological system along with major phonological processes to account for the
derivation and inflection of triliteral and quadriliteral verbs. The verb paradigm is
presented under a root-based morphology in which the root of a verb is analysed as
consisting of consonants ‘interdigitated’ with vowel patterns representing MPs,
sometimes accompanied by affixes. Any verb form internal alternations are handled by
phonological rules/processes. This synchronic analysis uses diachronic referencing in
which CA is the underlying representation of JLA.

Similar to ELA and TLA, Harrama (1993) points out that JLA has eight verb
measures each of which has the 3SGM perfective form as the default base form. Some
measures can have different verb series, sound, hollow, double and/or defective. The
JLA inflectional paradigm is based on the perfective, imperfective and imperative in
which the verb form internal vocalic pattern is regarded as the realization of MPs. The
vocalic pattern is subject to various phonological processes. The most interesting
feature of this dialect is the ablaut change. The inflectional forms of M1 sound verbs
involve the optional raising of the stem vowel a to i or u in the 3SG.F/PL forms (Table
3.18). However, Harrama makes three important observations about the nature of this
vocalic pattern. First, the ablaut in these forms is optional. Second, it is conditioned by

the sociolinguistic factor of age and tends to be employed by older generations. Finally,
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Harrama hedges his phonological account for determining the vowel quality since for

any phonological rule for this ablaut, ‘exceptions do exist’ (1993, p.92) (Table 3.19)%:

MPs fatah talag
‘he opened’ ‘he let go’
1SG fatah-t talag-t
1PL fatah-na talag-na
2S5G.M | fatah-t talag-t
2SG.F | fatah-ti talag-ti
2PL.M | fatah-tu talag-tu
3SG.M | fatah talag
3SG.F | fatah-it~ fitahit | talag-it ~ tulag-it
3PL.M | fitah-u talag-u ~ tulag-u

Table 3.19 The perfective sub-paradigm of JLA sound verbs fata’ ‘he opened’ and
talag ‘he let go’ (Harrama, 1993, p.93).%’
Similarly, M7 and M8 verbs show vowel alternation when appended by vowel-initial
suffixes, the stem vowel undergoes vowel raising in the 3SGF form (e.g. ndarab ‘to be
hit” ~ ndurabit). Harrama argues that the stem vowel alternation can be determined by
the environment, hence, the stem vowel a is raised to u when the first consonant is an
emphatic sound (s, ¢ and d). The other environment for alternation is when the first
radical is r, g or x and the second is possibly an emphatic, or in cases where the first
consonant is w. To account for these alternations, Harrama (1993, p.95) proposes the

following rule:

% Similar vocalic alternations exist in TLA, however, unlike, JLA, the alternation is morphologically
motivated and it is not optional.

27 Unlike TLA and ELA, the second third person plural forms do not distinguish gender, and the
masculine form is used for these plural forms.
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(13)
a — u S _ CaC+V(C)

t

d

w

g

X ___emphatic

r

i elsewhere

The presence of the emphatic consonant can determine the vowel quality, which tends
to be a high back vowel u in JLA and in TLA (84.5.1). However, as will be discussed
later (84.3.1 and §4.5.4), the high back vowel can also occur with non-emphatic sounds.
Likewise, the high front vowel is a possible stem vowel when the first consonant is r,
X, 9.8 Unlike M1, no ablaut change occurs in JLA non-M1 sound verbs. However, the
conjugation of the 3SG.F/PL forms in these measures involves metathesis between the
second stem vowel and the second radical (e.g. M10 stafmil ‘he used’ ~ stafimlin
‘they.F used’) (Harrama, 1993, p.98).

As with the perfective paradigm, Harrama (1993) provides a phonological
account for the inflection for the imperfective aspect. When a M1 sound verb is
inflected for the imperfective, it can have one of the following patterns: -CCiC, -CCaC
or —CCuC, as can be seen in the ya-frak ‘he feels happy’, yi-xdim ‘he serves’, yu-drub
‘he hits’. Harrama claims that the stem vowel i, a or u is determined by phonological
rules. The stem vowel in the underlying representation is /i/ alternating between /u/, /i/
and, in some cases, /a/, depending on the surrounding consonants. The stem vowel is

/u/ when one of the radicals is an emphatic sound (e.g. s, # or d) and C or Cz is not a

28 TLA examples of vocalic alternations include rekab ~ rukub ‘ride’, reja$” ~ ruju$ ‘return’, Serab ~
Surub ‘drink’, Serak ~ Suruk ‘tear up’ compare with regab ~ rigib ‘peek’, rejam ~ rijim, ‘throw devil
with stones’, Serad ~ Sirid ‘be miles away’, Serak ~ Sirik ‘invoke other Gods along with Allah’.
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guttural consonant (e.g. 4, ¢, 2, x or g). For example, yu-Afud ‘he memorizes’ and yu-
sbur ‘he is patient’, but not in verbs such as yasgir ‘he/it becomes small’ and ya-dgar
‘he compressed’ and interestingly Harrama also lists yu-fbux ‘he cooks’ as an example
of this conditioning environment (cf. TLA ya-Afid ‘he memorizes’ vs. yu-rfud ‘he
refuses’, ya-sgir ‘he/it becomes’, cf. ya-dgur ‘he compresses’).

Another case for a high back stem vowel discussed by Harrama is one in which
C2isk, g or r and the following sound is a voiced non-guttural sound. Examples include
yu-skun ‘he dwells’, yu-rgud ‘he sleeps’ and yu-xru¢ ‘he peels’ (but not in ya-srah ‘he
explains’). Although these verbs also have a high back vowel in TLA, there are a
number of cases in which the same environment has a high front vowel (e.g. yi-srig ‘he
steals’, yi-skim ‘he pokes’, yi-{gid, ‘he ties’, yi-mrid ‘he crawls’ and yi-friz ‘he spots’).
In addition, Harrama’s phonological account for the 3SGF/PL forms of the
imperfective is counter-intuitive. He suggests that the stem vowel of these forms can
either be a high front or back vowel which first undergoes elision since it is a high
unstressed vowel in an open syllable, but after the application of syncope, an epenthetic
vowel is inserted and subject to a high and back vocalism alternation. In other words,
the input of this rule is the same as the output.

Non-M1 imperfective forms are handled by the phonological process of
syncope. The final stem vowel surfaces as the vowel i which may undergo elision,
depending on the environment. For example, in the M3 verb form tsaafr-u ‘they travel’
(cf. y-saafir ‘he travels’) the vowel i is a high, unstressed vowel in an open syllable;
hence, it undergoes elision.

The phonological account is extended to other verbs series. For example,
Harrama points out that when the double verb series of the M1, M7, M8 and M10 are

extended by the third person suffixes of the shape -V(C) or zero, the vocalic pattern of
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the stem does not change. In contrast, the addition of a consonant-initial suffix triggers
the insertion of a long mid front vowel between the last stem consonant and the suffix
(e.g. hall ‘he opened’ ~ halleet and nkarr ‘it/he was pulled’ ~ nkarreet).

Unlike double verbs, the conjugations of M1, M7, M8 and M10 of hollow verbs
involve vowel alternation in the perfective paradigm, as seen in gaab ~ gubt ‘be absent’
and jaab ~ jibt ‘bring sth.” In forms with consonant-initial suffixes, the stem vowel is
shortened and raised to i or u whereas the vowel of forms with vowel-initial suffixes,
remains unchanged. Harrama (1993, p.101) accounts for the vowel alternation by
considering the underlying representation of the verb which has the glides y or w that
undergo deletion due to their intervocalic position. The result of the deletion of the
glides y or w is the raised vowels /i/ and /u/ respectively. The vowel of non-M1 hollow
verbs undergoes shortening in the 1/2 person forms (e.g. M8 xtaar ~ xtart ‘choose’).
Harrama argues that the vowel shortening occurs when a consonant-initial suffix is
attached, but the shortening is blocked when a vowel-initial suffix or a zero suffix is
attached. However, as will be explained in Chapter 4, the underlying glide
representation does not always correspond to the stem vowel. In addition, the vowel-
shortening rule does not apply in all cases. For instance, when a consonant-initial
marking object is attached to the 3SGM form, the vowel remains long although the
environment of vowel shortening rule is met (e.g. xtaar-na ‘he chose us’ cf. xtar-na
‘we chose’).

The JLA defective verb of all measures has the same inflectional pattern in the
perfective. The 3SGM form has the final vowel a in all measures. This vowel is realized
as a monophthong ee when a consonant-initial suffix is appended (e.g. bana ‘he built’
baneet ‘I built” ban-it ‘she built’, fadda ‘he went away’ {addee-t ‘I went away’, {add-

it ‘she went away’). According to Harrama (1993), the presence of the stem vowel ee
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in defective verbs is due to the process of coalescence which applies to the underlying
form of the verb (banya, {addja) where the ay is realized as ee. On the other hand, the
attachment of the vowel-initial suffix triggers the deletion of the glide y or w from the
underlying form as they occur between two vowels. However, the dialect also has verb
forms such as lawa ‘he twisted’ and Sawa ‘he grilled’ in which the process of
coalescence does not apply. Although the phonological account can provide a plausible

account for some patterns of conjugation in JLA, it leaves many others unexplained.

3 Summary

This chapter has introduced a general description of the TLA verb system and the
relationship between the different verb measures. Previous work on verb morphology
of different LA varieties acknowledges the distinctive inflectional patterns and
provides a useful source of comparison for the morphological paradigmatic
complexity, most of which is challenging for purely phonologically based analyses.
Some of these complexities are also a feature of TLA inflectional system, and | shall
argue that these are most economically handled by means of an analysis in terms of

stem-space and principal parts (85.2).
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Chapter 4  TLA stem complexity

In this chapter, we will discuss stem complexity in the TLA verb inflectional paradigm
and consider the pattern of stem change across different measures. The stem pattern
provides a new perspective on the relationship between verb measures, showing that
some verbs that belong to different measures share the same stem change pattern while
related measures within the same series have distinct stem behaviour. However, factors
motivating the stem alternation can vary and result in morphologically complex stems
with different sets of features. However, any account of morphological complexity
requires addressing the methodological challenge of stem-affix boundaries, which is
crucial for understanding the stem paradigmatic pattern.

In section 4.1 | review different accounts of stem-affix segmentation provided
for two LA varieties (84.1.1 and 84.1.2) and propose an account for TLA (84.1.3). A
framework for representing the stem change and stem properties will be presented in
section 4.2 and section 4.4 . A discussion of the pattern of stem change in each verb
series of the triliteral verb measures will be provided in section 4.3 . In section 4.5 , we
will discuss the interaction of synchronic conditioning effects resulting in semi-

autonomous TLA stems.

4.1 Segmentation

In a canonical approach, the morphs of a particular system are linearly organized, with
each morph occupying a fixed position class and realizing a specific feature. However,
the morphotactics of many languages exhibit a range of deviations from this ideal
system. These include ‘fused/cumulated exponence’ in which a morph realizes more

than one feature, ‘extended exponence’ in which two or more morphs realize the same
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feature and ‘zero exponence’ (absence of overt exponents for expressing some feature)
(Crysmann & Bonami, 2012, p.1), as well as empty morphs, morphs with no semantic
and syntactic function (Matthews, 1972). Generally, the identification of the position
class of any complex word in any language may not be straightforward.!

With the aim of ‘identifying the stem’, Spencer (2012, p.88) provides a number
of principles for establishing a segmentation algorithmically to determine how to assign
the stem and affixes to position classes in a morphologically complex word. Before the
application of these principles, we need to identify the conjugation of the
morphologically complex word. The reason for this initial step is to identify the
organization order/concatenation of similar affixes with respect to the stem in particular
and the affixation of ICs in general. Firstly, the procedures of segmentation require
treating all syncretism as a single cell. The next step involves determining the recurrent
component pieces that realize the MPs identified by the ‘templatic’ organization of the
system and subject to the linear order requirement. Faced with ambiguous segmentation
of the remaining morphs/pieces, maximize the morphomic stem by the ‘Stem
maximization principle’ (SMP) according to which if a recurrent word partial fails to
realize unambiguously a single morphosyntactic property set assume that partial is part
of a stem (pp.98-99).

A different approach to the economy of description is presented by Laporcaro
(2012), arguing for an analysis that maximizes the endings (affixes). In his analysis of
Sardinian, a Romance language closely related to Italian, he claims that the theme

vowel has to be segmented as part of an inflectional ending rather than as part of the

! Determining the segmentation is crucial in the inferential-realization models in which morphologically
complex words are decomposed into sub-components (morphs). However, in the word and paradigm
models, the specific segmental composition of exponents and stems may not be a central issue since the
MPs are properties of the whole word. Therefore, the stem is the sub-part of the word which can predict
the maximum number of paradigm forms with the minimum number of functions (Montermini &
Bonami, 2011).



Chapter 4 Page |143

stem as implied by the SMP. Therefore, he concludes that IC systems and/or the
irregular verb allomorphy is most economically encoded in the endings. Laporcaro’s
exposition contains a number of misunderstandings relating to inferential-realizational
morphology and stem-based analyses. In particular, it makes wrong assumptions about
the way that stems are defined and deployed in inferential-realizational models.

Laporcaro (2012, p.24) considers the three conjugation classes of Sardinian
regular verb, shown in Table 4.1, comparing the maximizing stems approach with his
maximizing endings approach.

Maximizing stems

1SG 2SG 3SG 1PL 2PL 3PL
1%tclass | kant-0 | kanta-s | kédnta-t | kantd-mos | kanta-des | kanta-n
2" class | krésk-o | kréske-s | kréske-t | kreski-mos | kreski-des | kréske-n
3" class | palt-o | palti-s | palti-t | palti-mos | palti-des | palti-n

Maximizing endings

1SG 2SG 3SG 1PL 2PL 3PL
1%tclass | kant-o | kant-as | kant-at | kant-amos | kant-ades | kant-an
2" class | krésk-o | krésk-es | krésk-et | kresk-imos | kresk-ides | krésk-en
3" class | palt-o | pélt-is | palt-it | palt-imos | palt-ides | pélt-in

Table 4.1 The present indicative verb paradigm for kantére ‘sing’, kreskér ‘grow’ and
paltire ‘leave’.

In the maximizing stems approach, the theme vowel is considered to be part of
the stem in 1/2 SG and 3PL.? In 1st/3rd Class forms, the stems of the 2/3SG and the PL
forms are syncretic (apart from stress). In the 1/2PL cells of the 2nd Class, however, a
different stem is selected from that of the rest of the subparadigm (kréske ~ kreski).
Laporcaro argues that this shows that a maximizing endings approach is going to be

more economical than a maximizing stems approach.

21n 1SG, the /-o/ does not recur elsewhere in the paradigm nor does it associate with particular feature(s),
so the forms /kanto, krésko, palto/ should really be analysed as morphomic stems, but we will follow
Laporcaro’s segmentation for purposes of exposition.
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According to Laporcaro, in the maximizing stems approach, the stem kreski will
be derived from the form kréske by stress shift and final vowel substitution e ~ i. By
contrast, the result of maximizing the affix is that all classes show stem syncretism in
all the present indicative cells, indeed, the stem for all these cells is simply the verb’s
root form. Laporcaro (2012, p.25) claims that the maximizing endings approach is more
economical since it avoids ‘positing any ad hoc readjustment rule’ for regular and
irregular stem allomorphy. Consider for example the stem allomorphy of the verb bier

‘see’ in Table 4.2.

1SG | 2SG | 3SG | 1PL 2PL 3PL

Maximizing stems | bi-o | bie-s | bie-t | bidi-mos | bidi-des | bie-n

Maximizing endings | bi-o | bi-es | bi-et | bid-imos | bid-ides | bi-en

Table 4.2 The present indicative verb paradigm for bier ‘see’

This verb has two stem variants: one with an i-ending (bi-0) and the other with
a d-ending (bid-imos). According to Laporcaro, this type of verb should be treated as a
verb with an i-ending which is subject to the morphonological process of d-insertion to
avoid hiatus (*bi-imos — bid-imos). He next claims that the maximizing stems
approach would have to assume that the stem alternants are derived by means of the
phonological readjustment rules shown in (1) (Laporcaro’s example (23)):
1)

bie+mos — bié¢+mos — bii+mos — bidi+mos
stress shift vowel substitution d-insertion

This would lose the morphotactic generalization that the d-stem alternant is

selected precisely when the following affix begins with /i/.
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However, this is simply a misunderstanding of the way that stem formation and
stem selection rules work in models like Paradigm Function Morphology (Stump,
2001b). Suppose for the sake of argument that the optimal grammar of Sardinian does
indeed need to reflect directly the selection of the d-alternant and the i-initial suffix. In
a model such as the Paradigm Function Morphology approach stem selection can be
determined either purely in terms of morphological and morpholexical (morphomic)
properties or (partially or fully) in terms of surrounding phonological context. That is,
we can distinguish paradigmatic stem selection from syntagmatic stem selection. For
the 2nd Class verbs (Table 4.1), one possible analysis (depending on the details of the
rest of the verb system) would be to propose a Stem Formation Rule which defined an
indexed allostem of the theme-vowel extended stem forms, along the lines ‘if Xe is the
form of Stem-n for a 2nd Class verb, then there is an allostem Xi’.2 A paradigmatic rule
of Stem Selection would then select the Xi (allo)stem in the appropriate
morphosyntactic contexts. For verbs of the bier subclass, we would simply define
allostem alternants, |bi-|, |bid-| whose selection is determined syntagmatically in
Stump’s (2001) terms (8§2.3.2). In other words, the Stem Selection Rule for these forms
is sensitive to phonological form and selects the |bid-| alternant before /i/ and the |bi-|
alternant elsewhere. To the extent that we need to relate the two allostem alternants
explicitly we can set up a Stem Formation Rule which states that for any Stem-n form
IX| in the relevant lexical class, where Stem-n denotes the index of the |bi(d)| stem,
there is an allostem |Xd|. Such an approach is neither more nor less economical than
the morphophonological solution provided by Laporcaro (though one could argue that

it has the benefit that it does not commit us to a derivational model of phonology).

3 Alternatively, we may simply define two distinct indexed stems, Xe and Xi, depending on how the rest
of the paradigm patterns.
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Laporcaro also raises the issue of what is the most economical way of
distinguishing ICs. For Laporcaro, ‘economy’ is partly defined in terms of the number
of times information distinguishing IC is encoded. This is a somewhat unclear notion,
but we will assume that it presupposes a feature-counting metric. Laporcaro (2012,
p.29) considers the infinitive forms in the regular 1st, 2nd, 3rd Class verbs shown in

Table 4.3, segmented according to the assumptions of the two analyses:

1%t class | 2" class | 3" class
Maximizing stems | kanta-re | kréske-r | palti-re
Maximizing endings | kant-are | krésk-er | palt-ire

Table 4.3 The infinitive forms in the regular verb kantére ‘sing’, kreskér ‘grow’ and
paltire ‘leave’

He shows that two infinitive endings need to be defined in Sardinian, -re for
1st/3rd Class, and -r for 2nd Class. He argues that, under the maximizing stems
analysis, ‘IC information would have to be encoded twice, on both stems <...> and
endings.” He then claims that the maximizing endings analysis provides a more
economical account since ‘IC contrasts are represented only once, on the ending, which
is affixed to the lexical root, rather than to a stem containing a final vowel’ (p.29).

What this seems to mean is the following. On the maximizing stems analysis,
we assume two infinitive endings, -re/-er, selected by realization rules sensitive to the
inflectional class features of the verb lexeme. The Stem Selection Rules for the
infinitive select a stem form, call it Stem2, which is defined as Xa, Xe, Xi for the three
ICs (Table 4.1). The realization rules for Sardinian clearly need to mention the
exponent of the infinitive property (say, [VFORM:infinitive]) and clearly need to
distinguish the (presumably default) exponent -re from the 2nd Class exponent -er. To

that extent we can say that the lexical class property ‘2nd Class’ is encoded in the
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grammar at least once. Depending on the exact details of Sardinian grammar, the Stem
Selection Rules for the infinitive forms may or may not need to mention explicitly a
morphosyntactic property of the form [VFORM:infinitive], because it could well be
that the selection of this particular stem is the default for the verb system as a whole.
In that case it would be very difficult to argue that the maximizing stems analysis led
to an “‘uneconomical’ grammar. Let us suppose, therefore, that the Stem Selection Rules
are obliged to refer to the property [VFORM:infinitive]. In Laporcaro’s terms, this
would be relatively ‘uneconomical’, because that property would be mentioned twice
in the rule system. Intuitively, Laporcaro’s point is that a grammar which appeals to
multiple or extended exponence is in some sense more complex than one which can
define exponence as a one-to-one mapping between properties and exponents.

By contrast, on the maximizing endings analysis advocated by Laporcaro there
are three infinitive endings, -are/-er/-ire, each of which uniquely defines the IC of the
verb root to which it attaches. As a result, a ‘simple statement of exponence’ results in
‘relatively transparent affixes’ (Laporcaro, 2012, p.29). However, it is difficult to see
exactly what this implies for the grammar of Sardinian as a whole. First, being a
member of an inflectional class is primarily a property of lexemes (and also of stems,
as Aronoff, 1994, points out in detail). The only way that the infinitive ending itself
could actually determine 1C would be if the infinitive endings could attach freely to the
root of any lexeme and hence define its IC membership. However, this is clearly not
the case. It is the IC of the verb that determines its infinitive endings, not the other way
around. In other words, given the assumptions of an inferential-realizational model,

Laporcaro’s claim here is simply incoherent. *

4 This section benefited greatly from a number of comments from Prof. Spencer. A. | am grateful to Prof
Brown, D. for raising this point.
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There are a number of other misunderstandings in Laporcaro’s exposition but
what we have said here should be sufficient to demonstrate that his analysis of
Sardinian is not relevant to the question of maximizing stems.

The aim of the following section is to review the segmentation analysis
provided for different varieties of LA segmentation comparing these accounts with the
first description provided for TLA based on two main principles: stem maximization
and strictly morphomic stem hypothesis (Spencer, 2012). The segmentation that |
propose for TLA (Chapter 4) favours an analysis that maximizes the stem since this
approach can provide a plausible account for this inflectional system based on ‘simple
statement of exponence’ (84.1.3, and 84.1.1 on Owens 84.1.14.1.1). However, | also
consider the option of maximizing the ending by treating monophthong and the FV as
part of the inflectional affix (see 84.1.3) (see 84.1.2 on Harrama’s view). I show that
the latter view does not seem to be an economic account for the TLA system (84.1.3

and 85.3.1).

4.1.1 Owens’ (1984) segmentation
Owens’ (1984, p.105 and p.156) segmentation analysis of ELA is a root and pattern-

based account in which the linear order of the affixes follows the sequence in 0 which
provides the morphotactic requirement (Spencer, 2012) for ELA. The first and second
slots are specified for the negation particle ma- and person (imperfective) prefixes
respectively. Starting from the verb root, preceding from left to right, the suffixes of
the perfective and person occupy the fourth slot in the sequence. The number/gender
properties are realized in the fifth slot and by accumulative affixes and the fifth position
is followed by the indirect object marker (in Owens’ analysis), then by the object suffix

and finally the negation clitic.
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(2) Negation(ma)-person-root-person-number/gender-1-object pronominal-negation(s)

However, the verb root can also be preceded by the imperfective marker while the
imperative form in ELA only shows number/gender agreement realized as a suffix.>
Owens (1984) provides a unified account of segmentation for all verb forms and verb
series, emphasising the redundancy of the exponents/affixes in determining the

inflection class of ELA (Table 4.4).

Perfective Imperfective Imperative
SG PL SG PL SG PL
1 -t -na/ -na | n- n-...-u/-aw
2M | -t -tu t- t-...-u/-aw | - -u/-aw
F | -ti -tan t-...-i/-ay | t-...-an/-an | -i/-ay | -an/-an
3M | - -0 y- y-...-U/-aw
F | -at/ -at® | -an/ -an | t- y-...-an/-an

Table 4.4 Owens’ (1984, p.104) segmentation of affixes for ELA verbs.

The segmentation above eliminates affix alternations across all verb measures/series
mainly due to the segmentation of the FV, so that it is not part of the prefix. According
to Owens (1984), the occurrence of the FV is phonologically conditioned, appearing
before forms with an initial underlying consonant cluster, and hence can be found in
M1 sound and defective verbs series. By contrast, in M1 hollow/double and non-
M21verbs, prefixes in the imperfective are preceded or followed by an epenthetic vowel

that is subject to various phonological processes.” Nevetheless, Owens (1984) classifies

5> Similarly, in SA, the imperative is derived from the imperfective by deleting the person prefix but
inserting a glottal stop and a vowel as a syllable-structure repair rule due to the ban on consonant clusters
(Benmamoun, 1999).

& According to Owens (1984), the vowel of the 3SGF subject suffix /-a/ in ELA is sometimes conditioned
by the prosody of the preceding syllable.

7 For instance, the vowel can be realized as a glottal stop or result in lengthening of the stem initial
consonant when Cy is a nasal or a voiceless consonant (e.g. n:dunn ‘I think”). In addition, in M5 verbs
such as y(i)-tikallim ‘you talk’, the vowel following the prefix is an epenthetic vowel which never occurs
in the imperative forms (Owens, 1984, p.26). Owens (2013, p.465), points out that in Moroccan Arabic
the FV is always a schwa while Uzbekistan Arabic, Baghdadi and Cairene have /a/ for 1SG form and /i/
in 2/3SG forms.
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the FV into two types based on the verb class. The first type is a v-class vowel that
occurs in Class 4 verbs (Table 4.4). The second type is a V-class vowel found in Class
5 verbs (83.2.1. (11)).8 The variants in the suffixes an ~ an are determined by vowel
assimilation while the suffix alternation in i ~ ay and u ~ aw are morphophonologically
conditioned determined by ELA verb class. Thus, the suffixes i/u are used in Class 4

while ay/aw suffixes associate with Class 5.

Perfective Imperfective Imperative
SG PL SG PL SG PL
1 | kitab-i°t | kitab-na | n*%i-ktib | ni-kitb-u
2 M | kitab-it | kitab-tu | ti-ktib | ti-kitb-u | iktib | ikith-u

F | kitab-ti | kitab-tan | ti-Kitb-i | ti-kitb-an | ikitb-i | ikitb-an
3 M | kitab iktib-o | yi-ktib | yi-kitb-u

F | iktib-at | iktib-an | ti-ktib | yi-kitb-an

Table 4.5 Owens (1984, p.105) segmentation for ELA M1 sound series kitab ‘write’
(Class 4).

Although neither type of FV is not included as part of the prefix, Owens’ classification
of the FV in terms of his classification of vowel classes is not quite clear. He considers
the FV of Class 4 in the sound verb series as an epenthetic v-class vowel which should
not receive stress. On the other hand, the FV of Class 5 is treated as a VV-class and it is
always stressed. Nevertheless, in both cases the FV is actually stressed. In terms of the
quality, the FV is realized as a high long vowel when it precedes a sound verb series
which has y/w as the initial stem consonant (e.g. wegaf ‘he stood up’, y(u:)guf ‘he

stands up’, yebas ‘it dried up’, y(i:)bis ‘it dies up’). Likewise, the epenthetic vowel

8 Recall from (83.2.1) that a v-class vowel is a short vowel which can undergo deletion or vowel harmony
and lengthening while a V-class vowel is non-elidable vowels.

® This is an epenthetic v-class vowel.

10 Abu-Haidar (1985, p.193) points out that the use of the n- prefix as 1SG marker and the -u suffix as
the 1PL marker in the imperfective is a characteristic of North African dialects. ELA seems to be a
linking point between the North and Eastern dialect continuum by sharing some features of North
African dialects and others of Eastern dialects.
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which precedes the prefix y- in the hollow series is subject to regressive assimilation,
hence the long vowel /i:/ in (e.g. i:-guul ‘he says’).

In addition, Owens (1984) treats the monophthong ee, which is a case of imala,
in the defective series as part of the stem rather than the suffix. However, he suggests
that the ee-realization can be a synchronic and morphophonologically conditioned
process in the defective series in which the stem final vowel undergoes lengthening
when followed by a consonant-initial suffix. The same inclination pattern in the form
of a monophthong ee is found with the double verb series. However, unlike the
defective series, the monophthong in this case is blocked with C-initial object suffixes,
which raises the question of the segmentation of ee as part of the stem or part of affix
(84.1.3).

With regard to object suffixes, Owens (1984) provides the affix inventory in
Table 4.3 for ELT. Unlike, subject suffixes, the vowel-initial object suffixes can co-
occur with a stem final vowel in the defective series and the final vowel of a subject
suffix (e.g. bina-a ‘he built it’, yarjook ‘they are waiting for you’ cf. yarjo ‘they are
waiting”). The addition of the vowel-initial object suffix to defective verbs, leads to a

segmentation issue (84.1.3).

SG PL
1 -ni -na/-natt
2M | -ak ~ -k -kam
F|-ik -kan
3M | -a~-a~V:/h'? | -hum®
F | -ha~-ha -hin

Table 4.6 The object suffixes in ELA (Owens, 1984, p.92).

11 The /a/ and /a/ vowels are low front and back vowels respectively. Therefore, the two suffix variants
are a case of an allomorphic alternation determined by vowel harmony.

21n ELA, the vowel of the vowel-initial subject suffixes is conditioned by front or back vowel harmony,
while the vowel of the initial-vowel object suffix following 1SG and 2SG suffix -t in the perfective is
always a front vowel.

13 This suffix can occur as a ‘self-standing pronoun’ (Owens, 1984, p.93).
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4.1.2 Harrama’s (1993) segmentation
In his study of JLA (83.2.2), Harrama’s (1993) segmentation is based on a morpheme-

based account in which suffixes and prefixes are concatenatively attached to the verb
stem and the suffixes in perfective alternate with zero morphemes in the corresponding
imperfective forms. In addition, he suggests that the suffix /?i-/ is treated as an exponent
of the imperative mood, which alternates with zero morphemes depending on the verb

series.

Perfective | Imperfective Imperative
SG | PL | SG PL SG PL
1 -t -na | ni-...0 | ni-...-u
2M | -t -tu | ti-...0 [ti-...-u [?i-~0...0 | ?i-~0...-u
Fl-ti |/ ti-...-i |/ -~Q...-i |/
3SM| @ |-u |yi-...0 |yi-...-u
Fl-it |/ ti-...0 |/

Table 4.7 Harrama (1993, p.91, p.106) segmentation of affixes for JLA verbs.

Unlike Owens’ analysis, the affixal inventory provided by Harrama proposes that the
FV is part of the prefix in the imperfective and imperative sub-paradigms, which can
be subject to a number of phonological processes, including vowel harmony and
syncope, according to which a high-unstressed vowel in an open syllable undergoes
elision.’* Therefore, the JLA segmentation analysis of the hollow and double verbs is
in line with sound and defective series, by suggesting that the FV in the former set of
series has undergone syncope.®®

There are two issues with this proposed analysis. First, the syncope process
suggested is problematic since the FV is retained in the PL.Imperf forms of the sound

series (e.g. tu-gutl-u ‘you kill’ cf. (i)t-maddid-u ‘you extended sth.”) where although

14 The front vowel /i/ is the default FV. Similarly, Watson (2002) treats the FV as part of the prefix for
both San’ani and Cairene Arabic. Unlike Owens (1984), Harrama (1993) agrees with Elfitoury (1976)
on the segmentation of the imperative sub-paradigm in which inflection prefixes have that shape ?7i ~ &.
15 In this study, we treat the former case as vowel insertion.
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the condition for the elision process is met, the FV is still appended to the prefix.
Secondly, some FVs might assimilate with the imperfective stem vowel, yet
counterexamples are not rare (e.g. y-u-gtil ‘he kills’ and ya-rkub ‘he rides’), showing
that the FV in M1 sound verbs is a morphological element (83.2.2).

In addition, what is interesting about this segmentation is that both Harrama
(1993, p.71) and Owens (1984) agree that the phonological extension ee is not part of
the exponent suffix in the double and defective series. However, unlike Owens,
Harrama assumes an underlying representation based on SA for the defective series
ending in a glide that undergoes syncope when a vowel-initial suffix is appended.'®
With consonant-initial suffixes, on the other hand, the glide undergoes a process of
coalescence with the second stem vowel; hence, the monophthong ee is part of the stem.
We might agree that the monophthong ee is part of the stem, yet, suggesting that the
synchronic process is to treat this long vowel as a glide can be problematic. The reason
for rejecting this analysis is because ee does not surface as a glide even in participles
(e.g. nisee ‘he forgot’ ~ naasii ‘forgetting”).

Likewise, the double series segmentation is based on a SA abstract form in
which the phonological extension ee originates as the second stem vowel. This vowel
undergoes various phonological processes in the surface representation, including
metathesis with C3, vowel raising and lengthening in which the suffix consonantal stem
is attached to the stem. By contrast, when the subject suffix is vowel-initial, then V2 of
the stem is subject to a process of metathesis with C2 and assimilation with V1.1

However, Harrama’s segmentation of the double and defective verbs may be

problematic, for the two reasons. The first problem is considering SA forms to be the

16 For Harrama (1993), an example of a JLA defective series ending in a glide can be mas-ay with
CVCVGlide syllable structure rather than a vowel final stem masa ‘walk’.
171, stem + C(V) radad+t raddat ~ raddeet ‘I returned’

2. stem + V(C) radad+u raadd ~raddu ‘they returned’
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input of JLA. Although it is logically possible that a child learning LA might be able
to figure and use an underlying form based on the SA form, this assumption remains
poorly motivated, given that there are few, if any, relevant studies of LA acquisition.
Secondly, the monophthong ee in both series is treated as the second stem vowel
affected by phonological adjustments. Although this might be a reasonable analysis for
defective verbs, the monophthong in the double series is best treated as a phonological

extension of the stem.1®

4.1.3 The segmentation of TLA

The segmentation proposed for TLA verb forms deals with ‘the segmentation problem’
(Spencer, 2012, p.92) and the challenge of determining the position classes when they
deviate from the canonical morphotactics (Stump, 1993; Montermini & Bonami 2011,
Corbett & Baerman, 2006). In this study, we assume that the exponents are unified
across measures and verb series. However, segmentation issues might be raised by the
FV in the sound and defective series. The segmentation problems can also be caused
by the monophthong ee in double and defective verbs, and by the defective verb final

long vowel aa when object pronominals are affixed to the defective series.

18 In her analysis of defective verbs in Cairene Arabic and San’ani Arabic, Watson (2002, p.144) treats
the mid-long ee vowel as part of the verb stem. In Cairene Arabic, both vowels in the defective verb
CVCV are identical in terms of quality. In the case of the i-final defective verbs, in Cairene Arabic, the
final vowel undergoes vowel lengthening before a consonant-initial suffix (e.g. nisi ‘he forgot’, nisii-t
“You.M forgot’). By contrast, in San’ani Arabic, the final stem vowel in the 3SGM unsuffixed form is
long; hence, it remains long in the rest of perfective sub-paradigm (e.g. nisii ‘he forgot’, nisii-t ‘You.M
forgot”). The a-final defective verbs in both Cairene and San’ani Arabic end with vowel a in the 3SGM
form (e.g. rama ‘he threw sth.”). However, the Cairene Arabic stem has ee before consonant-initial
suffixes while San’ani has ay in the same phonological context. According to Watson (2002, p.145),
historically, (as in Harrama’s 1993 analysis), the root of defective verbs was represented as CCCgjide(yiw)
which in many modern Arabic dialects is replaced by a long vowel before consonant-initial suffixes as
a result of a diachronic phonological process of coalescence of diphthongs. On analogy with defectives,
double verbs before a C-initial suffix obligatorily have the long-mid vowel ee which is treated as ‘an
allomorphic adjunct’. Watson (2002) argues that both double M1 and sound/defective has the same base,
which is a double trochee. In both Cairene and San’ani Arabic, pre-vocalically, the double verb stem in
the perfective sub-paradigm has the shape CVCC. In San’ani Arabic, by contrast, double verbs have two
stem variants CVCC+V ~ CVCVC+C. However, modern dialects, TLA and Cairene Arabic, employ a
different strategy: on analogy with the defectives, a low long vowel /ee/ is added.
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In section 3.1.1, we showed that TLA is a fusional system, in which
portmanteaux morphs are found in adjacent slots. Verbs agree with the subject NP and
object NP in person number and gender. TLA morphotactics for linear order requires
the negation affix/clitic ma- to precede the subject affix on the left edge of the stem and

the perfect person number/gender subject affixes precede object suffixes (Table 4.8):

1 2 3 4 5 6 7 8
Neg | Fut Subj stem | Subj Ind obj | Obj Neg
marker | marker marker | marker | marker
ma y  (1)Kkitb u I na S

v

Table 4.8 The position classes of portmanteau morphs in TLA in mayikitbulnas ‘They
do not write to us’ (following the formatting in Crysmann & Bonami, 2012).

The ‘templatic organization’ in Table 4.8 is shared by all verb measures, thus,

following Owens (1984), we provide the first segmentation account for TLA and

suggest that all verbs inflect in the same manner, that is, there is unified exponence for

all verbs (Table 4.9).
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Subject Object™®
Perfective Imperfective | Imperative
SG PL SG PL SG | PL SG PL
1 -(i)t -na? | n- n-...-u -ni -na
2M | -t tu |2 t--u | @ | -u |-k -kum
F|-ti -tin |t | t- -0 | - -in | -k -kin
3M | @ -u | y- y-...-U -a(a)(h)? | -hum
F|-it~aat- |-in |t- y-...-in -ha -hin?®

Table 4.9 The segmentation of affixes for TLA verbs.

The affixes show a fusional pattern with regard to position class. The suffix /-t/ realizes
the MPs of 1/2SGM in the perfective sub-paradigm. In the imperfective, the slot 3
prefix /t-/ realizes aspect and number. The two /t/ affixes are an example of
homophony. Another observation about the TLA affix inventory is that the subject and
object markers of 1PL are homophones, but occur in different slots: 5 and 7 respectively
(Table 4.8).

The unified account of exponents might seem to suggest a simple segmentation
procedure, but the FV and the monophthong can raise a ‘segmentation problem’. There
are two possible FV segmentation analyses. First, one might assume that the vowel is
part of the prefix as an exponent of MPs, as has been suggested for Cairene and San’ani
Arabic in which the vowel is part of a fusional exponent expressing imperfective

aspect/voice (Watson, 2002). Similarly, Harrama (1993) assigns the FV to the

19 When object suffixes are added to subject suffix the V or C of the suffix undergoes lengthening (e.g.
kitib-u ‘they.M wrote’, cf. Kitib-uu-hin ‘they wrote them.F’ and kitib-in ‘they.F wrote’ cf. kitibinn-a ‘they
wrote it.M”). According to Mitchell (1960, p.386) the reason for this adjustment process is to avoid and
minimize the sequencing of ‘short open syllables’. Owens (1980) adds that the vowel change in the
3SGF suffix from high vowel /i/ to a low vowel /a/ when the 3SGM object is added /-aat-a/ seems to
suggest that this suffix vowel originates as /-at/ across the whole paradigm. In TLA, this suffix is realized
as a long low vowel /-aat/ when followed by the object suffixes /a/ and /VK/.

20 The 1PL subject and 1PL object suffixes show affix homophony (Spencer, 1991, pp.211-212).

2L The prefix (t-) is subject to the phonological process of assimilation.

22 Owens (1984, p.93) points out that, with regard to the 3SGM.obj marker, ‘in connected speech the
lengthened vowel form without the -h is the more usual.’

23 The 3PL.M.obj cannot combine with 2PL.F suffix *tin+hum and instead the 2PLM subj and 3PLM.obj
suffix combination (tu-hum) is used with feminine gender. However, the 2PLF and 3PLF suffixes (tin-
hin) is a possible morph combination. This can be an example of an unmotivated affix syncretism,
showing that the subject-object markers represent an inflectional paradigm.
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subject/prefix position class, not as an exponent, but rather as a phonologically
conditioned prefix allomorph which is subject to elision and vowel harmony. However,
in TLA, the FV is lexically determined, as it can be a low back vowel /a/, high front /i/,
or a high back vowel /u/. Therefore, treating the FV as part of the prefix would result
in three lexical sets of exponents for the sound series (a, i, u) and two sets for the
defectives (i, a). If we accept this analysis, then, similar to the Romance theme vowel
(in Spanish for example), the FV would have the function of a theme vowel
distinguishing three inflectional categories just within these two verb series. By
contrast, the rest of the verb series and measures would form separate classes with a
different set of exponents. However, this segmentation would violate the ‘economy of
exponence’ (Spencer, 2012) in TLA in which M1 double and defective series and all
non-M1 verbs have no FV and share the same exponents (Table 3.5 and Table 3.8).
Therefore, a different analysis is required.

The second possible account is to consider the FV as a phonological extension
of the stem; hence, it is not part of an affix. This analysis has been adopted for Maltese
(Camilleri, 2013) because the FV is conditioned by the weight (in moras) of the stem,
as seen by the syncretism across the perfective and imperfective sub-paradigms. In
defective verbs, the FV would require this segmentation analysis, since syncretic stems
can be found in a subset of this verb series (e.g. y-a-nsa ‘he forgets’ cf. nsa-a ‘he forgets
us’) (Table 4.11). Therefore, in this case, the FV can be segmented as a phonological
extension outranked by paradigmatic syncretism.

Although the phonological extension segmentation can apply to TLA, we
suggest that the FV in sound series is part of a morphologically complex stem by the
SMP (Spencer, 2012). The FV only occurs with M1 sound and defective series in the

imperfective while in M5, M6 and M8 verbs, the prefixes are followed by the vowel i
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which we treat as an epenthetic vowel as it does not occur in the imperative. In M1, on
the other hand, the FV is necessary in the imperative form of the relevant verb series
even though MPs in the imperative are only expressed by suffixes and no prefixes are
required. However, as we will see in §5.2.2, the stem of imperative is always parasitic
on the imperfective in all measures including M1 hollow and double. Given that the FV
is obligatory in the imperative form, then it is possible that the stem boundaries of the
verb series in question should include the FV and the glottal stop is a consonant
prothesis as a syllable structure repair process (Watson, 2002).

In addition, the FV in TLA can vary in terms of quality, as mentioned above, it
can be i, u, or a in sound verbs and i or a in defective verbs.?* Although the FV of the
defective series is always in harmony with the stem vowel, it never assimilates to a
suffix vowel (e.g. y-a-nsa ‘he forgets’ cf. a-ns-i ‘you 2SGF forget it!” a-ns-u ‘you 2PLF
forget!”). Likewise, in some cases of sound verbs, it can assimilate to the first or second
stem vowel; yet, there are many examples where this is not the case. Therefore, the FV

is lexically determined as compared with the stem vowel of the 3SG imperfective form

(Table 4.10):
FV 2"SV Example | Gloss FV 2"SV Example Gloss
i i yi-ktib ‘he writes’ u yu-rgud  ‘he sleeps’
u yu-rgud | ‘he sleeps’ ya-rkub  ‘he rides’

i yi-ktib ‘he writes’
yu-gsil  ‘he washes’
ya-thin  ‘he grinds’

a ya-smaS ‘he hears’

|

u

i yu-gsil | ‘he washes’
a a ya-smaS | ‘he hears’

u

i

ya-rkub | ‘he rides’
ya-thin | ‘he grinds’

DY C - O

Table 4.10 The vocalic pattern of the sound series FV in contrast with second stem
vowel (2" SV).%

2 Unlike TLA, in Nigerian Arabic, the FV is always realized as a low vowel /a/ in the 1SG form, but
alternates between the high vowel /i/ and /u/ in the 3SGM/PL forms. These different values of the FV
can be found with the 3SGF and 1PL forms and second person form depending on the dialect. For
example, it is invariably a high front /i/ in the Eastern dialect and always a low vowel /a/ in the southwest
dialects (Owens, 1993, p.106).

2 The sound verb of M7 has the prefix Vn- in the perfective and CVn- in the imperfective (Owens, 1984,
p.122). In the perfective of this measure, the prefix vowel is always /i/, but in the imperfective, the prefix
vowel can be /i/ or /ul.
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If the stem vowel is a low a, then the FV will be a low a.?° Likewise, if the FV is a high
front vowel i, then the stem vowel will be i.2” However, if the FV is a high vowel, then
the second stem vowel cannot be low. By contrast, a high stem vowel can occur with
low FV. The segmentation of the FV in sound series as part of the stem is favoured
since it does not affect any systemic syncretism relation within the inflectional
paradigm. Therefore, applying the SMP does not affect the dependency relations
between sub-paradigms, but rather it results in a complete segmentation. In other words,
maximizing the stem with the FV can be the economic approach, as it does not induce
a different indexing for the stem (85.2).

Similarly, a problem might be encountered with the segmentation of the
monophthong ee in the M1 double verbs and in M1/non-M1 defective verbs (Table
4.11). The monophthong ee has a syntagmatic distribution across the perfective sub-
paradigm when the verbs are marked for subject. In other words, the presence of this
vowel seems to be associated with the phonological context of the subject suffix: the
monophthong is found before a consonant-initial suffix in both double (M1 gallee-na
‘we took’) and defective verbs (M1 nsee-na ‘we forgot). In the defective verbs, the
monophthong ee is also present when no suffix is added (M1 nsee ‘he forgot’).

Otherwise, this vowel is not observed (Table 4.11).28 Unlike double verbs, in defective

M7 CVn | M1 (FV) | pass.imperf | act.imperf | Gloss
i i y-in-kitib yi-ktib write
i a y-in-dibah | ya-dbah slaughter
u u y-un-gutil | yu-gtil kill
u a y-un-subag | ya-sbag dye

% There is a historical explanation for some of the arbitrariness. The a FV goes back to a stem CCaC,
which apparently is still maintained when there is guttural at C3. This is a rather important development,
showing that TLA is different both from ELA and from Tripoli LA (Owens, personal communication).
27 In modern dialects, the FV i is preserved from Proto-Semitic and this phenomenon is known as taltalah
(Versteegh, 2014, p.187).

28 |n Cairene Arabic, the double verb alternates between CVCVC and CVCC before Vowel-initial suffix
and Consonant-initial suffix respectively (Watson, 2002).
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verbs, the monophthong of the 3SG unsuffixed form alternates with i or a in the
imperfective sub-paradigm of all measures (M1. nseet ~ na-nsa ‘forget 1SG’, M2
bakkeet ~ nbakki ‘upset’) and with the vowel a in all defectives of all measures with

object markers (Table 4.11).

Imperfective Perfective
subject subject object
Verb | Gloss | 1PL 3SGM | 1PL.Perf | 3SGM | 3SGF | 1PL 3SGM
gall take | n-gill-u | y-gill gallee-na | gall gall-it | gall-na gall-a
radd | return | n-rudd-u | y-rudd | raddee-na | radd radd-it | radd-na radd-a

nsee | forget | n-a-ns-u | y-a-nsa | nsee-na nsee | ns-it nsa-a-na nsa-a

nfee | exile | n-i-nf-u | y-i-nfi | nfee-na nfee nf-it nfa-a-na nfa-a

bakka | upset | n-bakk-u | y-bakki | bakkee-na | bakka | bakk-it | bakka-a-na | bakka-a
Table 4.11 The distribution of the monophthong ee in TLA.

Similar to the FV, the monophthong ee can have two possible segmentation analyses.
It can be part of the stem or the affix. For double verbs, treating the monophthong as
a phonological extension (as an adjunct) of the stem is a possible analysis that preserves
stem syncretism within the perfective sub-paradigm. Nevertheless, the object markers
(including the object suffix -na) do not induce a phonological extension when attached
to the unsuffixed 3SGM form (gall-na ‘he took us’ cf. gallee-na ‘we took’) although
the phonological context for the extension is met.2° Therefore, for TLA, we opt for
segmenting the vowel ee as part of the stem.*® Likewise, in the defective series, the
vowel ee can be treated as a stem final vowel.

Further segmentation issues might arise when object suffixes are appended to
the stem in the defective series. Consider the verb nfee ‘exile’, for example (Table

4.11). Before a consonant-initial suffix (e.g.1PL.obj -na), the monophthong ee

2 |t is also worth noting that that the monophthong is not deleted in the following environment maddee-
t-a ‘I passed it SG.M".

30 The arbitrary unmotivated stem choice in double verbs (e.g. gall ~ gallee) shows that the subject/object
paradigm is inflectional (§4.3.3 and 84.5.4).
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alternates with the long vowel aa (e.g. nfa-a-na). However, the same pattern is found
with object vowel-initial suffixes -a and -Vk (e.g. nfa-a and nfa-ak), leading to a
segmentation ambiguity.

The question now is should the ending aa be part of the stem, part of the affix
or divided between the stem and affix? Or is it the case that we have two different
stems; one with a long vowel before a consonant-initial suffix and the other with a short
vowel and in harmony with the vowel-initial suffix. We proposed that the ending aa,
before consonant-initial suffixes, is best analysed as (CCa-a) with the second vowel
being a phonological element due to the morphophonological process of vowel
lengthening. Therefore, the vowel -a is neither part of the stem nor of the affix before
consonant-initial suffixes. In other words, before consonant/vowel-initial object
suffixes, there is only one stem-shape, (CCa). There are two reasons for this
segmentation. First, the object marker -a is always clearly associated with the
exponents 3SGM/dative, and when this marker is added to the 3SGM form, the result
is (CCaa); hence, the segmentation (CCa-a). The second reason is that we are able to
obtain the stem/partial syncretism with the perfective sub-paradigm when with obj-
markers. In other words, the SMP should not outrank the segmentation of pieces on the
right edge of the defective stem, which result from vowel lengthening process.

Clearly, the decomposition issues encountered in TLA appear to be clustered
mainly around the stem-affix boundaries rather than affix-affix boundaries. Preserving
the stem boundaries has priority over the affix. Therefore, TLA segmentation algorithm
has to consider stem-segmentation first (‘stem-insertion first’) in contrast to affix-
segmentation (Crysmann & Bonami, 2012). In addition, it has to take into account the

SMP (Spencer, 2012), but also maintain the stem extension segmentation to achieve a
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‘simple statement of exponence’ and avoid complicating the assignment of inflection

classes because of increasing the number of indexed stems.

(2) Initial TLA segmentation algorithm given the full paradigm

a. ldentify systematic syncretism (Spencer, 2012)

b.Identify a potential syncretic stem (across the whole paradigm)
c. Identify potential affix boundaries (affix-segmentation)

d. Identify affixes realizing a MP (across ICs) and cluster them

e. Cluster systematic partial affixal syncretism (right-to-left)

f. Maximize the stem (SMP) iff (f) does not violate (b)

(e.g. for FV (y)-{u(ati)}).
g.Segment a subcomponent near stem boundaries as a phonological
extension iff (b) is violated
(e.g. for defective [nsa]-{a}-(n.a) ‘he forgot us’)
(e.g. for defectives (y)-{a}-[nsa] ‘he forgets’)

Having identified TLA stem-affix boundaries in verb inflectional paradigms, the

next section will discuss the stem-shape and stem allomorphy in all measures of TLA.

4.2 Representing stem change

TLA verbal paradigms display a systematic stem variation that involves changes to the
‘stem-shape’ by altering the syllable structure, ablaut and addition of the
‘monophthong’ extension. These stem changes can be motivated by morphological
factors (Maiden, 2009, 2011; Bonami & Boyé, 2002) and extramorphological factors
including phonological (Anderson, 2011), morphophonological (Spencer, 2013b;
Maiden, 2011) and morphosyntactic (Baerman & Corbett, 2012). In this section, and
following (Boyé & Cabredo-Hofherr, 2006), the stem change includes all patterns of

stem-shape variations. The stem variation pattern will be represented by the
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metaparadigm in which every stem that marks a stem change has a different letter. It is
worth noting that this representation is different from the ‘stem-space’ in which only
indexed stems that are morphologically motivated are represented (see Chapter 5, 85.2
and 85.2.2). The reason for using this framework for classifying TLA stems is that it
can determine the factors that control the change and provide a deeper understanding
of the theoretical status of the stem.3!

To establish the characteristics of this framework, we consider the paradigm of
the regular verb types in the language and that is M1 sound series. For instance, the
inflectional paradigm of the verb gesal ‘wash’ shows the different stems across
imperfective, imperative and perfective (Table 4.12). The pattern of the change can
also vary depending on whether the verb is marked by subject affixes or object suffixes

as show in the meta-paradigm of gesal (Table 4.13).

MPs | Subject 3SGM.Obj

Imperfective | Imperative | Perfective | Imperfective | Perfective
1SG | n-ugsil gesal-t y-ugsil-ni gesal-ni
1PL n-ugusl-u gesal-na | y-ugsil-na gesal-na
2SGM | t-ugsil ugsil gesal-t y-ugusl-ik gusul-ik
2SGF | t-ugusl-i ugusl-i gesal-ti y-ugusl-ik | gusul-ik
2PLM | t-ugusl-u ugusl-u gesal-tu | y-ugsil-kum | gesal-kum
2PLF | t-ugusl-in ugusl-in gesal-tin | y-ugsil-kin | gesal-kin
3SGM | y-ugsil gesal y-ugusl-a gusul-a
3SGF | t-ugsil gusul-it | y-ugsil-ha gesal-ha
3PLM | y-ugusl-u gusul-u y-ugsil-hum | gesal-hum
3PLF | y-ugusl-in gusul-in | y-ugsil-hin | gesal-hin

Table 4.12 The paradigm of M1 sound series gesal ‘wash’.

31 Camilleri (2014, p.39) developed a similar approach for Maltese stem alternations as ‘a-theoretic
reference to a pattern of distinctly-indexed stems’. By contrast, in this study, the stem change does not
always necessary associate with a distinct stem index, but it is essential to show all the interactions of
the different stem conditioning factors. Stem indexing in TLA will be discussed in Chapter Five.
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MPs | Subject 3SGM.Obj
Imperfective | Imperative | Perfective | Imperfective | Perfective

1SG | A C A C
1PL B C A C
2SGM | A A C B D
2SGF | B B C B D
2PLM | B B C A C
2PLF | B B C A C
3SGM | A c B D
3SGF | A D A C
3PLM | B D A C
3PLF | B D A C

Table 4.13 The stem metaparadigm of the verb gesal ‘wash’.

The paradigms in Table 4.12 and Table 4.13 show that within the imperfective sub-
paradigm with subject suffixes, the stems are in allomorphic relations and these same
stems are used in the imperative.3? Likewise, within the perfective sub-paradigm with
subject markers, the 1/2 person forms share the same stem while the 3" person forms
show two stem variants. With regard to inflectional forms with object markers, stem
change can be observed when an object marker is attached to any of the unsuffixed
forms such as the 1SG, 2SGM, 3SG imperfective forms and the 3SGM perfective form.
However, no stem change is triggered when an object suffix is appended to the verb,
but preceded by a subject marker. In addition, the listing of all possible stem changes
is redundant due to the systematic predictability across paradigm cells (Montermini &
Bonami, 2011; Bonami & Boyé, 2008; Boyé & Cabredo-Hofherr, 2006). Therefore, to
avoid the redundancy, we will conventionally choose the forms in Table 4.14 for each

sub-paradigm as representatives of a set of cells with the same stem.® The stem

32 The imperative and the future forms are always parasitic on the imperfective forms. Therefore, the
same stems are selected in cells with the corresponding person, number, gender MPs.

3 These selected cells will also be essential for the discussion of the optimal principal parts and the
implicative relation among different measures introduced in (chapter 5).
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selected in these cells will be the basis for the pattern of stem change in each verb

measure/series.*

Subject 3SGM.Obj

Imperfective Perfective Perfective

3SGM | 3PLM | 1PL | 3SGM | 3SGF | 1PL | 35GM
Table 4.14 The representative forms for TLA stem change.

For the imperfective sub-paradigm, the first representative cell is the 3SGM that
represents every unsuffixed form and any form with a consonant-initial object suffix.
The second selected cell is that of the 3PLM form which includes all forms with a
vowel-initial subject or object suffix. Across the perfective sub-paradigm, the 1PL form
shares the same stem with the 1SG and 2 person forms. The reason for listing this form
is that it is essential for illustrating the contrast between the stem patterns when a M1
double verb is marked with the 1PL.obj suffix.*® Although the 3SGF/PL forms share
the same stem in all verbs, the 3SGM can have a variable pattern depending on the verb
series and measure. Therefore, the cells of both 3SG forms will represented. Finally,
the representative paradigm will also list the stem changes of the unsuffixed perfective
form 3SGM form when the 3SGM and 1PL object markers are attached to the form.
The reason for representing the 3SGM.obj sub-paradigm, is that it shows distinctive
pattern of stem change distinguishing different sub-patterns within the same verb series

(84.3.1).

34 Note that the sub-paradigm represented by the 3SGM.obj form will not be represented with intransitive
verbs, M7/8 verbs (e.g. inkesar ‘it was broken’) or M6 verbs (e.g. telaaga ‘they met each other”).
35 See footnote 19.
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4.3  TLA stem change

4.3.1 Sound series
The set of lexemes that belong to the M1 sound series (CVCVC) are the regular set of

verbs. However, this verb series displays a variety of distinct stems which are chosen
in particular cells within their inflectional paradigm. The data in Table 4.15 present an

example of the stem changes in ten transitive and intransitive sound verbs.

verb Gloss Subject 3SGM.Obj
Imperfective Perfective Perfective
3SGM | 3PLM 1PL 3SGM | 3SGF 1PL 3SGM
Cegal | hide y-iggil y-iigl-u Cegal-na | Segal | Sigil-it
Cegal | mature | y-aSgil | y-aSigl-u® | Segal-na | Segal | Sigil-it
semag | listen y-asma$ | y-asimS-u | semaS-na | sema§ | simiS-it | sema¢-na | simiS-a
derab | hit y-udrub | y-udurb-u | derab-na | derab | durub-it | derab-na | durub-a
getal | kill y-ugtil y-ugutl-u | getal-na | getal gutul-it | getal-na | gutul-a
Serab | drink y-aSrub | y-aSurb-u | Serab-na | Serab | Surub-it Surub-a
sehad | burn y-ashid | y-asuhd-u | sehad-na | sehad | suhud-it | sehad-na | suhud-a
refa¢ | carry y-arfa§ | y-arufS-u | refaf-na | refa§ | rufug-it | refaS-na | rufuS-a
werat | inherit | y-uurit | y-uurt-u werat-na | werat | wirit-it | werat-na | wirit-a
wesaf | describe | y-uusuf | y-uusf wesaf-na | wesaf | wusuf-it | wesaf-na | wusuf-a
M1 Stem change | A B C C D C D

Table 4.15 The stem change in M1 sound series.

The paradigm of the TLA regular verb is based on four abstract stems that vary from
one set of cells to another within the same paradigm (Table 4.15). In fact, these stems
differ in two respects: they exhibit different stem-shapes and vowel alternation. For
instance, both stems C and D are based on stem-shape (CVCVC) showing that, unlike

many varieties of LA, a sequence of two open syllables is allowed in TLA in the sound

% cf. ya-furg-u ‘they sweat’ in which the stem vowel is a high back vowel while FV is the low vowel a
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series.®” Therefore, when a C-initial suffix is added to the stem of the 1SG/2SGM
perfective forms, the TLA requires a phonological readjustment rule of (CVCVC) of
epenthetic vowel (CVCVC-v-C) to retain the same stem-shape across the 1/2 and
3SGM cells; hence, stem C. Within the imperfective, the stem-shape is different from
that of the perfective; hence, stems A and B have the stem-shapes (VCCVC) and
(VCVCC) respectively. According to Owens (1980), these stems are subject to
phonotactic constraints by which the syllable structures *(C-VCV1CV2C) and *(C-
VCV1CV2C-V) appear to be disallowed. Therefore, the second vowel is deleted before
a V-initial suffix (stem B) and the first vowel is deleted elsewhere (stem A). It seems
that a sequence of two short open syllables is allowed in stem D, but not in stem A. In
fact, Watson (2002) points out that each of the perfective and imperfective paradigms
is based on a different template. Therefore, we propose that each stem in the
imperfective and perfective sub-paradigms has a distinct stem-shape since there is no

evidence for a synchronic process for deriving one stem from another (Table 4.16):

Stem-shape
Stem A | VCCVC
Stem B | VCVCC
Stem C | CVCVC
Stem D | CVCVC

Table 4.16 The stem-shape in M1 sound series.

In addition, the stem-shape of the sound series is further distinguished by two types:
simple and complex stems, dividing the aspect paradigms: stem A and B are complex

while stems C and D are simple. The imperfective stems are complex since they have

37 According to Mitchell (1960), in a sequence of two open syllables, one of the vowels has to undergo
elision; hence, the structure *CVCVCYV is forbidden in ELA. Likewise, in Tripoli LA, according to Al-
Ageli (1995), short unstressed vowels in open syllables are syncopated due to the restriction on open
syllables. Owens (1980, p.111) describes the second vowel of stem D as an ‘epenthetic vowel peculiar
to Misurata’.
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an extra component that the FV added to the stem. However, unlike the phonologically
specific concrete stems in other languages, such as the b-stem in Latin (Aronoff, 1994),
the dental stem in Western Germanic (Blevins, 2003) and the r stems in Spanish
(Spencer, 2012), the FV is a lexical component, i.e. the quality of the vowel is lexically
conditioned (cf. the monophthong /ee/ in other series). Therefore, stems A and B are
phonologically specific vowel-initial complex stems with two bases (CCVC and
CVCC). In addition, the stem change can be distinguished in terms of ablaut. Unlike
stem C, each of stem A, B and D shows an ablaut change pattern which is lexically
conditioned apart from two cases (assimilated verbs e.g. wegaf ‘sand up’ and verbs
ending in h, 4 or §) (84.5.2). In stem A, the vowel can be either high front/back vowel
or a low back vowel whereas the stem vowel(s) of stem B and D can only be a high
vowel (Table 4.15). A similar pattern of stem change can be observed in M7 and M8.
In section 3.1 , we showed that the relationship between M1 and M7/M8 is
traditionally assumed to be derivational, based on the grammatical function of
(semi)passive. However, the correspondence between these measures does not always
match in meaning or it is completely absent. Unlike M1, the pattern of stem change in
these measures does not involve altering the stem-shape, and it is only distinguished in

terms of ablaut (Table 4.17):



Chapter 4 Page |169

verb Gloss Subject

Imperfective Perfective

3SGM 3PLM 3SGM 3SGF
insemas | be heard y-in-sima¢ y-in-simig-u in-semas in-simi¢-it
inderab | be hit y-un-durub y-un-durub-u in-derab in-durub-it
ingetal | be killed y-un-gutil y-un-gutul-u in-getal in-gutul-it
inSerab | be drunk y-in-Surub y-in-§urub-u in-Serab in-Surub-it
inhebas | be imprisoned | y-in-hibis y-in-hibis-u in-hebas in-hibis-it
inkesar | be broken y-un-kusur y-in-kusur-u in-kesar in-kusur-it
M7 Stem change A B C B
irtefa¢ | be carried y-i-r<t>ifa¢ | y-i-r<t>ific-u i-r<t>efal | i-r<t>ifig-it
ilteham | be soldered y-i-I<t>ihim | y-i-I<t>ihim-u | i-I<t>eham | i-I<t>ihim-it
intefax | be bloated y-u-n<t>ufax | y-u-n<t>ufux-u | i-n<t>efax | i-n<t>ufux-it
M8 Stem change A B C B

Table 4.17 The stem change in the sound series of M7 and M8.38

Both M7 and M8 show three stem changes. In fact, the stems in M7 can be associated
with M1 perfective stems since they all can share the same stem-shape (CVCVC) and
in some cases the same/similar ablaut change. Therefore, M7 stem A has the same stem-
shape (CVCVC) as that of M1 stem D (CVCVC), but the ablaut of these stems is not
always the same. By contrast, stem C of both measures (e.g. getal cf. in-getal) and both
M7 stem B and M1 stem D (gutul-it cf. in-gutul-it) share the same stem-shape and
ablaut. A same relationship exists between the stems of M1 and M8 (Table 4.15 and
Table 4.17).

In terms of stem complexity, the stem pattern in the imperfective sub-paradigm,
in contrast to M1, is based on basic stems with no phonological extension. Clearly, the

main characteristics of the stem change in these measures is ablaut while the stem shape

%8 The 1 and 2 person perfective forms of these measures share the same stem as that of the 3SGM. For
example, inhebas-na ‘be prisoned’, intefax-na ‘be bloated/be praised/gain weight’, inkesar-na ‘be
broken, be humiliated” and inkemat-na ‘suffocate’. These person forms of these measures are also used
in folk music and poems.
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is shared across the whole paradigm. However, not all sound series measures
distinguish stems by ablaut.

Unlike M1 and M7, the pattern of stem change in the sound series of M2, M3,
M6 and M10 only distinguishes stem variants by related stem-shape alternation as
shown in Table 4.18. In section 3.1 , we showed that M5 and M6 can be derived from
M2 and M3 respectively by adding the affix -t. Therefore, these measures are
effectively showing the same stem change. Although these measures have different
syllable structure in their stems, they follow the same pattern of stem change.
Therefore, it is possible that the relationship between this unified pattern and the

measures is a morphomic relationship (Bonami & Boyé, 2008).

verb Gloss | Subject 3SGM.Obj

Imperfective Perfective Perfective

3SGM 3PLM 1PL 3SGM 3SGF 1PL 35GM
Callim teach y-Gallim y-Sallm-u Callim-na Callim Callm-it ¢allim-na fallm-a
Caamil deal y-Saamil y-Saaml-u Caamil-na Caamil Caaml-it Caamil-na faaml-a
teQallim learn y-teSallim y-tealim-u teSallim-na | teSallim teQallm-it teCallim-na | teSallm-a
teCaamil deal y-teSaamil | y-teSaaml-u teSaamil-na | teSaamil teSaaml-it teCaamil-na | teSaaml-a
stagmil use y-stagmil y-staSml-u stagmil-na stagmil staSml-it stagmil-na statml-a
stanjid plead y-stanjid y-stanjd-u stanjid-na stanjid stanjd-it stanjid-na stanjd-a
Stem change A B A A B A B

Table 4.18 The stem change in the sound series of M2, M3, M5, M6 and M10
respectively.
The examples in Table 4.18 show that the stems in this pattern are distinguished from
each other only in one respect, namely the presence or the absence of the final stem

vowel. Thus, stem A is chosen in the unsuffixed forms or before a consonant-initial
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suffix while stem B occurs before a vowel-initial suffix.>® In fact, this stem pattern is
the most regular® or the less complex stem pattern with the minimum stem change
exhibited by the most common measure (M2) in contrast with the most irregular or
most complex stem pattern with the maximum stem changes displayed by most
common measure M1 within the regular verbs (sound series).*! In the M1 sound series,
there seem to be restrictions on the process of syncope since the short unstressed vowel
in the 3SGF has to be retained (simi¢-it ‘she heard”). By contrast, in these measures,
the dialect seems to not only allow the process of syncope of unstressed short vowels
in open syllables, but also it behaves as a differential syncopating type of dialect, by
only allowing the elision of a short high front vowel.*2

Clearly, the stem change pattern within the sound series can vary across
measures with two stem variants to others with up to four different stems. The factors
inducing the stem change in TLA will be discussed in detail in section 4.5 . In the next
subsection, we will consider the complexity of stem changes and the nature of each

pattern in the defective series.

39 The same stem pattern is selected when the 2SG object marker -ik is attached to the stem as in kallm-
ik ‘he called you’ in contrast with the 1SG form kallim-(i)t ‘I called you’ in which the vowel preceding
the suffix is epenthetic. This could be taken to show that the 2SG object marker is indeed a vowel-initial
suffix with no affix allomorphy (k~ik) as it has been suggested for ELA (Table 4.6).

40 Bonami and Boyé (2002, p.52) define regular inflection as ‘the phonology of a regular inflectional
form is a function of the phonology of some stem of the verb this form instantiates’. According to this
definition, regular verbs select the same stems across the whole paradigm while irregular verbs have
multiple stems. However, for TLA, the characteristic of regular verbs is to have multiple stems.

“1 This observation might also have more general implications for the canonical paradigm in which stems
should be the same (Corbett, 2009), but clearly in TLA the prototypical verb (sound series M1) has a
stem pattern in which stems are not the same (ABCD).

42 Dialects have been classified into two types based on the quality of the vowel which undergoes
syncope in open syllables. The first type is differential dialects (e.g. Egyptian Arabic (Kenstowicz,
1980)) in which only the high vowels /i/ and /u/ undergo elision whereas in non-differential dialects (e.g.
Tripoli LA, Al-Ageli, 1995) the short vowel is deleted irrespective of the vowel quality. This dialect
distinction is attributed to Cantineau (1939).
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3.2 Defective series

In section 3.1 , we said that verbs of the defective series are traditionally classified as
weak, because their phonological form consists of just two consonants and they end in
a vowel. Similar to the sound (84.3.1) and double series (84.3.3), the stem-shape of this
series can also be divided into basic and complex. However, unlike any of the other
series, the stem-shape can be complex in two ways by having a phonological extension
at both edges of the stem. Thus, the complex stem has the FV stem-initially in the
imperfective and has the monophthong ee (imala)*® stem-finally in the perfective. In
addition, the stem change in this series is the result of the final vowel ablaut and

presence or absence of the (final) stem vowel (Table 4.19):

verb Gloss | Subject 3SGM.Obj
Imperfective Perfective Perfective
3SGM | 3PLM | 1PL 3SGM | 3SGF | 1PL 3SGM
n(i)see | forget | y-a-nsa | y-a-ns-u | nsee-na | nsee | ns-it | nsa-a-na | nsa-a
I(i)gee | found | y-a-lga | y-a-lg-u | Igee-na | Igee Ig-it | lga-a-na | lga-a
Stem change 1 | A B C C B A A
n(i)fee | exile | y-i-nfi | y-i-fn-u | nfee-na | nfee nf-it | nfa-a-na | nfa-a
k(i)ree | hire | y-i-kri | y-i-kr-u | kree-na | kree kr-it | kra-a-na | kra-a
Stem change 2 | A B C C B D D
Table 4.19 The stem change in M1 defective series.

The paradigm of M1 is based on a set of three stem-shapes: (CCV), (CC), and (CCee).
While stem-shapes (CC) and (CCV) are found across the sub-paradigms, the stem CCee
can only associate with the perfective sub-paradigm, representing distinct cells with
clashing MPs (Table 3.7). The stem alternation classifies M1 of this series into two sub-
sets of stem change based on the vocalic pattern of the imperfective and the systematic

stem syncretism. Thus, M1 defective verbs differ in terms of the ablaut in the

43 In TLA defective verbs, the monophthong is possibly a diachronic process of imala (the raising of the
stem final vowel a to ee). In JLA, the defective verbs have /a/ stem final vowel. By contrast, the ee in
TLA double verbs is not a case of imala (J. Owens, personal communication, February 5, 2015). In this
work, 1 will refer to the two cases as a monophthong.
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imperfective sub-paradigm in which the stem vowel of the 3SGM can be either a or i.
The a-vowel final verbs can have three stem changes while the i-vowel final verbs have
four. The paradigmatic behaviour of the verb former group is characterised by syncretic
stems which are found across the aspect sub-paradigms. Thus, stem A fills the cell of
the 3SGM imperfective, and it is also used for the 3SGM.obj sub-paradigm when the
exponent is a vowel initial object marker. By contrast, the i-vowel final verbs have
more stem variants. This stem complexity is due to the absence of the stem syncretism;
thus, it has stem D in contrast with stem A of the a-vowel final verbs through ablaut.
Despite the ablaut difference between these two verb sub-sets, they both have the same
sub-pattern of stem change, that is, ABCCB when the exponents are subject markers.
In addition, they both have a monophthongal induced stem change across 1/2 and
3SGM forms and similar paradigmatic behaviour can be observed across the other
measures of this series.

Nevertheless, not all measures with this verb series can have the dual stem
complexity of M1 defective verbs. In addition, different measures can share the same
stem pattern despite their contrastive/different sets of stem-shape. For instance, the
stem variation within M7 and M8 correlates considerably with that of M1. Both M7 and
M8 have four stem-shapes: CiCV, CiC, and CiCee with the same paradigmatic
distribution as that of M1: CC is used before a V-initial suffix and CiCee is used before
a C-initial subject marker. By contrast, the stem-shape CCV is only found in the
imperfective and it has the same ablaut change as M1 verbs. The following paradigm

illustrates the stem change pattern in M7 and M8:
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verb Gloss Subject

Imperfective Perfective

3SGM 3PLM 1PL 3SGM 3SGF
indiSee | be infected | y-in-di€i | y-in-diS-u | in-diSee-na | in-diSee | in-diS-it
inkiwee | cauterised | y-in-kKiwi | y-in-kiw-u | in-kiwee-na | in-kiwee | in-Kiw-it
intisee | be forgotten | y-i-n(t)isa | y-i-n(t)is-u | in(t)isee-na | i-n(t)isee | i-n(t)is-it
Stem change A B C C B

Table 4.20 The stem change in the defective series of M7 and M8 respectively.

Clearly, the pattern of stem change in these measures is parasitic on that of M1,
although the stem-shape of M8 can be differentiated from M1 in having an affixal
consonant within the stem.

Unlike M7 and M8, the rest of the measures of this series display different but
related stem change pattern based on ablaut and the monophthong ee. Consider the

paradigm of M2, M3, M5, M6, and M10 (Table 4.21):

Gloss | Subject 3SGM.Obj

Imperfective Perfective Perfective

35GM 3PLM 1PL 35GM 3SGF 1PL 35GM
bakka upset y-bakki y-bakk-u bakkee-na bakka bakk-it bakka-a-na | bakka-a
naada invite | y-naadi y-naad-u naadee-na naada naad-it naada-a-na | naada-a
Stem change A B C D B D D
temanna | wish y-temanna | y-temann-u | temannee-na | temanna | temanna-it | temanna-a- | temanna-a
telaaga meet y-telaaga telaag-u telaagee-na telaaga telaag-it
stanja purify | y-stanja stanj stanjee- stanja stanj-it
Stem change A B C A B A A

Table 4.21 The stem change in the defective series of M2, M3,
respectively.

M5, M6 and M10

The stem-shape of non-M1 verbs can vary depending on the measure; however, it is
still similar to the stem-shape of M1, in that the change is induced by ablaut and the
monophthong. In addition, the stem change can divide these measures into two subsets
based on ablaut and stem syncretism. For example, M2 and M3 can have three stem-

shapes with the same syntagmatic distribution as that of M1 (CVCCV ~ CVCC ~
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CVCCee for M2 and CVVCV ~ CVVCee ~ CVVCYV for M3). These measures belong
to the i-vowel final verbs which, again in line with M1, lack stem syncretism across the
subject and object sub-paradigms.

By contrast, each of M5, M6 and M10, which have different verb-bases but
same stem-shape alternations. These measures belonging to the a-vowel final verbs that
show the stem syncretism pattern. Thus, the 3SGM imperfective stem A is also used to
fill in the cells of 3SGM perfective stem when the attached suffix is a C-initial object
marker. Nevertheless, the crucial difference between all of these measures and M1 is
that of the structure of stem-shape and in turn the stem change pattern of the 3SGM
perfective form. We saw that in M1 (Table 4.19) the stem of this form is syncretic with
that of 1/2 person forms in the perfective since both have the stem-shape CCee. By
contrast, in the measures in question, the stem of the 3SGM forms does not have the
monophthong -ee, but rather it is characterised by a low final vowel a. Therefore, in
the a-final vowel verbs, the 3SGM perfective form is syncretic with the 3SGM

imperfective form while in the a-final vowel verbs has a different stem; hence, stem D.

3.3 Double series

In section 3.1 , we saw that the main characteristics of this series is based on the
presence of two (M1) or three (two Cs stem-medially and one C stem-finally) (M2 and
M5) geminate consonants depending on the measure. The stem in M1 verb of this series
is similar to the defective series in having the long vowel ee extension, but it differs
from both the defective and sound series in lacking the FV. In addition, the stem-shape
can vary in two aspects: the presence/absence of the monophthong ee and ablaut.

Consider the following paradigm of M1.
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verb | Gloss | Subject 3SGM.Obj
Imperfective Perfective Perfective
3SGM | 3PLM 1PL 3SGM | 3SGF | 1PL 3SGM
gall |take |y-gill |y-gill-u | gallee-na | gall gall-it | gall-na | gall-a
radd | return | y-rudd | y-rudd-u | raddee-na | radd radd-it | radd-na | radd-a
stem change | A A B C C C C

Table 4.22 The stem change in M1 double series.

This series of M1 displays three stem changes, the ablaut resulting in a coherent stem
change distinguishing perfective vs imperfective sub-paradigms. Stem A in the
imperfective cells can have the vocalic pattern of either i or u while the perfective stem
vowel is always the low back vowel a.** It is also worth noting that the ablaut cannot
be deduced by the consonantal features since either high vowel can co-occur with
consonants of different place of articulation.*® In other words, the ablaut change is
lexically conditioned. In addition, within the perfective sub-paradigm, the stem change
pattern is the result of the presence of the monophthong which, although it seems to be
phonologically conditioned, occurs only before a C-initial subject marker (e.g. gallee-
na), and no monophthong realization is induced before a C-initial object marker (gall-
na).*® In fact, the monophthong results in a disyllabic stem with the heavy syllable
carrying the stress (e.g. gallée-na). Thus, in terms of the stem-shape, the basic stem
CVCiCi occurs in all cells, but stem C is represented by the complex stem CVCiCiee.
Traditionally, the double series was represented by the same template as the sound

series. According to Watson (2002, pp.146-148), double verbs in San’ani Arabic have

4 In Maltese, there is a bi-implicative relation across this series, which helps to deduce the ablaut change:
when the perfective of the 3SGM form has the low /a/, the imperfective ablaut change is /o/. By contrast,
when the perfective form has the vowel /e/, then the ablaut in the imperfective form will be either /e/ or
[il (Camilleri, 2014, p.83).

45 Examples of stem A include rinn ‘ring’, riff ‘move quickly’, rigg ‘become thin’, russ ‘sprinkle’ fiss
‘blow off”, dimm ‘condemn’, gis§ ‘mop’, kiss ‘feel frightened’, kuss ‘show dislike of people’, Sikk
‘doubt sb.’, sukk ‘stab sb.’

4 TLA also allows the affixation of a consonant-initial suffix to a nominal word form with a final
geminate, resulting in a trimoraic syllable (e.g. jadd, jadd.na ‘our grandfather’).
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a disyllabic template in which the overt second syllable was only triggered by
consonant-initial suffixes (e.g. habb-a ‘he loved’, habab-na ‘we loved’), the verb is
realized as a monosyllabic stem produced by a resyllabification ‘Double Rule’. In TLA,
on the other hand, double verbs only show a monosyllabic base irrespective of the
morphophonological environment.*” Therefore, as was pointed out by Watson for
Cairene, we argue that, synchronically, TLA double verbs have only the basic stem-
shape CVC;iCi with a signal vocalic pattern that, in template terms, would possibly
mean that the double rule has become lexicalized. One evidence for the lexicalization,
as argued by Watson for San’ani and Cairene Arabic, is that TLA has a few verbs of
which the shape stem in the surface representation is CVCiVC; (e.g. jafif ‘dry up’).
Therefore, it appears that the phonological process which resulted in CVCC with the
allomorphic variation of the same stem CVCVC+C vs CVCC+V may no longer be
applicable in TLA.

Across the non-M1 counterparts, there are three patterns of stem change which
can result in grouping the different measures of this series into the same classes of stem
change: M1 with M10 (Table 4.23 and Table 4.24), M2 with M5 (Table 4.24). While
M10 shares the same stem change pattern with M1, M7 displays different paradigmatic
complexity. In other words, the pattern of stem change can show a morphomic stem-
change relation by associating same pattern with measures of different stem-shapes.*®
In addition, the stem change of this series can display mutual-patterns characterised by

absence of ablaut in the imperfective sub-paradigm or the monophthong in the

47 Broselow (1976) argues that double verbs in Cairene are mapped to a triliteral verbal template in the
underlying representation. This account is based on the observation that the active and passive participles
of the double series share the same template as that of the triliteral verbs; hence, the second C of the CC
is associated with two templates in adjacent positions.

48 Bonami and Boyé (2008) discuss four ways of having morphomic relations which include morphomic
stems, morphomic classes.
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perfective sub-paradigm.*® Consider the paradigms of non-M1 double series (Table

4.23 and Table 4.24).

verb | Gloss Subject
Imperfective Perfective
3SGM | 3PLM 1PL 3SGM | 3SGF

ingall | be taken y-in-gall | y-in-gall-u | in-gallee-na | in-gall | in-gall-it
irtadd | be rejected | y-i-rtadd | y-rtadd-u | i-rtaddee-na | i-rtadd | i-rtadd-it
stem change A A B A A

Table 4.23 The stem change in the double series of M7 and M8 respectively.

verb Gloss Subject 3SGM.Obj
Imperfective Perfective Perfective
3SGM 3PLM 1PL 3SGM 3SGF 1PL 3SGM
haddid specify y-haddid y-haddid-u haddid-na haddid haddid-it haddid-na | haddid-a
tesammim | be poisoned | y-tesammim | y-tesamim-u | tesammim-na | tesammim | tesamim-it
stem change A A A A A A A
stegall exploit y-stegill y-stegill-u istegallee-na stegall stegall-it stegall-na | stegall-a
stemarr continue y-stemirr y-stemirr-u istemarree-na | stemarr stemarr-it
stem change A A B C C C C

Table 4.24 The stem change in double series of M2, M5 and M10 respectively.

Both M7 and M10 are the same as M1 in terms of stem-shape, since each of them have
two stem-shapes basic and complex: (st)-CVCiCi ~ (st)-CVCiCi-ee. By contrast, M2
and M5 paradigms have only a basic stem of the shape (t-)CVCiCiVCi.>® These
measures are also contrastive in terms of their pattern of stem change. For instance, in
the stem change of M7, the imperfective and perfective sub-paradigms have syncretic
stems by sharing the same stem A which, in turn, is also syncretic with stem C of M1
(Table 4.22). In M7 and M8, the stem of the 3" person perfective forms is used for the
imperfective forms, hence these measures have the stem change pattern AABAA which

is a mutual stem change pattern, also found in M2 and M5.

49 This case is true when the suffixes attached are subject markers (gallee-na ‘we took”).

%0 The stem change in M2, M5 and M10 may possibly be subject to phonological constraints of
degemination or consonant deletion in connected speech since it is difficult to produce three double
consonants in a sequence without a vowel. However, in M10 the ablaut is always i with no high vowel i
or u alternation.
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Unlike all the other measures of this series, M2 and M5 show no stem change
across the sub-paradigms. In other words, M2 and M5 display a unified pattern of stem
change. However, M7 and M8 stem change is different from the pattern in M2 and M5
in that the 1/2 person forms have a different stem characterized by the presence of the
monophthong ee. With this sub-pattern, M7 and M8 is more similar to M1 and M10.

Likewise, the pattern of stem change in M7 is the same as M2 and M5 in that
the imperfective cells show no ablaut and have the same stem as the perfective cells.
Thus, the TLA double series verbs is clearly characterised by sharing the different (sub)
patterns of stem change within a single paradigm.®*

Another important observation is that the pattern of stem change might be
considered as having a morphomic relation with the verb measure/stem-shape. For
instance, M1, M 7/8 and M10 share the same set of stem-shapes, but only M1 and M10
have the stem change AABCC.CC. By contrast, the stem change of M7/8 is AABAA
which is also associated with M7 of the defective (Table 4.20). In other words, the
different measures of the double series can have the same set of stem-shapes, but
associate with different patterns of stem change. Furthermore, the same stem change

can be associated with different verb series.

51 The stem change of M7 and M8 may possibly be an example of stem heteroclisis in line with the
heteroclisis denoted by declension exponents found in Latin because of deponency. According to
Baerman (2007, pp.14-15) deponency, which expresses ‘morphological mismatches’, can lead to
paradigmatic gap/defectiveness which in turn is filled by heteroclisis, a borrowed exponent/form of a
different class. For example, the declension of the Latin balneum ‘bath’ is a mixture of the second and
first declension noun in the singular and the plural respectively. Another example of heteroclisis provide
by (Baerman, 2007) comes from Gothic in which two inflection classes are: strong and weak. While the
strong class uses ablaut to inflect for the preterite, in the weak verb preterite paradigm, the inflection is
realized through the addition of a dental suffix (-t, -d or -s). By contrast, Gothic has some verbs known
as the preterite-present because of their deponent paradigms which are based on only preterite forms.
The present tense of these verbs is formed according to the ablaut pattern found in the preterite of the
strong verb. By contrast, the preterite paradigm of the preterite-present verbs inflects as that of the weak
verbs.
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The set of verb lexemes that belong to the M1 hollow series display two/three stem

change patterns. Unlike sound series, the stem-shape of this series is based on a

monosyllabic syllable structure which appears to be subject to phonological constraints

but only within the subject agreement sub-paradigms. An example of the stem variation

in four transitive/intransitive hollow verbs with different vocalic patterning is presented

in (Table 4.25).

Unlike M1 sound series (84.3.1), the stem change in the paradigm of M1 hollow

series is based on maximally three stem changes and minimally two. Each of stem

pattern differs in two respects: they exhibit different stem-shapes and vowel alternation.

Both stems A and C have the stem-shape CVVC that undergoes a syllable structure

change, resulting in stem-shape CVC of stem B.

verb | Gloss Subject Subj. 3SGM.Obj
Imperfective Perfective Perfective
3SGM | 3PLM 1PL 3SGM | 3SGF | 1PL 3SGM

baa$ | sell y-bii§ | y-biif-u | bi-na | baa§ baaS-it | baaS-na | baaS-a

faat | pass by y-fuut | y-fuut-u | fut-na | faat faat-it | faat-na | faat-a

saad | fish y-siid | y-siid -u | sud-na | saad saad -it | saad-na | saad-a

Stem change 1 A A B C C C C

baat | stay over y-baat | y-baat-u | bit-na | baat baat-it>?

xaaf | be frightened | y-xaaf | y-xaaf-u | xuf-na> | xaaf xaaf

Stem change 2 A A B A A

Table 4.25 The stem change in M1 hollow series.

While the imperfective sub-paradigm shows stem A across all cells, the pattern within

the perfective shows uniformity across perfective third person cells compared with the

1/2 person forms represented by stem B. In fact, the shape of stem B and C might

52 The verb naam ‘sleep’ and baan ‘appear’ have the same stem pattern as the verb baat.
%3 In ELA, the same verb is inflected as xif-na (Owens, 1984).
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appear to be subject to phonotactic constraints. While stem C is used before a V-initial
subject suffix and has a monosyllabic structure, stem B is chosen before a C-initial
subject suffix due to a syllable structure repair of unstressed vowel shortening.
However, this repair strategy of ‘Closed Syllable Shortening’ (CSS) to avoid ‘stray
Erasure’ does not hold before a C-initial object suffix and the stem-shape CVVC is
retained (Watson, 2002, p.66).>* In fact, the CSS in TLA is never obligatory between
the stem and negation particle s or the prepositional complement | particle (e.g. gaal-
()-1-ha ‘he said to her’).

In addition, there are four main vocalic patterns which divide hollow verbs into
three-stem change patterns all of which have the long low back vowel aa in stems C/A
in the third person forms. The verbs baa¢ ‘sell’ and faat ‘pass by’ represent the first
pattern in which the frontness or backness of the high long stem vowel in stem A
provides inferences for the stem B vowel that only differs in length. On the other hand,
the stem vowel implicative relation does not hold in the second pattern, which is
represented by the verb saad ‘fish’. The vowel quality of stem B is determined
lexically. The vocalic pattern of the final pattern is attested in a few frequent verbs (e.g.
baan ‘appear’, faaf ‘disgust by certain food’) in which the vocalic pattern of stem C
(aa) in stem change 1 is also used within the imperfective sub-paradigm; hence, the
resulting pattern of stem change has only two variants. Thus, the shape of the three

hollow stems can be represented as in the following table:

Stem-shape
Stem A | CVVC
Stem B | CVC
Stem C | CVVC

Table 4.26 The stem-shape in M1 hollow series.

5 Similarly, in Cairene Arabic, hollow verbs are subject to CSS when subject or object suffixes are
attached. By contrast, in San’ani Arabic, hollow verbs undergo vowel shortening before a subject suffix
only. With object suffixes, which have a h- or n-initial consonant, San’ani Arabic keeps the CVVC stem-
shape, but introduces an epenthetic vowel between the suffix and stem (Watson, 2002).
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Unlike the M1 sound series (84.3.1), the stem consonantal / as a final C in M1 hollow
series does not seem to induce a phonological restriction on the stem vowel; hence, the
consonant / can be preceded by a front/back high vowel (e.g. saak ~ sii ~ siz ‘melt’
VS. raak ~ riif ~ ruk ‘be lost’). It is also worth noting that the consonantal features do
not seem to affect the vocalic quality of the stems vowels (e.g. daar ~ diir ~ dir ‘do’ vs
daar ~ duur ~ dur ‘turn around’ and daag ~ duug ~ dug ‘taste’ vs. daag ~ @ ~ diig ‘be
narrowed down’). In fact, the traditional explanation of the vocalic pattern in hollow
verbs assumes that the stem vowels are derived from the underlying root glides (i.e. /i/
from /j/ and /u/ from /w/) (see 83.1). In TLA, the quality of the root glide does not

always match/correlate with the quality of the stem A or stem B vowel (Table 4.27).

root | gloss stem A | stem B
rwh | be lost riih ruh
twh | fall tiih tuh
swm | fast siim sum
syh | shout siih suh
syd | fish siid sud
tyr | fly tiir tur
gyr | be jealous giir gur
dyf | add diif duf
dyS | be lost dii¢ du$
Xyn | betray Xuun | xun
syg | drive suug sug
gys | tryon giis gis
gym | pray at night | guum | gum
gym | take away sth. | giim gim
gyd | pull with robe | guud | gud
gyb | be absent giib gub

Table 4.27 The glide in the root of the hollow verbs compared the stem vowel in
TLA.

Broselow (1976), discussing hollow verbs in CA, argues for the lexicalization of these
vocalic patterns based on the observation that the stem of the derived form of the hollow

verb such as the active participle always has the shape CVyVC with a glide -y
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regardless of the front-back vowel alternation and the underlying glide. In the examples
provided in (Table 4.25), the relevant deverbal nouns are bayay, fayit, sayid, bayit and
xayif respectively.

Further evidence for lexicalisation comes from the stem change of the M7, M8
and M10 hollow series. The relationship between M1 and M7/M8 in terms of the stem-
shape and ablaut seems to be strongly correlated particularly in the use of stem C (third
person perfective stem). Consider the following fragment of the perfective and

imperfective sub-paradigm of the measures in question:

verb | Gloss | Subject

Imperfective Perfective

3SGM 3PLM 3SGM | 3SGF
baaS | be sold | y-in-baaS-u | y-in-baaS-u | in-baaS | in-baaS-it
saad fish y-in-saad y-in-saad-u | in-saad | in-saad-it
laam®® | blame | y-i-I(t)aam | y-i-I(t)aam-u | i-l(t)aam | i-l(t)aam-it
stem change A A A A

Table 4.28 The stem change in hollow series of M7 and M8 respectively.

These measures display only one stem variant all based on stem C of M1 hollow series.
In other words, regardless of the root glide, the same vocalic pattern is shared across
aspect sub-paradigms within third person forms. However, in verbs such as jaab ‘bring’
it is possible to have corresponding 1PL form nin-jaab-u ‘we are brought” which has
the same stem vocalic pattern /aa/ as the third person forms. In addition, the 1 and 2
perfective forms tend to have the same stem as that of M1 (e.g. jib-na ‘we brought” and
in-jib-na ‘be brought/be born’, lum-na ‘criticize’ and iltum-na ‘be blamed’. Thus, the

stem-shape of this measure can be CVVC or CVC.

%5 Other examples of hollow M8 do not have a corresponding M1 (Staag ‘tmiss’, xtaar ‘choose’, htaaz
‘need’, iitaal ‘deceive’ and htaar ‘be confused’ (Harrama, 1993, p.83).
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The stem pattern of M10 is similar to that of M1 as it shows three stems.
Nevertheless, both stem B and C are based on the same vowel quality while stem A

shows vowel quality change (Table 4.29).

verb Gloss | Subject 3SGM.Obj
Imperfective Perfective Perfective
3SGM | 3PLM 1PL 3SGM | 3SGF 1PL 3SGM
stefaad | benefit | y-stefiid | y-stefiid-u | stefad-na | stefaad | stefaad-it | stefaad-na | stefaad-a
stem change A A B C C C C

Table 4.29 The stem change in M10 hollow series.

The stems B and C are the result of the phonological process of syncope; hence, both
stems have the same vocalic quality. Although stem A shows vowel change, all verbs
of this measure appear to have the same stem vowel quality and no clear co-relation

with the quality of the middle root C (e.g. stefiid ~ stefad ~ stefaad ‘recover’).

4.3.5 Summary

This section has introduced a description of the stem change pattern across the measure
provided and their corresponding series. Clearly, the overall pattern of stem change can
be based on altering the stem-shape and/or ablaut. The relationship between the
measures and the pattern of stem change seems to have a morphomic nature, since
different measures can display the same stem pattern. On the other hand, the different
stem patterns can associate with the same measure series. However, the stem change
can be motivated by different factors according to which not every stem variant can
form a distinct stem with a lexical indexing. The following section will discuss the

morphomicity of TLA stems.
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4.4  Representing TLA semi-autonomous morphomic stems

The stem change in TLA can be affected by different factors. In some cases, there
seems to be only one motivating condition while in other stem patterns the effect is
more complex. The factors might act as ‘stem referencing features’ which can describe
the morphological nature of TLA verb stems. Based on the different stem types
discussed in the literature, including morphomic (m-stem) (Aronoff, 1994),
morphophonological (m-p.stem) (Spencer, 2013; Maiden, 2009), morphosyntactic (m-
s.stem) (Baerman & Corbett, 2012) and phonological (p.stem) Anderson (1992, 2008,
2011) (82.3) there seems to be a scale of different stem properties which can determine
the stem complexity. TLA stems can be motivated by the interaction of these
morphological and extramorphological factors. Understanding the nature of the

autonomous and/or semi-autonomous TLA stem change, we propose the framework in

(Table 4.30).
Stem type morphological and extramorphological stem factors
Morphological morphophonological morphosyntactic phonological
m-stem + - - -
m.p-stem + + - -
m.s-stem + - + -
p-stem - - - +

Table 4.30 The stem referencing features.

TLA stem can be defined by four properties. The plus and minus signs respectively
indicate the presence or absence of sensitivity to particular factor(s) that correlate(s)
and/or condition(s) the stem alternation. Therefore, the [-morphological] stem means
that there is a level of stem form/choice predictability provided by extramorphological
factor(s). At the level of arbitrariness, any stem that has a [+morphological] referencing

feature means it cannot be fully predicted by any other factor; hence, it is lexically
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determined and morphologically induced.>® However, the arbitrary stem-shape, ablaut,
blocking of a possible monophthongal realization which acquires the stem the
[+morphological] referencing feature can co-occur with some/all extramorphological
factors provided in (Table 4.30).

The reason for listing these factors in this order is to represent the idea that the
canonical suppletive stem (Corbett, 2007) and/or the maximally morphomic stem
(Spencer, 2012, 2013a) may possibly be the canonical nature of TLA stems as a Semitic
language. Nonetheless, TLA stem alternations can show deviation from this ideal. The
tendency of this deviation seems to be due to morphophonological factors, then
possibly a morphosyntactic factors, and finally at the end of this scale of non-canonicity
come phonological factors. In fact, TLA stem can have referencing features at different
points of the scale and a representative way of pointing to these points of the scale is
best shown by binary marking (with a +/- sign). However, it is important to emphasise
that TLA stems do not display all the +/- possibilities of stem conditioning factors. The

discussion will only be based on the properties that stipulate stem change in TLA verbs.

A

4.5 TLA Stem referencing features

In section 4.3 , we showed that stem change is a common feature of TLA inflectional
paradigm. The statue of TLA stems in different measures can be defined by different
referencing features. The stem alternation seems to be systematically associated with a
set of particular properties including phonological (84.5.1), morphophonological

(84.5.2), morphosyntactic (84.5.3), and/or morphological (84.5.4) properties. The

% A (maximally) morphomic stem in autonomous morphology should have a [+morphological]
referencing feature with no sensitivity to any other factors. By contrast, a semi-autonomous morphology
includes morphomic stems that are morphologically induced, [+morphological], but can show sensitivity
to extramorphological factors. It is important to note that the + sign does not donate the realization of
particular extramorphological factors, but rather it reflects the sensitivity and correlation of the
morphomic stem with these factors.
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interaction of these synchronic conditioning effects results in semi-autonomous TLA

stems.

4.5.1 Phonological effects on the stem change

The paradigmatic pattern of TLA stem alternation can be determined by phonologically
conditioned behaviour which, nevertheless, interacts with arbitrary morphological
stipulation in some measures. However, the effect is that not all stems need to be listed
in the lexicon since some of these changes can be due to phonological adjustments
required by syllabification constraints. For instance, the pattern of stem change in the
sound series in each of M2, M3, M5 and M6 (Table 4.18) can also be due to phonotactic
constraints of syllabification, resulting in variation of the same stem. Thus, in both M2
¢allim ‘teach’ and M5 tefallim ‘learn’, the final stem vowel occurs post gemination,
and undergoes vowel syncope when a vowel-initial suffix is attached to the stem.
According to Watson (2007, p.339), the process of a ‘postgeminate high vowel
deletion’ is a distinctive characteristic of Arabic VC dialects.®’

In some cases, as Owens (1980) points out for TLA, an unstressed short vowel
becomes a high vowel when it occurs in a closed syllable word-finally. For instance, in
stem A of sound series M2 (e.g. TLA gassim cf. ELA gdssam ‘he divided’) (Table

4.18), the stress is on the first syllable and the final vowel is raised. However, he also

57 Kiparsky (2003) presents a semisyllable account of syllables in Arabic, which divides the dialects into
three types each of which distinguished and linked by sharing certain syllabification patterns. Under this
account, Arabic has three different types of dialects based on the syllabification of the morphologically
derived CCC clusters. In the first, second and third types, the CCC cluster is syllabified as CVCC (VC
dialects), CCC (C dialects) and CCVC (CV dialects) respectively. For instance, the epenthesis in CV
dialect occurs to the right of the CCC cluster (CCvC) (e.g. TLA /gult-la/ [gultila] ‘I said to him”) whereas
in the VC dialects, the epenthesis is inserted to the left (CCC=CvCC) (e.g. /gilt-la/ [gilitla] ‘I said to
him’). In addition, in VC dialects, the imperfective inflectional forms with a V-initial suffix has the
syllable structure CVCC-V(C) as in: TLA [jikitbu] ‘they write’. By contrast, C dialects simply drop the
vowel ([jiktbu]), and CV dialects retain the vowel as in CCiC ([jiktibu]) in the corresponding cases.
Therefore, TLA can pattern as a CV or VVC dialect whereas Tripoli LA is a VC dialect as classified by
Watson (2007). Although this semisyllable approach can account for a wide set of Arabic syllable-related
dialects, TLA (along with other dialects (Watson, 2007)) shows syllabification phenomena of different
dialect types.
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notes that, in the forms to which a consonant suffix is attached (TLA stem C) (e.g.
gassim-na ‘we divided’), the stress is on the penultimate syllable and yet the vowel
quality is not affected. The second stem vowel in stem A (y-gassim (3SGM.imperf) ~
y-gassm-u (3PLM.imperf)) seems to behave as a structural vowel which can be
stressed, but can undergo elision. In fact, this account seems to contradict Owens’
description of the syllable structure according to which vowels can be either ‘structural
V’ which can carry stress or unstressed elidable ‘epenthetic v’ which is unstressed and
elidable (83.2.1). According to Watson (2007), in CV Arabic dialects®®, the epenthetic
vowel is always treated as a regular vowel in terms of undergoing lexical processes
including vowel shortening and stress to which VC dialects epenthesis is not visible.
In TLA, the second vowel in form gassim-na ‘we divided’ carries stress, but in the form
gul-(i)-t ‘I said’, the vowel i never receives stress.

Clearly, the vowel of the former form is likely to be a stem vowel while in the
latter the vowel can be considered as an epenthetic vowel which is always unstressed
and can be elidable. The stem change pattern in sound series of the measures in question
can be influenced by phonological factors based on phonotactic constraints resulting in
phonologically conditioned change of the same stem. Therefore, the stem pattern in
non-M1 (except M7 and M8) sound series effectively constitutes a phonological
environment for stem selection.

Likewise, we might tentatively suggest that phonological factors can also
contribute to the morphophonological apophonic effect in some verb series. In sound
series M1, for example, verbs show ablaut across both sub-paradigms resulting in stem
A, stem B and stem D (Table 4.15). Some vocalic patterns of these stems are variable

while others seem to be correlated constantly with certain sounds. The distinctive

58 See footnote 57
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vocalization of stem A and stem B is of a particular interest since in certain cases the
vowel alternations seem to be corresponding to a network of specific sounds including
(h, &, ¢, and emphatic sounds). Otherwise, the vocalic alternation is lexically stipulated,
resulting in fully independent stems (with different indexing). Consider the ablaut in

the imperfective sub-paradigm of M1 sound series in (Table 4.31):

Stem A | Stem B | gloss apophony
r¢im ri¥m desire i~

drub durb hit u~u

dbah dibh slaughter | i~a

gtil gutl Kill i~u

smag sim¢ hear a~i

Table 4.31 The ablaut changes in stem A and stem B M1 sound series.

The vowel of stem A is alternating (i.e. it can be either i, u or a). However, the vocalic
pattern is not completely arbitrary since the ablaut change that leads to the stem-shape
CCaC is phonologically conditioned by C3. In this series, when the verb stem A ends
in the laryngeal sound h or the pharyngeal sounds 7 or ¢, then the stem vowel will be
the low vowel a. It is important to note that the selection of the stem CCacC is restricted
in two ways. First, the conditioning consonants have to be a stem final consonant.
Second, the conditioning only affects the stem A vowel. In other words, the effects of
these stem final consonants on neighbouring vowels is blocked elsewhere. There are
many examples in which the consonant h occurs as C1/C2 but in which the
preceding/following vowel is a high front or back vowel and lacks the lowering effect
(e.g. feraf ~ n-i¢rif/n-agruf ‘know’, {ezaf ~ n-i{zif ‘play a musical instrument’, {erad~

n-ufrud ‘display’ fegas ~ n-ifgis ‘reverse’, refas ~ n-urfus ‘shiver’, refaf ~ n-ir¢if
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‘bleed through noise’).>® In addition, unlike stem A, the corresponding stem D can only
have a high vowel as a second stem vowel (Suruf, {izif, {urud, rufus, ri¢if). In many
Semitic languages, according to Watson (2002), the laryngeals, pharyngeals and the
uvular fricatives belong to the natural class of gutturals. For instance, Arabic, Maltese
and Ethiopian Semitic pattern together in lowering a neighbouring vowel such as the
FV which is realized as low /a/ when the stem initial consonant is a guttural. However,
unlike TLA, the lowering effect of these sounds in these languages is not restricted by
their stem final position.

A case of phonologically induced ablaut is observed in stem D of the M1 sound
series in which the stem-shape can be either CuCuC or CiCiC. As it will be argued in
section 4.5.2 and section 4.5.4, it may not possible to predict the stem choice in this
case; hence, the stem selection is morphologically stipulated. However, in one case, the
ablaut in stem D seems to be determined by root radical dependency when one of the
consonants is a pharyngealized phoneme. Thus, if the verb has the consonants s, ¢, d,
or z, stem D tends to have stem-shape CuCuC. In other words, emphatic consonants
can block CiCiC in stem D, and vowel backness is induced (e.g. segas ~ suguz “fail’,

relab ~ rulub ‘request’, relag~rulu¢ ‘come out”). However, it is interesting to note that

59 According to Owens (1984, p.111), in some verb classes in ELA (83.2.1), the shape of the stem appears
to be determined by the verb root radicals. Thus, if the verb has the guttural /h, h or §/ as C; or Cg, it will
belong to class 3 with the perfective stem-shape vCCvC and imperfective stem-shape CCVC (class 5).
In other words, the shape of the stem has dependency on the phonetic feature of the C forming the root.
However, he also provides the verb isrib ‘he drank’ as a class 3 verb. He emphasizes that if the verb has
the stem-shape CVCVC (class 1) in perfective and VCCVC in imperfective (class 5), the verbs of this
class will tend to have the consonants in question as C, and Cs. He adds that there are only three verbs
with C; or Cs as /h, h or ¢/ that can belong to both class1 and class 4 (imperfective stem shape v-CCvC)
simultaneously based on aspect. These verbs include yu-gfud ‘he stays’, yi-lhim ‘he welds’ (TLA ya-
lhim), ti-sbih ‘be in the state of” (TLA ta-sbah) (i.e. these have the same aspect stem-shapes (aspect
classes) as kitab ‘write” verb). It seems that the overall tendency is that verbs with the relevant consonants
will restrict the imperfective stem-shape to that of class5 while the perfective can have the stem-shape
of class 3 or class 1. Clearly, the relationship between the stem-shape and phonetic features of the
radicals seems to be arbitrary rather than a systemic synchronic process for determining the verb class.
The knowledge of the consonant does not always determine the inflection class of the verb. We might
suggest that these verbs show a morphomic stem (based on arbitrary choice of syllable structure/stem-
shape) within the perfective sub-paradigm.
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the emphatic assimilation does not seem to always affect the FV nor the low vowel
conditioning in the imperfective forms (e.g. y-u-flub ‘he requests’ cf. y-a-sgus ‘he
fails*®, and ya-fla¢’ ‘he comes out’).

Likewise, in the double series, these emphatic sounds tend to be associated with
the u-ablaut (e.g. dann ~ dunn ‘think’, sarr ~ surr ‘pack up’, rass ~ russ ‘press’). Borg
(1997) points out that, diachronically, the emphatic/guttural environment is associated
with /aa/ which is synchronically realized as /uu/, but /ii/ elsewhere. In TLA, however,
this observation does not seem to hold in the defective and hollow series. For instance,
in the defective series the vowel of stem A can never be a high back vowel, it is either
a high front vowel /i/ or a low vowel /a/ (gdee ~ yi-gdi ‘do a task’, rdee ~ ya-rda
‘accept’, tlee ~ yi-fli ‘paint’) (Table 4.19). Similarly, there are hollow verbs (Table
4.25), in which stem A (e.g. siid ‘fish’, siim ‘fast’, fiib ‘be cooked, accept sth.” diif
‘add’) and the corresponding stem C (e.g. saad, saam, raab, daaf) have the front long
/ii/ vowel and a back low vowel /aa/ respectively. Moreover, the M1 sound series with
plain consonants can also choose the stem-shape CuCuC.5! According to Owens (1984,
p.37), in ELA verbal stem change (in imperfective) based on the consonantal
phonological effect might be associated with a consonantal scale determined by the

tendency for co-occurring with back prosody vowels.?

80 (cf. ZLA & Tripoli LA yu-sgut ‘he fails’).

81 Borg (1997) argues that Cypriot Arabic shows retention of the historical /a/ which does not raise to /e/
when in the neighbourhood of a historically emphatic environment. Likewise, Heath (1989, p.75) notes
that in Moroccan Arabic, emphatics can have a backing and lowering effect on adjacent vowels (e.g. in
the loanword French moket ‘moquette’ vowels are realized as MokeT).

62 The numbering of the scale from 1 to 5 represents the level of the association between five sets of
consonants and the back prosody. Level 1 of the scale has the consonant sets that are most likely to
associate with the back prosody ascending to the level 5 consonant set the members of which are less
likely to occur with a back vowel. Within level 1, there are two sets which are equally likely compared
with the sets from 2 to 5. However, the co-occurrence of a back vowel and the consonant(s) in 1.a set is
even more probable than with those of the 1.b set.
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(3 la(dts)b (x,8),2(r]1),3.(g b mf),4 (w),5 (nbfdtzsyks¢,h,
h, §)

The first set of consonants can be divided in two main groups. The first three
consonants (1.a) are positioned high in the scale as they always occur with a back
vocalic pattern. The first subset, which consists of the emphatic sounds, is not only
associated with back vowels, but also spreads the backness feature to adjacent syllables.
By contrast, the second subset (1.b) does not necessarily affect the prosody of the rest
of the syllables. Owens points out that the vocalic alternation tends to have
morphological distribution since it occurs in ‘pairs of related morphological forms’
(1984, p.38). Nevertheless, the vocalic pattern adjacent to the consonantal set 2 to 5
cannot be predicted (§4.5.4).63

Clearly, the paradigmatic behaviour of the verb series discussed above show
that, in some verbs, the stem change can be due to phonological stipulation as we saw
in the case of vowel syncope. By contrast, the phonological effect associated with the
stem change seems to be morphologically conditioned in other verbs (ablaut change to
a back vowel). In other words, stem A of M2, M3, M5, M6 and stem D of M1 in sound

series can have a [+phonological] sensitivity (Table 4.32).

stem morphological and extramorphological stem factors

change | Morphological morphophonological morphosyntactic phonological
Stem A - + - +
Stem D + + + +

Table 4.32 The Stem referencing features in stem D in M1 sound series and stem A of
M1, M2, M3, M5 and M6 sound series.

83 It is worth noting that the back prosody in Owens’ (1984) analysis is represented by the back vowel
/u/ and low back vowel /a/. In fact, in ELA low vowels tend to correlate with back prosody more than
high vowels (e.g. ELA yagbal cf. TLA yagbil ‘he accepts sth.”).
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In these cases, stem A of the verbs in question has a [+phonological] property due to
the phonological stipulation of the stem-shape. Likewise, stem D can also be
[+phonological] since that the knowledge of the phonological emphatic feature of the
stem consonant can predict the stem vocalization. In addition, the minus sign indicates
that the factor may not affect the stem change. Nevertheless, there are cases in which
all factors can contribute to the stem change as will be further discussed in the following
sections. Next, we will consider the paradigmatic effects stipulated by interaction of

phonological and morphological rules.

4.5.2 Morphophonological effects on the stem change

Every stem change in every measure/series can have a syntagmatic distribution
determined by the phonological shape of the affix. However, this does not always
guarantee a fully predictable stem. For instance, the vowel-initial exponent can
determine allomorphic stem alternation (Spencer, 2012, 2013a) characterised by stem
vowel elision or blocking of the monophthongal realization (e.g. M1 double series,
raddee-t ‘I returned’ vs. radd-it ‘she returned’). In some verb series, the stem change,
akin to ablaut, can have reference to a syntagmatic distribution; however, the stem form
remains arbitrary (e.g. rebak ~ ribik ‘confuse sb.’, rekab ~ rukub ‘ride’, regab ~ rigib
‘peek’, gerab ~ gurub ‘touch/approach’). In addition, the morphophonological
mapping between the stem with the monophthong ee and the consonant-initial
exponents can be overridden (rakkee-na ‘we hit badly’ vs rakk-na ‘he hit us badly’.
Therefore, the distributional correspondence is complex and can be a statement of
‘morphology by itself.

In the M1 sound series, morphophonological interactions can affect the stem-
shape and as a result, the stem alternation can have reference to a syntagmatic

distribution according to which a specific stem is chosen by the morphophonological
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environment effect induced by a V/C-initial prefix/suffix as a subject or object
exponent (Stump, 2001b) (Table 4.16). In the imperfective paradigm, stem A and B
have different stem-shapes (e.g. y-a-sma¢ ~ y-a-sim¢-u ‘hear’) (Table 4.15). While
Stem A occurs before consonantal allomorphs (or in unsuffixed forms) created by the
subject/object exponents, stem B is chosen in a pre-vocalic position. In other words,
the context created by the exponent leads to a formal stem variation resulting in
‘allostems’ based on the stem-shape. However, the stems remain unpredictable.
Likewise, stem D in the perfective sub-paradigm is only selected in a pre-vocalic
position whether it is before a subject or an object suffix (e.g. gurub-it ‘she touched’,
gurub-a ‘he touched him’) while stem C occurs elsewhere (gerab, gerab-na, gerab-ti
‘he, we, you.SGF touched sth/sb.’). The following table represents the stem selection

in M1 sound series when sensitive to extramorphological factors.

Subj. or Obj. suffix
Stem B V-initial
Stem D
Stem A | C-initial
Stem C

Table 4.33 The syntagmatic distribution of stems in M1 sound series.

Another morphophonological dimension is represented by the stress assignment which
appears to be sensitive to some patterns of stem change in this series. In the
imperfective stems, the stress is on the initial syllable formed by the FV. By contrast,
in the perfective sub-paradigm, stem change D correlates with initial stress placement
whereas stem B has penultimate stress (gutul-it, getal, y-ugtil ‘kill”) (Chapter 3, 81.3.3).
Although the stem change coincides with the stress shift as an element of
morphophonological alternation, the stem choice and form is independently achieved

i.e. ‘the alternations are irremediably as “‘unnatural’ products of stress’ (Maiden, 2005,
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p.106). For instance, it is not possible for the stress to trigger the stem change since the
same stem D is also selected in the M7 (Table 4.17); nonetheless, the stress is on the
initial syllable, that is, the prefix in- rather than the stem.%* In addition, recall from
Chapter 3, section 1.3.3 that in TLA, a heavy syllable attracts stress. In verbal
paradigms, stress can be shifted to the vowel subject suffix when a V-initial marker
such as the object 3SGM suffix -a is added (e.g. kuruh-it ~ kuruh-dat-a/-ik ‘she hated
him/you’).

Another example of a morphophonological stem-shape conditioning in the M1
sound series is related to the set of verbs which has the glide w/y as the initial consonant
C1, traditionally known as assimilated verbs, displaying an allomorphic stem variation.
Unlike the perfective forms in which the glide is retained stem-initially, in the
imperfective and the imperative forms, the C1 glide is always absent (Table 4.15). In
fact, when the glide w/y is preceded by the FV, it undergoes assimilation, being
manifested as a high back vowel uu (werat ~ yuurit ‘inherit’) or a high front vowel ii
(yebas ~ yiibis ‘dry up’) respectively.®® The assimilation leads to vowel lengthening;
hence, altering the typical stem-shape of this series in the imperfective sub-paradigm:
CV-CCVC »% C-VVCVC (e.g. wezan ~ yu-uzin ~ yu-uzn-u ‘weigh’, werat ~ yu-u-rit,
yu-urt-u ‘inherit’). Therefore, it seems that if a complex stem produced by morphology
results in unattested sequences in the stem-shape, a phonological process is triggered.

In other words, similar to CA (Chekayri & Schee 2003), TLA seems to have a

84A similar view is argued by Maiden (2009) for the stress and N-pattern in Italian. However, a different
view is suggested by Anderson (2008) for Rumansh stem alternation (82.3.4). It is also apparent from
the data in Table 4.9 and Table 4.13 that TLA stem patterning is similar to the Surmiran verb stems
(Anderson, 2008), whose distribution is determined by stress pattern (82.3.4). However, in the TLA case,
the alternate stem forms cannot be easily related in purely phonological terms (§4.5.4).

8 Watson (2002, p.19) points out that although all Arabic dialects have reserved these glides, in some
dialects they are realized as vowels when preceding a consonant word-initially, following a consonant
word-finally or between consonants.

8 The symbol > means that the change from the expected stem-shape to the resultant form is
morphophonologically conditioned.
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phonotactic constraint which disallows the sequences (*uwC) and (*iyC) in the
imperfective forms of the M1 sound series.%” However, the sequences (wuC), (wiC)
and (yiC) are permissible, occurring in stem D (wizin-it ‘weight’, wu¢ud-it ‘promise’,
yibis-it ‘dry’, yiZis-it ‘fed up’). It is also possible to have the sequence (awV) as a result
of adding the negation (particle) to stem B/D (e.g. ma-wezan-is ‘he did not weight’ ma-
wizin-it-is cf. the same sequence word-finally nwee ~ yi-nwi ‘intend’, rwee ~ yi-rwi
‘water’, Xwee ~ yax-wa ‘miss’). Clearly, the syntagmatic distribution of A, B, C and D

stems in the M1 sound series indicates that these stems can have a

[+morphophonological] referencing feature representing their behaviour as m-p stems

(Table 4.34):
stem morphological and extramorphological stem factors
change | Morphological morphophonological morphosyntactic phonological
Stem A + + - +
Stem B + + - +
Stem C - + + -
Stem D + + + +

Table 4.34 The stem referencing features in M1 sound series.

The table shows that every stem in M1 of this series has a [+morphophonological]
feature, because of their morphophonologically conditioned stem-shapes.

Similarly, the defective series of all measures and the M1 double series show
stem changes with sensitivity to morphophonological factors. This conditioning is
manifested in the presence or absence of the monophthongal-induced vowel change
stem-finally in the verbs in question. In section 4.3.1, we showed that measures of the

defective series have different stem-shapes. They all have the monophthong /ee/ before

57 The same morphophonological effect is found in the imperfective forms of M1 defective series w{ee
~ yuufa ‘to become unconscious’. In other types of words, the sequences (uwC) and (iyC) seem to be
allowed (e.g. buwaas ‘screaming’, guwaasa ‘submarine’, tagiya ‘hat’, masrahiya ‘a play’, siyad
‘fisherman”).
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consonant-initial subject suffixes (e.g. M1 nseet ‘I forgot’, M2 bakkeet ‘I upset sb.”),
but in M1, the unsuffixed 3SGM form is based on the stem with the monophthong ee
(e.g. nsee ‘forget’). In TLA, the stem-shape CCee alternates with stem-shape CC (nsee-
t ‘I forgot’ ns-it ‘she forgot’) (Table 4.19 and Table 4.21). These stems are
syntagmatically distributed in the perfective sub-paradigm. Thus, the stem-shape with
a consonantal ending CC in any measure (i.e. without the VVV ending represented by
monophthong value ee) is selected before a vowel-initial subject suffix. The same
morphophonological correlation is found within the imperfective sub-paradigm (ya-
nsa ‘he forgets’, ya-ns-u ‘they forget’). However, the stem final vowel of this series in
any measure is retained in the object paradigm in all phonological contexts (e.g. nsa-a

‘he forgot him”). It seems that the syntagmatic distribution is only partially induced.

stem morphological and extramorphological stem factors

change | Morphological morphophonological morphosyntactic phonological
defective series (a-vowel final verbs)

stem A + - - -

stem B - + - +68

stem C - + + -
defective series (i-vowel final verbs)

Stem A + + - -

Stem B - + - +

Stem C - + + -

Stem D + - - -

Table 4.35 The stem referencing features in M1 defective series.

Stem A in the i-vowel final verbs has the [+morphophonological] feature since it
correlates with the phonologically conditioned context of the exponent while stem A

of the a-vowel final verbs lacks this conditioning feature. In both sets, stem B has a

8 A [+morphophonological] and [+phonological] means that the stem is predictable and does not require
listing. By contrast, a [+morphological] and [+morphophonological] means the stem is unpredictable by
the features and need to be listed.
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[+morphophonological] feature. Stem D is only in the i-vowel final verbs and has a
[-morphophonological] representation with no reference to the context of exponents.
Likewise, the stems in the M1 double and hollow series have in part
morphophonologically conditioned stems (Table 4.22 and Table 4.25). The stem
change of these verbs has the pattern ABC in which A and C have the same stem-shapes
(CVCC in double series and CVVC in hollow series), but with ablaut change. Stem B,
on the other hand, is different in both cases. For instance, in the double series stem B
(CVCCee, raddee-t ‘I return sth.”) is a complex stem due to the presence of the
monophthong ee while stem B of the hollow series has the shape CVC (e.g. bi¢-t ‘I
sold”) with a short vowel. Stem B, in both verb series, is selected before a consonantal
subject suffix. Nevertheless, this stem is not selected before a consonantal object; thus,
the double verb selects the non-complex stem-shape CVCC (radd-na ‘he returned us’
cf. raddee-na ‘we returned’) and the hollow verb uses the CVVC stem-shape with the
long vowel (faat-na ‘he passed by us’, fut-na’ ‘we passed by sth/sb”). The paradigmatic
behaviour of these verbs seems to imply that stem B can be defined
morphophonologically in some phonological contexts but not others; therefore, the

stem choice remains morphomic.

stem morphological and extramorphological stem factors

change Morphological morphophonological morphosyntactic phonological
double series

Stem A + - + +

Stem B + + + -

Stem C + - + -
hollow series

stem A + - - -

stem B + + + +

stem C + - + -

Table 4.36 The stem referencing features in M1 double and hollow series.
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Stem B in both series has the [+morphophonological] referencing feature since it has a
syntagmatic distribution. However, the sensitivity to the phonological shape of
exponent is only possible with subject suffixes; hence, the referencing feature
[+morphological].

Clearly, the stem change pattern discussed in this section can involve m-p stems
the choice of which is determined by morphophonological terms. Nonetheless, these
stems remain morphomic since the sensitivity to the morphophonological factors is not
consistent with all types of conditioning exponents. In the next section, we will show
that in addition to the semi-syntagmatic distribution, some stems correlate with

paradigmatic cells which represent a natural class of MPs.

4.5.3 Morphosyntactic effects on the stem change

This section will discuss the paradigmatic behaviour of the stem change in which the
resultant stem can be sensitive to the morphosyntactic value of the form. In 83.1.1, we
introduced the different MPs realized by prefixes and suffixes in the imperfective, but
by only suffixes in the perfective. However, in some verbs, the stem selection can show
sensitivity to morphosyntactic factors. A set of resultant stem changes can be attributed
to paradigmatic cells forming a natural class. In other words, the stem change can be
characterized by a feature split that represents the grouping of the different stems
paradigmatically.

The stem sensitivity to the morphosyntactic factor is expressed by the
[+morphosyntactic] stem feature. The presence of this referencing feature means that
within the change pattern, stems can be unified by reference to a particular MP value

in comparison with the whole pattern. However, it does not necessarily mean that the
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stem is realizing a feature value in line with the exponent. Therefore, the fact that the
stem change can be defined in reference to the paradigmatic context does not exclude
stem morphomicity (Maiden, 2009). Evidence for this can be based on the stem change
in derived measures which when compared with M1 show an MP clash, i.e. associate
with cells whose MPs do not form a natural class. For instance, in the M1 sound series
there are four instances of stem change ABCD (Table 4.15). In addition, each of the
two stems (AB) and (CD) is chosen in a different sub-paradigm, possibly representing
a case of Aspect-split (Corbett, 2015). Thus, both stem A and B occur in the non-
perfective sub-paradigms (imperfective y-u-gtil ‘he kills’ ~ y-u-gut/ ‘they kill’ and the
corresponding imperative forms ugtil ~ ugutil-u) while stem C and D can only associate
with the perfective. In other words, the stems represent a grouping of a natural class

only of an aspect value ® (Table 4.37).

forms built on this stem (subject markers) Split
Stem A | Imperf (3SGM. 1SG, 2SGM), Imper(2SGM) Non-perf
Stem B | Imperf (1.2.3PL, 2SGF), Imper(2SGF/PL)
Stem C | perf (1.2SG/PL, 3SGM) Perf
Stem D | perf (3SGF/PL)

Table 4.37 The paradigmatic distribution of sound series M1.

Although across the whole paradigm, the split in aspect feature can characterise the
pattern of stem change, the stem selection within the perfective sub-paradigm
associated with cells of contradictory person and number features that is particularly
acute in the paradigmatic distribution of stems C and D. The lack of this conditioning
factor in these stems can be represented by the [-morphosyntactic] feature. By contrast,

morphosyntactic effects can be more clearly induced in stems C and D which selected

8 Baerman and Corbett (2012, p.60) present a similar case of stem alternation sensitive to
morphosyntactic factors from Koyi Rai in which the stem alternation can be defined in terms of person
values determined by a kind of hierarchy of person and number realization.
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in the perfective sub-paradigm in this measure; hence, the [+morphosyntactic]
referencing feature (Table 4.34).

Likewise, a paradigmatically distributed account can be proposed for the stem
change pattern in the hollow and double series. The stems in these verbs correlate with
a bundle of the same feature values with the affixes i.e. can be found in paradigm cells
that form a natural class in terms of MPs. In Table 4.22, Table 4.25 and Table 4.26, we
showed that both M1 double and hollow series (stem change 1) have the pattern of stem
change which includes three different stems ABC of which stem C seems to realize the

third person and perfective aspect group of features.

stem forms built on this stem | Split double hollow
change | (subject markers) series series
Stem A | Imperf, Imper Non-perf | rudd siid
Stem B | perf (1/2SG/PL) 1/2Perf | raddee sud
Stem C | perf (3SG/PL) 3Perf radd saad

Table 4.38 The paradigmatic stem distribution in double radd ‘return’ and hollow
verbs saad ‘fish’ (stem change 1).

The above table shows that stem C in both series occurs in the third person form cells
in the perfective. Therefore, stem C has a [+morphosyntactic] feature (Table 4.36).
Although the pattern of change in stems A and (B and C) shows an aspect split, each
of stems A and B associates with a contradictory set of features in terms of person and
number. Indeed, in hollow series with stem change pattern 2 (ABA) (Table 4.25), stem

A occurs in both imperfective and perfective sub-paradigms; hence, no aspect split.
This section showed that the stem change in TLA can have a paradigmatic
distribution. The following section will discuss the morphomicity of different stems in
different series and show that despite the stem’s sensitivity to phonological,
morphophonological or morphosyntactic factors, the stems remain fundamentally

morphomic.
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4.5.4 Morphomic effects on the stem change

The previous sections showed that TLA stems have sensitivity to extramorphological
factors. However, neither the syntagmatic nor paradigmatic distribution can completely
exclude the morphomic status of the stem. The semi-autonomous morphology in TLA
is shown by different pieces of evidence including ablaut, (semi)-morphophonological
conditioning and derivational morphology.
An example for semi-autonomous morphology in TLA can be reflected by the
morphological complexity internal to the paradigms of M1 sound series which has the
morphologically-triggered stem change through the ablaut in stems A B and D (Table
4.15 and Table 4.31). We saw that the ablaut targets the stem-vowel in the imperfective
sub-paradigm and the 3SGF/PL perfective cells. Within the imperfective, the ablaut of
stem A is lexically driven (Table 4.10 and Table 4.15) while in the case of stem B, the
stem vowel appears to have a semi-autonomous status. It can assimilate with the
lexically determined high FV, but not when the FV is low vowel a. Therefore, when
the FV is the high front vowel i or back vowel u, then stem B will be CiCC or CuCC
respectively. The fact that the stem vowel in imperfective forms with the FV a is
unpredictable seems to support a lexical conditioning account for the ablaut in stem B
rather than a phonological one. In addition, the choice of the FV is lexically determined,
as we have established (84.1.3), and segmented as part of the stem, giving another
dimension for the morphological status of this stem. In other words, stem B needs to
be listed as an m-p, morphologically induced stem, but it also has the reference feature
of [+morphophonological].

Likewise, ablaut targets stem D of M1 sound series (CiCiC or CuCuC) (Table

4.15). Although this stem type can bear the [+phonological], [+morphophonological]
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and [+morphosyntactic] referencing features, it can still be morphomic. The ablaut

change in this stem is lexically-specified and morphologically triggered.

3SGM | 3SGF gloss
regab | rigib-it | peek
gerab | gurub-it | approach
rebak | ribik-it | confuse
rekab | rukub-it | go up/board
gelab | gilib-it | turn over
gebal | gubul-it | accept
Table 4.39 The ablaut of stem D in M1 sound series.

In addition, the ablaut process is further lexically conditioned since it occurs only with
ablaut-motivating suffixes: subjects and objects.”® Therefore, there are cases in which
a phonologically similar context does not trigger the stem vowel change, weakening
the phonological motivation for the stem change. For instance, the forms 1/2.SG have
a consonant-initial suffix, and the stems are always preceded by an epenthetic vowel
/il, resulting in the same phonological identity of the ablaut triggering suffixes.
However, this phonological environment does not trigger ablaut. In the following table,
the verbs of the first column have the 3SGF subject suffix which associates with ablaut
and in the second and third column a very similar phonological context does not induce

the change.

verb | gloss Perfective

3SG.F | 1SG/2.5G.M | 3SG.M/Negation
gebal | ‘accept’ gubul-it | gebal-(i)-t ma-gebal-(i)-§
gesam | ‘draw’ gisim-it | gesam-(i)-t | ma-gesam-(i)-$
gelab | ‘turn over’ | gilib-it | gelab-(i)-t ma-gelab-(i)-§

Table 4.40 Stem C and stem D of M1 sound series in a prevocalic position.

0 Similarly, in Dakota, ablaut is lexically conditioned by particular ablaut-triggers (Kirchner, 2009).
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The above data show that the ablaut stem change in the sound series in the presence of
a triggering suffix is idiosyncratic rather than a case of ‘phonologically conditioned
allomorphy’ (Anderson, 2008).

If we allow ourselves to cross the boundaries of inflection, we can obtain further
evidence for the morphological autonomy of stem D ablaut. There are nominal forms
which are identical to the 3SGM perfective forms in terms of stem-shape and they show
possessor agreement by adding possessive pronominal suffixes which are identical to
the Obj suffixes. However, unlike the verbal paradigms, the vowel-initial suffix of the

possessor suffix does not result in stem suppletion as shown in Table 4.41:

Gloss | Perfective noun | Genitive
3SGM | 3SGF | 3SGM. 2/3SG 3PLM
0bj.3/2SGM

kill getal | gutul-it | gutul-a/ik gatel | gatl-a/ik | gatel-hum
gift rezag | rizig-it | rizig-a/ik rizig | rizg-a/ik | rizig-hum
study | deras | diris-it | diris-a/ik dares | dars-a/ik | dares-hum
burn herag | hurug-it | hurug-a/ik | hareg | harg-a/ik | hareg-hum
search | behat | bihit-it | bihit-a/ik bahet | baht-a/ik | bahet-hum
draw | resam | risim-it | risim-a/ik rasem | rasm-a/ik | rasem-hum
hit derab | durub-it | durub-a/ik | dareb | darb-a/ik | dareb-hum
mature | Segal | Sigil-it |/ ¢agel | Sagl-a/ik | Sagel-hum

Table 4.41 The verbal M1 sound series stem D vs nominal stems.

Table 4.41 shows that although the object and possessive suffixes are homophonous,
they induce different changes on the verbal and nominal stems respectively. In the
verbal paradigm, the vowel-initial 2/3SGM object suffixes /a, ik/ correlates with ablaut
in stem D whereas the 2/3SG possessive suffixes triggers allomorphic variation of a
single stem. Therefore, the stem alternation in the M1 sound series associates with a

syntagmatic distribution. Nonetheless, they are morphologically specified.’

"1 Maiden (2013) presents similar arguments for the velar palatal alterations in Italian.
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With regard to the stress shift in stem D (Chapter 3, 81.3.3), we showed that the
stress is assigned on the penultimate syllable in the 3SGF perfective form and on the
final syllable in the 3SGM and 1SG perfective forms. One might claim that the stem
alternations are syntagmatically conditioned by the phonological environment of the
stress pattern, implying that the multiple stems in this series are conditioned by a
morphophonological process.”? However, as Maiden (2005) argues for the Romance
verb N-pattern, there are several objections to a stress-based account to stem change.

Consider the stem alternation in different verb forms with different stress positions in

(Table 4.42):
3SG.F/PERF D | 3SG.M/PERF | 1SG/PERF C
affirmative | darub-it derab C | derab-(i)t
Obj durub-aat-a darub-a D | derab-t-a
negation ma-durub-at-aa-§ | ma-durub-aa-§ | ma-derab-t-aa-§

Table 4.42 The stress pattern in stem D and stem B in M1 sound series derab ‘hit’.

The stress in 3SGF perfective form (stem D) is on the short antepenultimate syllable
/du/ whereas the 1SG perfective form has the stress on the penultimate syllable
although both forms share the same syllable structure. In addition, adding the negation
clitic or the 3SG.OBJ suffix to stem C (ma-derab-t-da-s ‘I did not hit him”) or stem D
(durub-da-ta ‘she did not hit him”) respectively, results in vowel lengthening which
attracts the stress, without affecting the stem choice in the encountered cells. It is also
worth noting that the vowels in the morphomic pattern of the verb alternate in an
arbitrary fashion, since any of the three vowels: /a, u, and i/ can occur in stressed or
unstressed position (Table 4.41). The stress pattern in stem D is possibly a diachronic

reflex of the stress pattern in an earlier form of LA closer to CA in which the stress is

2. Anderson (2008) argues for a stress-based account for the stem alternations in Swiss Rumantsch
(82.3.4).
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possibly phonologically motivated. Therefore, stem D stress pattern can be a feature of
the morphomic conditioning while the stress is possibly incidental to the ablaut process.

Another example of the synchronic morphomic patterning in TLA comes from
the M1 double and hollow series (Table 4.22 and Table 4.25). In each of these verbs,
stem B shows ‘phonological incoherence’ compared with the other stem changes as a
result of the ee extension in the double series, and ablaut and vowel shortening in
hollow series.

In addition, stem B shows ‘functional incoherence’ by occupying cells with
different number and gender features. In (84.5.2), we have showed that the effect of the
morphophonological factor only applies with subject suffixes while object suffixes do
not induce the same stem change; hence, the morphological effect is still intact. In fact,
crossing the inflectional boundaries can also provide further support for the morphomic
status of the monophthongal realization in stem B in double verbs. In nominal forms
such as radd ‘a reply’ (cf. radd ‘he replied’), the declension of the nominal form is all
based on the stem radd with no ee extension even when the phonological context for
the ee ending is met (raddna ‘our reply’).

The morphological status of stem B in hollow verbs is reflected in the ablaut
(e.g. saag ~ sug ‘drive’, gaas ~ gis ‘try on sth’, daar ~ dir ‘do sth’, daar ~ dur ‘go
round sth.” gaam ~ gim ‘take sth away’ gaam ~ gum ‘pray at night’) (Table 4.27).
Therefore, stem B of these verb series can have a [+morphological] referencing feature
(Table 4.36). Likewise, the morphomic status of M1 stem C in double and hollow verbs
(Table 4.22 and Table 4.25) can be supported by derivational morphology which can
rule out the purely morphosyntactic account (84.5.3). In these verb forms, stem C of
all the transitive hollow verbs may not always be analysed as a multiple exponent since

along with the derivation suffix, it can also specify passive (imperfective) in 1/2SG/PL
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(Table 4.23 and Table 4.28). In addition, there are a number of hollow verbs in which
stem C in third person perfective cells is also selected in the imperfective and the
imperative cells (Table 4.25).

Similarly, stem A in the M1 defective series has a [+morphological] referencing
feature (Table 4.35) since the ablaut is lexically determined; hence, it can be either i or
a (e.g. yi-nfi ‘exile’, ya-nsa ‘forget’) (Table 4.19). Although the final stem vowel in the
imperfective sub-paradigm is always in harmony with the FV, the final stem vowel
itself has a lexical status. The defective stem A (stem change 1) and D (stem change 2)
with a final low vowel a is morphologically selected in 3SGM/3SGM.Object form cell
in the perfective sub-paradigm (e.g. nsa-ak ‘he forgets you’ and nfa-ak ‘he exiles you’).
Interestingly, the addition of the (V)k object suffix to 3SGF perfective form (ns-it and
nf-it ‘she forgot/exiled’) leads to a subject suffix vowel lengthening but also requires
the selection of the stem with an a-ending (e.g. nsa-at-ik, nfa-at-ik ‘she forgot/exiled
you’).”®

Clearly, the stem complex behaviours, and the interaction of morphological
factors with extramorphological factors in selecting/determining the stem does not

always rule out the morphomic stem status. Therefore, TLA stems fundamentally fall

within semi-autonomous morphology.

3 In the present study, we presented the stem alternation when a bound object suffix is attached to the
3SGM perfective form only, since this is the only unsuffixed base form. In all measures, any subject
suffixed stem, did not show any further stem alternations when an object is added. However, in M1
defective verbs, the 3SGF and 3PLM forms, which have the vowel subject suffixes -it and -u respectively
(e.g. nf-it and nf-u ‘exile’), showed that when object suffixes are added to the inflected form, the vowel
suffixes undergo vowel lengthening (nfa-at-ik ‘she exiled youSGM., nf-u-uk ‘They exiled youSGM” cf.
yi-nfi ‘he exiles’ and nfa-ak ‘he exiled youSGM’). However, in the 3SGF perfective form the suffix
vowel is lengthened and lowered, but not in the 3PLF perfective form (nfa-at-ik cf. nf-in-ik but not *nfa-
an-ik). This observation is true of all M1 defective transitive verbs. In fact, this observation adds further
morphological complexity to the M1 defective series which will not be further considered in this study
but which could be pursued in future work.
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4.6  Summary

This chapter has discussed the segmentation issue and proposed the segmentation
algorithm for TLA based on the SMP in addition to reserving syncretism. The chapter
also introduced the stem change patterns in TLA verb measures/series and examined
the morphomicity statues of the resultant stems using the scale based on the stem
referencing features. It was shown that the phonologically induced stem change
resulted in stems that may be not completely unpredictable whether at the level of
syllable structure or vocalization. In addition, we discussed the morphophonologically
induced stem alternation and showed that every stem change in most measure and series
can have a syntagmatic distribution formed by the morphophonological shape of the
affix. Nevertheless, the phonological effect of exponent’s shape varies from triggering
stem change to no conditioning effect. Therefore, some stems remain morphomic. We
also showed that the stem change in TLA can be sensitive to their paradigmatic
distribution by showing aspect split. However, these stems are selected in cells with
contradictory person/number features. The morphomic status of TLA stem is supported
by ablaut and derivational morphology.

Overall, we have found that some stems represent semi-autonomous
morphology. In some cases, only one property is required to explain the stem change.
In other cases, a set of different properties can define the stems which can be
morphologically induced with an arbitrary index (Chapter 5). These findings will help
us establish that stem indexing in TLA has to be based on semi-autonomous
morphological change, hence, any stem with a [+morphological] feature will require

an individual index regardless of the degree of morphomicity.
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Chapter 5 Inflection classes and implicative relations

5.1 Introduction
In Chapter 2 (82.4.1 and §2.4.2), | introduced two approaches (the stem space and

principal parts) for modelling the network of implicative relations among different cells
of a lexeme’s paradigm, which in turn organize complex inflectional systems. Both
models also provide useful tools for understanding the role of stem alternation and
formation in determining conjugation classes.

The advantage of the two approaches is that they aim for economy of
description for inflection class complexity (81.2). Inflection classes (ICs) do not have
any identifiable morphosyntactic function, they are morphomic (Aronoff, 1994). This
raises the question of how ICs can be defined cross-linguistically. In traditional
descriptions, ICs are defined in terms of affixal homonymy/allomorphy. However,
under the stem-space approach, Bonami and Boyé (2002) have argued that inflectional
complexity in French can be defined by stem sets connected by ‘dependency relations’
defined by intermediate nodes of the inheritance hierarchies to minimize the amount of
redundant information to be stored for a given lexeme (82.4.1). The stem space is based
on the notion of modelling regularity and defining regular relations between cells of a
paradigm as networks in a stem-space connected by default relations while irregular
relations are expressed by complex dependency relations. In other words, a regular
lexeme requires the listing of only one stems while irregular lexemes can vary (§2.4.1
and 85.2). Similar to French, in TLA, MPs are expressed by affixation. However, the
affixal inflectional exponents in all verbs including the irregular ones do not show
allomorphy and instead TLA shows stem alternations distinguishing distinctive cells

of the imperfective and perfective verb paradigms, which can be characterized as
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morphomic. In addition, the TLA verbal paradigms exhibit implicative relations;
hence, some inflectional forms need not be listed since they are always predictable
from the default form of any verb even for the highly irregular verbs (85.2).

Likewise, reducing inflectional complexity to the principal parts schemas has
the advantage of economy: this model identifies a set of cells which can provide
inferences about the lexeme’s whole paradigm. The lexeme with irregular forms
requires fewer principal parts for predicting the lexeme’s whole paradigm since one
exceptional form allows the deduction of the rest of the lexeme’s cells. By contrast, the
more regular lexemes are the higher the principal parts. Measuring inflectional
complexity in TLA requires addressing the representation issue (Chapter 2 84.2.2
2.4.2.2 and 85.3.1) in addition to determining the plat input formatting that most
adequately reflects the TLA inflectional system (85.3.2 and 85.3.3). Thus, four possible
typological classifications for TLA system will be examined.

The aim of this chapter is twofold. Firstly, we will propose a stem-based
account for the TLA verb inflectional system, showing that the stem-space in this
dialect can eliminate the amount of phonological information that needs to be stored in
the lexicon. Following Bonami and Boyé’s (2002, p.51) approach to French, we also
show that the morphomic stem alternations in TLA can be hierarchically defined based
on ‘dependency relations’. This will provide further support for the model of semi-
autonomous morphology proposed by Maiden (2009, 2013) discussed in the previous
chapter. The morphological analysis of TLA stem allomorphy based on the stem space
model is an ‘abstractive’ and ‘thematic’ approach (Blevins, 2006, p.533) and the
framework will enable us to provide a breakdown of TLA conjugation classes based
on the shared pattern of implicative relations between the stems. Secondly, we will

provide a principal parts analysis of the TLA verb inflectional system. We will make
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use of the computational Principal Parts Analyser (PPA) developed by Stump and
Finkel (2013) for generating three types of principal parts and providing statistical
predictiveness measures within the verb paradigm.

The structure of the chapter will be as follows. Section 5.2 is devoted to
discussing the abstractive approach to the morphologically induced stem allomorphy
in the TLA verb inflectional system. | will use the stem space tool (82.3 and 82.4.1) to
represent the allomorphic stem distribution in all verb measures. We will also discuss
the stem dependency relations and explain how the stem allomorphy of verbal
paradigms can partition the lexicon into ICs based on the pattern of the stem change as
distributed in the stem space, providing a new classification of the TLA verb system
(85.2.2). Following (Aronoff, 1994; Stump, 2001; Bonami & Boyé, 2002; Boyé &
Cabredo Hofherr 2006; Montermini & Bonami, 2011; Pirelli and Battista 2000), |
propose a stem model in which only morphologically stems are listed. For identifying
the TLA stem space, | will first consider the functions linking different stems within a
verb series and/or measure (85.2.2). The relationship between the stems of one
particular group of verbs (the defective and double series) shows systematic and
predictable relations which allow the reconstruction of the whole paradigm of that verb
once we know the form of one stem (85.2.1). This group of verbs therefore requires us
to postulate one slot in the stem space whereas verbs with alternating stems (sound and
hollow series) will require a distinct slot for each stem with a [+morphological]
referencing feature (85.2 ). The distribution of the indexed stems is subject to
dependency relations (85.2.2) and the stem conjugation pattern results in six verb ICs
(conjugation classes) (85.2.2).

Section 5.3 is devoted to the application of the principal parts theory

introduced in section 2.4.2 to the TLA inflectional system. The main aim is to
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investigate the complexity of the different ICs within the TLA system itself. I will
mainly focus on TLA IC transparency- ‘the extent to which the realized paradigms of
IC’s member lexemes deviate from the canonical ideal of maximal transparency.’
(Stump & Finkel, p.114). The IC transparency will be assessed by the four transparency
criteria (Chapter 2, 84.2.5) and measured by IC predictability and cell predictability
(complexity measure 8 and complexity measure 9) (Chapter 2 §4.2.4 and 84.2.5). As
pointed out by Stump and Finkel (2013, p.83), the IC transparency measures ‘afford a
finer-grained differentiation among ICs within a single system.” For that reason, the
discussion will not seek to develop a detailed typological comparison of TLA system
with other inflectional systems. | will also introduce the different possible input
formatting for TLA plat and evaluate the different representations that can adequately
account for TLA complexity. In this section, | will assess the implicative structure of
the paradigm of different measures/series by identifying a cell (dynamic principal-part
scheme) or a collection of cells (adaptive or static principal-part schemes) that can
provide inferences about the whole paradigm. The extent to which inferences can be
motivated for a particular verb’s paradigm can be used to reflect the degree of the
complexity of verb’s IC. Principal parts modelling requires us to construct a plat for
TLA, and this raises crucial representation issues. One of those issues is how to identify
a plat type that can provide a plausible account for the implicative structure and ICs
(see Chapter 2, 84.2.2 for the discussion on the concrete and abstract plats and §5.3.1,
85.3.2 and 85.3.3 for TLA plat representation). A subsequent issue is how to determine
the formatting of inputs within each plat and the choice of the representative items (see
Appendix B for the TLA exponent-based plat and stem-based plat).

These issues require us to evaluate four different approaches to modelling the

TLA principal parts and IC complexity. Three of these analyses will be based on three
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plats with different representations for the input while in the fourth approach, the stem
space chart developed in section 5.2 will be used as a plat for TLA principal parts
analysis (85.3.2). The analysis, in which conjugation classes are based on the outer
layer of the inflected forms, applies the segmentation procedures suggested by Stump
and Finkel (2013) in addition to maximizing the ending to the TLA verbs. The result is
distinctive patterns of TLA exponence rather than the unified account of exponents
across all verbs as presented in (84.1.3). The variation in affixes distinguishes different
conjugation classes (e.g. ketab-t ‘I/you write’ and madd-eet ‘T/you passed’) as
represented in the plat based on terminations of the inflected word (85.3.1). However,
this plat can be problematic and can obscure the measurement of the IC complexity
based on stem allomorphy. In addition, maximizing the affixes raises the stem-affix
boundary issues discussed in (84.1.3, 84.1.3 and 85.3.1). The segmentation defended
in this work, which is descriptively the most economical, reveals that nearly all the
verbs of this system share the same inflectional affixes. Therefore, it is possible to
consider a TLA lexeme’s principal parts to be based on the stems (85.3.3) and the TLA
plat input formatting is represented by the stem formatives while the affixes are
redundant and not included in the representation. Although this approach allows us to
distinguish TLA ICs based on stem allomorphy, manipulating the input formatting of
the stems results in increasing the number of distinct stem forms. Stump and Finkel
(2015) suggested a plat type for Semitic languages such as Hebrew, in which the input
for an inflected word is represented as discontinuous components. This plat represents
the inflected word vocalic pattern and all the affixes including derivational ones, while
the radicals of the consonantal root are, in effect, variables (expressed by hyphens). We
will compare this plat type to the stem-based plat. The crucial issue with this plat is that

it assumes the problematic root and pattern approach (Chapter 5, §3.3.1).
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Finally, we also propose a novel approach to the principal parts analysis of TLA
based on employing the stem space chart as a plat the input of which is a representation
of the contrast between the stem conjugation patterns of six ICs (85.3.2). This type of
plat provides the greatest amount of information for drawing inferences over a stem-
based system. However, it will be shown that the principal parts analysis based on the
stem conjugation pattern does not necessarily match the schemes provided by a plat
with stem indices.

When considering the complexity of TLA IC system, the relative transparency
of TLA verb measure/series paradigms will be assessed by the four transparency
criteria introduced in Chapter 2 (84.2.4), repeated here for convenience (Stump &

Finkel, 2013, p.83).

A. if the number of dynamic principal parts needed to distinguish lexemes
belonging to A from lexemes belonging to other ICs is smaller than the number
needed to distinguish lexemes belonging to B from other lexemes;

B. if the number of principal parts needed to deduce a given cell in the
realized paradigms of A’s member lexemes is on average, lower than the
number of principal parts needed to deduce a given cell in the realized
paradigms of B’s members;

C. if there are more alternative optimal principal-part analyses for the
realized paradigms of A’s members than for those of B’s members; and

D. if the realized paradigms of A’s members have fewer cells whose

realization cannot be predicted than the realized paradigms of B’s members.

IC transparency correlates with IC predictability and cell predictability

measures of IC complexity:

1 Other related measures of IC complexity include the following:
Measure 4. The larger the size of an IC system’s optimal dynamic principal-part sets, the more complex
it is. (related to IC transparency criteria A)
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!\/I_easu re 8. The lower an IC system’s average IC predictability, the more complex
K[AI(ESE;\SU re9. Th_e !ower an IC system’s average cell predictability, the more complex
it is.

The advantage of these particular measures is that they enhance the use of principal
parts by excluding the three traditional requirements of uniqueness ‘(only one of a
lexeme’s principal-part sets is privileged to with the label ‘principal part’)’, uniformity
(lexemes belonging to the same syntactic category have the same cells in their realized
paradigms as principal parts)’ and optimality ‘(each set of principal parts is as small as
it can be, given the requirement of uniformity)’ (82.4.2) (Stump & Finkel, 2013, p.325).
These characteristics can obscure the role of dynamic principal parts in identifying
contrasting conjugations within the same inflectional system. Contrasting individual
ICs can be achieved by the IC predictability measure which calculates ‘the ratio of
actual dynamic principal-part sets’ to ‘the candidate principal-part sets’ the members
of which are restricted to some arbitrary number (m=4). In other words, IC
predictability is ‘the ratio a conjugation’s IC predictability is the percentage of actual
dynamic principal-part sets among possible sets of a specified maximum size m’
(Stump & Finkel, 2013, p.334). The reason for the relativization is that a large subset
of lexeme’s cells realizing distinct distillations is inevitably an adequate principal parts
set. Likewise, the cell predictability measure is an important correlate of IC
transparency and complexity. ‘The average cell predictability of an IC J is the average

cell predictability of the cells in a realized paradigm belonging to J; an IC system’s

Measure 5. The smaller the average ratio of actual to possible optimal dynamic principal-part analyses
for an IC system, the more complex it is. (related to IC transparency criteria C)

Measure 6. The higher an IC system’s cell predictor number (average across ICs), the more complex it
is. (related to IC transparency criteria B)

These measures abandon the traditional requirement of uniqueness and uniformity of principal parts.
Each IC can choose different cell(s) of their paradigms for the dynamic principal part set in addition to
having varying number of possible alternative analyses. The degree of inferences that can be provided
by the selected cell can be reflected by the IC’s cell predictor number.
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average cell predictability is the average of its ICs’ average cell predictabilities’ (Stump
& Finkel, 2013, p.334). The cell predictability measures the predictability of the
realization of a cell within an IC on the basis of all of the other available realizations
(within the same IC) which can determine the value of the realisation in question (see
Chapter 2, §4.2.6 for further details on these two measures). For TLA, the complexity
will be measured using the PPA tool applied to two plat types: the exponent-based plat
and the stem-formative plat, providing contrasting results for the IC complexity of TLA
as a root-based compared with a stem-based inflectional system.

In sum, the discussion of TLA and principal parts will consider four possible
classifications for TLA verb inflection: the first type of principal parts analysis will be
based on a hypothetical approach that will consider the TLA conjugation pattern
distinguished by the exponents of the inflection word form. This hypothetical frame
will be justified by a concrete phonological representation of the affixes along with
alternative segmentation (85.3.1). Section 5.3.2 presents the second kind of TLA
principal parts modelled by the stem space framework and the stem change distribution.
The last two kinds of analyses, developed according to the plat formatting suggested
by Stump and Finkel (2013) for the Arabic of Bukhara (Miller, 2014) and French
respectively, will be presented in section 5.3.3. The former takes a root and pattern
perspective while the latter is a stem-motivated account (85.3.3.2 and 85.3.3.1). For
these two models, we will also discuss inflection-class transparency based on the four
typological criteria and supported by two measures: inflectional-class predictability

and cell predictability to provide precise figures for the IC transparency.
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5.2 TLA stem-space

In Chapter 4, we explained that TLA verbs show stem changes due to the
interaction of different motivating factors. The morphologically induced stems are
characterised by ablaut change and the monophthong (-ee) distribution. The pattern of
stem change varies across the different verb series and measures. In many non-M1
verbs, stem allomorphy is morphophonologically conditioned, i.e. they are allostems.
By contrast, M1 verbs of different verb series and some non-M1 defective and hollow
verbs are associated with a set of morphomic stems.

By basing our analysis on stems and their relations we develop a novel way of
classifying verbs in Arabic, distinct from that based on the root-and-pattern interplay
of root consonantism and vocalism. The verb regularity under the stem space account
is based on the predictability of stem allomorphy while irregularity is associated with
a greater degree of unpredictable allomorphy, requiring a larger number of arbitrary
stem indices (Montermini & Boye 2012).

In TLA, complexity and irregularity can be modelled by a unified stem change
pattern and organizing unpredictable stem allomorphy by implicative relations.
Following Aronoff (1994), Bonami and Boyé (2002), Pirelli and Battista (2000), we
therefore propose that in TLA, the stem allomorphy across the different verb
measures/series patterns together, partitioning the lexicon into ICs. We will use the
framework suggested for French (Bonami & Boyé, 2002), Italian (Montermini & Boyé,
2012) and Spanish (Boyé & Cabredo-Hofherr, 2006) among others to define the TLA
stem space. In Bonami and Boyé’s work, the stem space is built on abstracting an
allomorphic stem pattern which involves stem suppletion. However, in this study, the
TLA stem space will be based on any stem associated with stem change bearing the

[+morphological] referencing feature. This can give rise to a distinct stem with ablaut
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change, or to unconditioned monophthong elision. Thus, these types of unpredictable
stems can be described as semi-suppletive stems with semi-autonomous morphology
that individually motivates unique stem slots in the construction of the stem space.?
However, in TLA the exact number of indexed stems is not always unambiguously
determined, particularly when the partial-suppletion involves a stem final vowel, such
as the stem change pattern in the defective and double verb series. Therefore, it is

essential for the stem space modelling to determine the stem boundaries.

5.2.1 The decomposition procedure

In this word and paradigm approach, the decomposition of complex forms into
subcomponents is achieved by deducing the maximum number of forms with the
minimum number of functions. Therefore, the segmentation problem seems to be less
relevant for the stem space analysis. However, for the purpose of motivating slots in
the stem space, Boyé and Cabredo-Hofherr (2006) suggest a number of criteria for
decomposition based on suppletion. According to these criteria, an inflected verb form
can belong to two decomposition types. The first type consists of two subparts (stem +
ending) while the second type is a single unanalysable listed form. Although the stem
itself is indecomposable, it can determine the stem-affix boundaries. Thus, to identify
the verb form segmentation, Boyé and Cabredo-Hofherr (2006, p.2) propose two

hypotheses, (1) and (2):

(1) Hypothesis-1: ‘The ending is the invariant suffix that appears with suppletive
stems.’

(2) Hypothesis-2: ‘The verbal forms which are idiosyncratic with respect to their
endings are excluded from the comparisons establishing the invariant suffix’

a.am+0 (analysable stem)

2 By ‘semi-suppletive stem’ we mean a stem X which is systematically related to stem Y syntactically
and semantically, but formally distinct from Y through a morphomic process of vowel modification.
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b. caig + 0o (stem-suppletion, analysable)
C.sé (form-suppletion, unanalysable)

The task still remains of deciding which of the two hypotheses takes precedence in
certain cases. If we apply Hypothesis-1 on its own to the form amo, for instance, we
will find that there is no part of the word form that can be segmented so as to provide
an invariant inflection suffix. The only candidate for such an affix is the (traditional
1SG marker) -o, but this affix is lacking in the suppletive form sé. However, by
Hypothesis-2 we can exclude the sé form, intuitively, because it is too idiosyncratic (it
is a whole word suppletive form). This would then allow us to treat the -0 endings of
amo, caigo as inflections and would justify the segmentations am-o, caig-0.2
Applying the Boyé/Cabredo Hofherr segmentation procedures to TLA is not a
straightforward task. The base of decomposition under this analysis is mainly
determined by suppletion, and this can vary depending on the verb measure/series.
However, we can examine the application of Hypothesis-1 using the two idiosyncratic
verbs ree ‘see’ and jee ‘came’. In these verbs, the FV in the imperfective sub-paradigm
has to be assigned to the stem since the invariant affix of all verbs is the y-segment
(Table 5.1).4
By Hypothesis-1 the ee-monophthong would be part of the stem, given that it is an
invariant suffix across all verbs (Table 5.1). The application of this hypothesis only to
defective series verbs treats the inflectional form as an analysable (stem + ending) type

with different patterns of stem-allomorphy (Table 5.2). However, it is important to

% The application of Hypothesis-2 provides the opposite results of the strictest interpretation of the SMP
(Stem Maximisation Principle), according to which the 0-ending would have to be segmented as part of
the stem because that ending does not occur in forms such as sé.

4 By contrast, the partial suppletion in the verbs klee ‘eat’~ ya-kil and xdee ‘take’ ~ya-xid shows that the
FV is combined with the y- element to form an invariant affix.
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emphasize that, in TLA, the essential criterion for determining the decomposition is

based on the invariant suffix that co-occurs with different measures and series.

verb  Gloss Subject
Imperfective Perfective
3SGM 1PL 3SGM
sehad burn | y+ashid sehad+na sehad+@
nsee  forget | y+ansa nsee+na  nsee+d
nfee exile | y+infi nfeetna  nfee+d
gall  take | y+gill gallee+na gall+@
baaS  sell y+bii€ bif+na baaf+@
jee come | y+ji jee+na jee+ @
ree see y+ri ree+na ree + @
Klee  eat y+akil klee+na
xdee take | y+axid

Table 5.1 The decomposition of the FV and the monophthong ee under the stem
space model.

verb Gloss | Subject
Perfective
1PL

jee  come | j+ee>+na
ree  see r+ee +na
nsee forget | ns+ee+na
nfee exile | nf+ee+na
gall take | gall+ee+na

Table 5.2 The decomposition of the monophthong form as analysable (stem-ending)
type.

This decomposition gives rise to a systematic distribution of allomorphs, which can be

represented by a stem space. According to Boyé and Cabredo-Hofherr (2006, p.5), ‘the

° By contrast to the other defective series of M1 and non-M1 verbs, the verbs klee ‘eat’ and xdee ‘take’
show stem formation variability which does not affect the FV in the imperfective (e.g. ya-kil ‘he eats’,
ya-xid ‘he takes’). However, the effect of the variability is present on the termination (ee-monophthong)
of the imperfective and the imperative (e.g. kuul ‘eat!”) sub-paradigms that show stem suppletion with a
hollow series stem-shape (CVVC).
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maximal stem space gives the maximally possible number of stem-suppletions’. That
is, the distinction between different stems has to associate with a stem-suppletion
pattern which can in turn determine the number of stems and the size of the stem space.
Thus, the stem space in TLA is a vector which represents the maximum abstraction of
the theoretically possible stems on which each verb measure and series are built. This
means that the maximal stem space in TLA is derived from the maximum number of
stems with ablaut and/or unconditioned monophthong elision displayed by the pattern
of stem change which can be obtained from different verb measure/series.

Consider the stem alternations in Table 5.3, which illustrates just those
morphologically induced stem changes which occur across all the verb series/measure.

Each unpredictable stem is represented by a different letter.®

verb Gloss M Imperfective Perfective
3SGM ‘ 3PLM 1PL ‘ 3SGM 3SGF
sound series
getal kill M1 ugtil ugutl getal getal gutul
A B C C D
¢allim teach M2 ¢allim ¢allm ¢allim Callim Callm
A A A A A
Caamil deal M3 Caamil ¢aaml Caamil Caamil Caaml
A A A A A
teCallim learn M5 teCallim teCallm teCallim teCallim teCallm
A A A A A
teCaamil deal M6 teCaamil teGaaml teCaamil teCaamil teCaaml
A A A A A
insemas be heard M7 insima¢ insimi¢ insemas insemas insimi¢
A B C C B
irtefad be carried M8 irtifa¢ irtifi¢ irtefaS irtefaS irtifi¢
A B C C B
sta¢mil use M10 staSmil statml staSmil staSmil staml
A A A A A
defective series
nsee forget M1 ansa ans nsee nsee ns
A A Bi B; Bk
bakka upset M2 bakki bakk bakkee bakka bakk
A A A A A
naada invite M3 naadi naad naadee naada naad
A A A A A
temanna wish M5 temanna temann temannee | temanna temann
A A A A A

® Note that, unlike the representation approach presented in Chapter 4 in which every stem change
regardless of the motivating factor is represented by a different letter, in this chapter the letters only
reflect the morphologically motivated stem.
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telaaga meet M6 telaaga telaag telaagee telaaga telaag
A A A A A
inkiwee cauterised | M7 inkiwi inkiw inkiwee inkiwee inkiw
A A A A A
intisee forgotten | M8 in(t)isa in(t)is in(t)isee in(t)isee in(t)is
A A A A A
stanja purify M10 stanja stanj stanjee stanja stanj
A A A A A
double series
gall take M1 gill gill gallee gall gall
A A B B B
haddid specify M2 haddid haddid haddid haddid haddid
A A A A A
tesammim | poisoned M5 | tesammim | tesammim | tesammim | tesammim | tesammim
A A A A A
ingall taken M7 ingall ingall ingallee ingall ingall
A A A A A
irtadd be returned | M8 irtadd irtadd irtaddee irtadd irtadd
A A A A A
stegall exploit M10 steglll steglll stegallee stegall stegall
A A B B B
hollow series
baa§ sell M1 biif biif bi¢ baaS baaS
A A B C C
baat stay over M1 baat baat bit baat baat
A A B A A
injaab be brought | M7 injaab injaab injib injaab injaab
A A B A A
iltaam blame M8 il(tyaam il(tyaam il(tjum il(tyaam il(tyaam
A A B A A
stefaad benefit M10 stefiid stefiid stefad stefaad stefaad
A A B C C

Table 5.3 The morphological stems in the representative forms of the subject sub-

paradigm across all measures/series.

The data in Table 5.3 show that the M1 sound series, which is the most frequent verb
form, has multiple stems in the perfective and imperfective aspect sub-paradigms while
non-M1 verbs have less/no unpredictable stem variation (see Table 5.8 and the listing
in (3) below for further details on the defective and double series stem alternations).
Should each morphological stem of each series (including M1 defective verbs klee ‘eat’
or xdee ‘take’) be included in abstracting the stem space, then the result will have to
include eight different stems cells obtained from all the series. However, within each
series, there can be no more than four indexed stems. These eight slots are associated

with a morphologically conditioned stem in at least one of the verb series in M1.
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Nevertheless, using the verb paradigm of M1 defective verbs klee and xdee alongside
other measures as the main criteria for generating the maximal stem space results in
increasing the size of the stem space. Thus, in this case the maximal possible isolated

morphomic stems found in the system is shown in the partition illustrated in Table 5.4.

Subject 3SGM.Obj

Imperfective Imperative | Perfective Perfective

3SGM | 3PLM _ 1PL | 3SGM | 3SGF | 1PL 3SGM
s1 S2 S S3 | sS4 S5 S Sk

Table 5.4 The initial TLA stem space.
The initial stem space in Table 5.4 represents the morphologically motivated instances
of stem change that can be found in all verb measures/series of the system, including
the verbs klee ‘eat’ and xdee ‘take’. It has eight stem slots and this size is mainly
motived by the partial suppletion in S' slot that can be found only in the stem inventory
of the two verbs klee and xdee. It is important to note that the reason for considering
the verbs klee and xdee in the initial formation of stem space is based on the account
presented by Boyé and Cabredo-Hofherr (2006), according to whom the stem space is
derived by analysable stem-suppletion while unanalysable forms have to be listed and
excluded from the organization of a stem space. Both klee and xdee have analysable
stem-suppletion forms: the forms in the imperative are analysable and have
‘idiosyncratic stem-suppletion’, thus, they should have a slot designated in the stem
space. However, enlarging the stem space based on the stem pattern of only two verbs
would depend on ‘the regularities one wants to be able to express.” (Montermini &
Boyeé, 2012, p.72). Given that this is not a systematic suppletion-pattern in the
language, we opt for excluding these verbs from determining the stem space

organization.
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The upshot is that the maximal stem inventory required in the system will be
reduced to potentially include seven slots for seven stems with the [+morphological]

feature.

Subject 3SGM.Obj
Imperfective Perfective Perfective
3SGM | 3PLM | 1PL | 3SGM | 3SGF | 1PL | 3SGM
S1 S2 S3 | S4 S5 g | sk
Table 5.5 TLA stem space excluding the verbs klee ‘eat’ and xdee ‘take’.

The seven stem slots are filled by stems that in principle can be partial suppletive. Each
of these stems correspond to a [+morphological] stem change in one or more verb series
of M1 which represent the maximal possible stem-suppletion pattern that can be found
in the system. For instance, S1 can be identified as an indexed stem by the stem change
pattern in any series of M1 while S3 is represented by M1 double and/or hollow series.
By contrast, S2 and S5 can be motivated from the M1 sound series. S! is listed due to
the morphologically induced monophthong elision in the M1 double series whereas S*
has a [+morphological] stem feature in the defective series (i-vowel final verbs). In
sum, seven stem slots in the stem space are sufficient to provide the ‘overall distribution
schema’.’” It is worth noting that the allomorphic variation displayed by the verb
lexemes varies with the verb series/measure rather than being a property of individual

regular lexemes® (Table 5.6).

" The term is used by Pirelli and Battista (2000) for representing the notion of stem space.
8 A regular lexeme is represented by a single stem while a less regular lexeme can be based on more than
one suppletive-stem (Bonami & Boyé, 2006).



Chapter 5 Page |226

series verb | Gloss | Subject 3SGM.Obj

Imperf Perf Perf

3SGM | 3PLM | 1PL 3SGM | 3SGF | 1PL | 3SGM
sound sehad | burn | ashid | asuhd | sehad | sehad | suhud | sehad | suhud
hollow Saaf | see Suuf Suuf Suf Saaf Saaf Saaf | Saaf
defective | nfee | exile | infi ifn nfee nfee nf nfa nfa
double gall take | gill gill gallee | gall gall gall gall
defective | garra | teach | garri garr garree | garra | garr garra | garra
stem space S1 S2 S3 S4 S5 S Sk

Table 5.6 Examples of the [+morphological] stems (in greyed cells) which motivate
TLA stem space.

Table 5.6 shows that the verb inflectional complexity in TLA can be characterised by
a stem space that consists of a set of stems each of which is connected to a slot in the
inflectional paradigm. In the stem slots in the imperfective paradigm, the inflectional
forms can be built on the same or distinct stems, depending on the verb series/measure.
By contrast, the 1/2SG/PL perfective inflectional forms share the same stem in the stem
space slot in all verbs. The 3SG/PL perfective inflectional forms may select the same
or distinct stem slots: the 3SGM slot and 3SGF/PL slot (Table 5.3 and Table 5.6). In
fact, the patterns of stem change in most non-M1 sound verbs partition the whole
paradigm into a set of cells which tend to be filled by the same stem. Since different
verbs have different patterns of stem change, consequently not all verbs can have the
same indexed stems in the same stem slots. In other words, the stem space slots/indexed
stems in different verbs may correspond to the same stem base (e.g. M2, M3, M5, M6
sound series) or to four different stem bases (M1 sound series and defective (i-vowel
final verbs)) (Table 5.6). Nevertheless, it is important to note that it may not be
necessary to postulate a separate slot in the stem space for the 3SGM form for the reason
that although it shows a partial suppletive change in M2, M3, M5, M6 defective verbs

and M1 hollow series, it can be constructed from other already listed stems.
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Nevertheless, °...storing more than one is harmless’ since the overall structure of the
model represents the principal parts of lexemes and increasing the size of the stem
space ultimately ‘depends on the regularities one wants to be able to express.’
(Montermini & Boyé 2012, p.72).°

If we assume a single stem for the 1PL and 3SGM forms of the M1 sound series
and the majority of other verb series, then the S3 slot for all verb measures and series
in general may lead to analytical problems when it comes to determining the
conjugation pattern. The reason for that is that the stem zone coincides with two
different stems in certain verb measure/series. The term ‘stem zone’ refers to a cell/slot
in the stem space specified for suppletions. The stem zone coincides with a cell or cells
of the paradigm. For instance, the hollow series has BC or BA stem change (Table 5.3)
and the defective series of M2/M3 have CD stem change. In other words, the
inflectional forms that are built on these indexed stems can vary depending on the verb
series. Therefore, in some cases it is important to specify the verb series in the stem

distribution (Table 5.7).

® The listing of the affixless 3SGM form as an indexed stem means that it has to be treated as an
unanalysable form-suppletion in non-defective verbs (e.g. maat ‘he died’). Boyé and Cabredo-Hofherr
(2006) provide a similar analysis for the 2SG imperative stems such as pon ‘put’, haz ‘make’ which are
treated as listed form-suppletion rather than an analysable stem-suppletion (haz + @).
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Indexed | forms built on these stems in different measures/series
stem
S1 a. imperfective/imperative (M1 sound [before @.subj or @/consonant-
initial.obj suffixes], M1 & non-M1 hollow, M1 & M10 double, M1 &
non-M1ldefective [before @.subj. or any obj. suffixes]).

b. imperfective/imperative/perfective (non-M1%sound, M2, M5, double)

S2 a. imperfective/imperative (M1 sound [before vowel-initial subj/obj
suffixes], M1 & non-M1defective [before vowel-initial subj. suffixes])
b perfective (hon-M1defective [before vowel-initial subj. suffixes])

S3 a. 1/2 perfective (non-M1 defective, M1 & M10 double),
b. 1/2 perfective & 3SGM (M1 sound and defective)

S4 a. 3 perfective (M1& M10 hollow, M1&M10 double)
b. 3SGM perfective (non-M1defective)

S5 perfective 3SGF/3PL (M1 sound, M1 defective)

S perfective 3SGM (M1 double [before consonant-initial obj. suffix])

Sk perfective 3SGM (M1 & non-M1ldefective [before vowel-initial obj
suffix])

Table 5.7 The distribution of TLA indexed stems in the stem space.

Table 5.7 illustrates that filling the slots of the TLA stem space has to be based on a
systematic stem distribution capable of deriving a network of implicative relations
(principal parts). However, no verb can achieve the maximal theoretical degree of stem
pattern complexity displayed in Table 5.6 and Table 5.7. In fact, in the majority of the
verb measures, including the sound series (M2, M3, M5, M6 and M10) and double
series (M2, M5 and M10), only one indexed stem is required to reconstruct the whole
paradigm.

In addition, as Montermini and Boyé (2012, pp.72-73) pointed out for Italian,
the relationship between the stems and/or stems and forms can be derived by a function.
The output of the function can be the same as the input (identity function). However,
the function ‘may alter the phonology of the input, this alternation may, but need not
be phonologically motivated.” In TLA, the distribution of the indexed stems in the M1

sound and hollow series (84.3.1 and 84.3.4) cannot be defined by a set of default

10 M7 and M8 are not included.
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relations and expressed by functions as in (3), due to the ablaut exhibited by the indexed
stems S1, S2, S3, S4 and S5 (Table 5.6). These stems are morphologically induced each
has a lexically determined vocalism and they cannot be defined in terms of stem to
stem relations, reducing the five indexed stems to one single representative stem (see
§4.3 for further discussion on TLA stem change). By contrast, the S! and S stems are
based on the vowel final alternation in addition to the semi-autonomous morphological
characteristics displayed by the unconditioned vowel elision pattern for which it is
possible to establish a set of default relations (‘stem to stem relations’), connecting the

stems in defective series, as illustrated in Table 5.8 (cf Montermini & Bonami, 2011,

p.11).

3SGM.imperf- | 1PL.perf- 1PL.perf- | 1PL.perf- | 3SGM.imperf- | 3SGM.imperf-

3PLM.imperf | 3SGM.perf | 3SGF.perf | 3SGM.obj | 1PL.perf 3SGM.obj

S1-S2 S3-S4 S3-S5 S3-SK S1-S3 S1-Sk

XV-X Xee-Xee Xee-X Xee-Xa VXV-Xee VXV-Xa
Xee-Xa XV-Xee

ansa-ans nsee-nsee | nsee-ns nsee-nsa | ansa-nsee ansa-nsa

infi-inf nfee-nfee | nfee-nf nfee-nfa infi-nfee infi-nfa

bakki-bakk bakkee- bakkee- bakkee- bakki-bakkee | bakki-bakka
bakka bakk bakka

Table 5.8 Stem-to-stem relations in M1 and non-M1 defective verbs.

The formalism adopted in (Table 5.8) reflects the following:

3)

a- Slisrelated to S2 by truncating the final stem vowel;
b- S3 is related to S4 by identity in M1 or replacing the final vowel with [a] in

non-M1;

c- S3is related to S5 by truncating the final stem vowel;
d- S3is related to S¥ by replacing the final stem vowel [ee] with [a];

e- Slisrelated to S3 by truncating the FV and replacing the final vowel with [ee];
f- S1is related to S* by truncating FV and replacing the final vowel with [a] or

maintaining the final vowel [a].}

11 The similar mapping defines the double series stem alternation in M1 and M10

stem relation S1-S2 S3-(S5/S0)

in double series | X-X Xee-X

M1 gill-gill gallee-gall

M10 stegill-stegill stegallee- stegall
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These relations identify a class of verbs characterized by final stem vowel alternations
all of which can be expressed by a function. In the defective series, from S1, it is
possible to predict the whole paradigm while other surface stems cannot determine the
ablaut in S1. Similarly, as Montermini and Bonami (2011) point out, Italian has cases
in which a single stem zone is associated with more than one surface stem each of
which is not clearly identified as an indexed stem by lack of a suppletive case.*? In
addition, there are verbs such as lava ‘to wash’, which show final vowel stem
alternations in different stem zones of suppletion, but the stems themselves are not the
reason for providing the different stem slots, and so they need not be indexed. In other
words, each of these stems can be derived by a set of functions expressing the
morphologically conditioned alternation of the thematic vowel.

Likewise, in TLA, stem zones S1 to S5 are reflected by the morphologically
conditioned ablaut or (partial-suppletion) in the M1 sound and hollow series. By
contrast, the stem zones S and S¥ are justified by [+morphological] stems in the
defective series motivated by final vowel ablaut, and in double verbs reflected by the
absence of the ee-monophthong which is morphophonologically conditioned
otherwise. If we opt to treat the final stem vowel in the defective verbs in line with the
account proposed for the thematic vowel in Romance languages Spanish, Italian and
French (Bonami & Boyé, 2002; Boyé & Cabredo-Hofherr, 2006), then the defective
(of all measures) and double (M1) series can be derived from the listed stem S1 and/or

S3. The relations between S1 and/or S3 and other stems will correspond to final stem-

a- Slis related to S2 by identity;
b- S3is related to S5/Si by truncating the final stem vowel.

12 |_ikewise, Spanish has four different surface stems for the inflected forms in the stem slot S6 which is
identified by a single suppletive case in ‘Preterite, Imperfective 1&2 Subjunctive and Future
Subjunctive’. In other words, suppletion is the essential criterion for licensing a stem zone in the stem
space while vowel alternations at the edge of the stem do not necessarily require a separate stem slot
(Boyé & Cabredo-Hofherr, 2006, p.8)
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vowel variation or truncation. Similarly, in the double series, the stems can be linked
to each other by the identity function or a function specifying the addition of the
monophthong. The result of this analysis is that the TLA verb monophthong is similar
to the thematic vowel of Romance languages in conditioning regular stem change
within that paradigm of regular verbs. In other words, M1 and non-M1 defective and
M1 double verbs can be classified as regular verbs that require one indexed stem. This
indexed stem the undergoes stem allomorphy located at the site of the monophthong or
stem final vowel. Consequently, the TLA stem space would be reduced to five slots
while S and S motivated by the verbs in question'® may be treated as surface stems
morphologically induced by the final stem vowel variation and the default relations
between these stem functions. Consider Table 5.9, which shows stem alternations of

the defective series in different measures.

verb Gloss Subject 3SGM.Obj
Imperf Perf Perf
3SGM |3PLM | 1PL [ 3SGM |3SGF [1PL | 3SGM
Underlying stems S1 S3
nsee forget ansa ans nsee nsee ns nsa nsa
nfee exile infi ifn nfee nfee nf nfa nfa
bakka | upset bakki | bakk | bakkee | bakka | bakk | bakka | bakka
naada | invite naadi | naad | naadee |naada |naad |naada | naada
tewalla | take tewalla | tewall | tewallee | tewalla | tewall | tewella | tewella
over
surface stems Xi Xi Yi Y Yk Y Y

Table 5.9 The stem allomorphy of M1 and non-M1 defective series (the XY letters
represent the surface allomorphic stem variations of stem A in (Table 5.3)).

Recall from Chapter 4, §4.3.1, that in the M1 defective series, the imperfective 3SGM

stem in the subj-sub-paradigm can only occur with unsuffixed forms while the

13 1t is worth noting that as in the defective series, in the sound series, S¥ is associated with independently
motivated ablaut. However, it shows a stem-to-stem relation to S4 and can be expressed by the identity
function (e.g. S* Suruf-a ‘he knew him’~ S4 Suruf-it ‘she knew”).
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imperfective 3PLM stem occurs before a V-initial suffix. However, the stem of the
imperfective 3SGM form (or any unsuffixed form) is also used before V/C-initial
object suffixes. Likewise, the perfective 1PL/3SGM stem can have the ee-
monophthong in M1, while in non-M1 the corresponding stem has the final vowel a
which is truncated before V-initial subject suffixes in all measures. By contrast, the
monophthong of the 1PL/3SGM stem in M1 alternates with the vowel a in the
3SGM.obj-sub-paradigm.

Under the stem space approach, the stem pattern of defectives can be handled
by two sub-functions. The first one generates the stem (Fs) while the second realizes
the inflected form by combining the stems and the relevant suffixes (F+a). In other
words, the relationship between the stem and the forms is expressed by the same
formalism as that for the relationship between the stems (Montermini & Bonami,
2011). Therefore, through the combination of the sub-functions, the inflectional forms
of the defective series (Table 5.9) are morphologically derived from two underlying
stems S1 and S3 as shown in (4) (adapted from Boyé & Cabredo-Hofherr, 2006, p.7).

(4)

Underlying Stem = Surface Stem = Inflected Form

a. Fs: Underlying Stem = Surface Stem

b. F+a: Surface Stem = Surface Stem + A = Inflected Form

C. F+a (FS(Underlying Stem)) = Inflected Form
For the S1 stem, there are two surface stems X and X respectively for the imperfective

3SGM and 3PLM. In (5) and (6), we give the functions FS1X; and FS1X;, realizing the

surface stems from the underlying one.
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(5)
Fsixi: S1 = Surface Stem for imperfective 3SGM: S1X;
S1 — S1Xi

identity
Fsixi (ansa) = ansa
Fsixi (infi) = infi
Fsixi (bakki) = bakKi
(6)
Fsixj: S1 = Surface Stem for imperfective 3PLM: S1X;
s1 — S1X;

truncate final VV

Fsixj (ansa) = ans
Fsixj(infi) = inf
Fsixj (bakki) = bakk

The two surface stems are distinguished only by the presence or absence of the final
vowel. Likewise, the three different surface stems for the inflected forms in the ablaut

change zone (S3) can be derived by the functions FS3Yi and FS3Y;j in (7) and (8):

(7
Fsavj: S3 = Surface Stem for perfective 3SGM: S3Y;
S3 — S3Y;j

identity

a. Fsayj (nsee) = nsee

Fsayj (nfee) = nfee
b. Fsavj (bakka) = bakka

Fsayj (naada) = naada

Fsayj (tewalla) = tewalla

(8)
Fsayk: S3 = Surface Stem for perfective 3SGF: S3Y«
S3 — S3Yk

truncate final VV

ns
nf

a. Fsavk (nsee)
Fsavk (nfee)
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b. Fsavk (bakka) = bakk
Fssvyk (naada) = naad
Fsayk (tewalla) = tewall

9)
Fsayi: S3 = Surface Stem for perfective 3SGM.Obj.3SGM: S3Y|
Fsayi: S3 = S3Y)=S3 with a modification of final V:ee = a,a=a

a. Fsayi (nsee) = nsa
Fsay1 (nfee) = nfa

b. Fsavi (bakka) = bakka
Fssyi (naada) = naada
Fsavi (tewalla) = tewalla

This morphological model is based on a realizational analysis according to which
functions applied to the stem realize the inflected forms. These functions do not assign
features to the stem, but only express a set of features realized by the inflected forms.
Therefore, the inflected forms based on S1 and/or S3 can be derived by functions Fy
that realize these inflected forms by combining the two sub-functions as represented

by the formalism for the constructing the perfective forms of the verb nfee ‘exile’ in

(10):
(10)
a. F1(S3) = perfective 3SGM e.g. F1 (nfee) = nfee
b. F2(S3) = perfective 3SGF e.g. F2 (nfee) = nf
c. F3(S3) = perfective 3SGM.0bj.3SGM e.g. F3 (nfee) = nfa
where
F1(S3) =F+g(Fs3vj(S3))= (S3)+@

nfee — nfee + @
keep the stem, add + @

F2 (S3) =F+it(Fsavk (S3)) = (S3-ee) +it
nfee — nf+ it
truncate ee, add + it

F3(S3) =F+a(Fsavi(S3))= (S3(ee=a)) +a
nfee — nfa+a
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modify final V (ee => a), add + a 14
Clearly, the distinction between surface stems in the defective series of any measure
shows that the distinguishing criteria identifying these classes of verbs are the
morphologically motivated modification/or truncation of stem final vowels. Thus, the
relationship between S1 and S3 can be related by assuming a function that deletes the
FV and modifies the stem vowel of S1 to the monophthong ee in M1 and the low vowel
a in non-ML1. In other words, the stem alternation in this series can be connected by
systematic default relations which help reconstruct the whole paradigm of the verb
through one and/or two listed stem(s), reducing the stem space in Table 5.5 to five

zones (Table 5.10).

Subject
Imperfective Perfective
3SGM | 3PLM | 1IPL | 3SGM | 3SGF
S1 S2 S3 S4 S5
Table 5.10 TLA stem space (final version)

It can be clearly seen that based on the stem space framework, the paradigm can be
partitioned into five zones for the [+morphological] stems associated with ablaut. In

addition, this approach promotes limiting the stem variation suggested in the zone S/

14 The functions F, for the inflection forms based on the two sub-functions of S3 might possibly be
formalised as follows:

a. F1 (S1) = imperfective 3SGM  e.g. F1 (infi) = yinfi
b. F2 (S1) = imperfective 3PLM  e.g. F2 (infi) = yinfu

where F1(S1) =F. (Fsixi (S1))= y+(S1)
infi — y + infi
keep the stem, add +y
F2(S1)  =Fuysu (Fsix(S1) =y +(S1-final V) +u
infi — y+inf+u
truncate final V, add +y, add +u
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and S¥ by considering them as surface stems derived by functions from an underlying
stem.
The following section will discuss the local stem relations that structure the

stem space and which defines the different ICs based on the stem alternations.

522 Inflection classes and stem relations

The work on stem spaces in Romance languages (Bonami & Boyé, 2002; Montermini
& Bonami, 2011) distinguishes two types of allomorphy; regular and irregular. In
regular allomorphy the stems (which need not be identical) are linked by regular
relations derived from only one indexed stem. The irregular type of stem change
necessarily involves lexicalised suppletive stems with distinct forms that cannot be
determined from another listed stem. Based on these patterns of stem allomorphy it is
thus possible to distinguish regular and irregular inflection classes.

Likewise, the stem allomorphy in TLA can distinguish different ICs, which
leads to the reclassification of the verb measures and series into different sets of verb
classes. The combination of these stem slots represents the conjugation pattern in TLA
which can have six different classes across all verb forms, four of which are patterns
of the M1 verb. The criteria for different conjugations is based on the pattern of stem
change across all the stem space slots. If a verb has the stem alteration pattern AA and
another verb has AB then these two verbs will be assigned to two different conjugations

(Table 5.11).
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verb Gloss verb Imperfective Perfective
series.M
3SGM | 3PLM | 1PL 3SGM | 3SGF
getal kill sound ugtil ugutl getal getal gutul
M1 A B C C D
Callim | teach sound Callim | Sallm | Qallim | €allim | Sallm
M2 A A A A A
insemas | be sound insima$ | insimiS | insema¢ | insemas | insimi<
heard M7 A B C C B
gall take double gill gill gallee | gall gall
M1 A A B B B
baaS sell hollow bii€ bii€ bi€ baa¥ baa¢
M1 A A B C C
baat stay hollow baat baat bit baat baat
over M1 A A B A A
Stem space Sl S2 S3 S4 S5

Table 5.11 The conjugation pattern in TLA based on stem alternations.

Table 5.11 shows that the pattern of stem allomorphy gives rise to six different ICs,
shown schematically in Table 5.12. Class | is the dominant IC in the system and it
includes the lexemes in which the allostems (Spencer, 2012) are derived from a single
underlying stem. For instance, the sound series {M2, M3, M5, M6, M10} has regular
stem allomorphic relations. Likewise, the defective series of any measure has ‘RELATED
STEMS’ (Boyé & Cabredo-Hofherr, 2006) allomorphy based on the default relation
which express variations located at the site of the final stem vowel. By contrast, the
other classes, including the regular verb series specify suppletive stems, resulting in
two to four isolated stems. For example, the M1 sound series has the highest number
of unrelated stems. In fact, unlike Romance languages, in TLA, the class with stem
alternations is represented by what is traditionally considered the regular verb series of

the default (simple/basic) verb measure.
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Class | Imperfective Perfective verb measures and series
3SGM | 3PLM | 1PL | 3SGM | 3SGF

SS S1 S2 S3 S4 S5

I A A A A A | sound {M2, M3, M5, M6, M10}
double {M2, M5, M7, M8}
defective {M1, M2, M3, M5,
M6, M7, M8, M10}

I A A B A A | hollow {M1, M7, M8}
i A A B B B | double {M1, M10}

v A B C C B | sound {M7, M8}

Vv A A B C C | hollow {M1, M10}
VI A B C C D |sound {M1}

Table 5.12 The TLA ICs under the stem space framework.®

Unlike class I, the pattern of stems in class 11-V cannot always be defined in terms of
one another due to morphologically conditioned ablaut change which results in one or
a set of isolated stems. However, Bonami and Boyeé (2002) propose that the distribution
of unrelated stems inside the stem space is not entirely arbitrary and it can show some

degree of organisation. Consider the following stem relations in Class 11-VI.

verb class | stem relations

Class Il {S3},{S1, S2, S4, S5}
Class Il | {S1, S2}, {S3, S4, S5}
Class IV | {S1},{S2, S5},{S3, S4}
ClassV | {S3},{S1, S2},{S4, S5}
Class VI | {S1},{S2},{S5}{S3, S4}

Table 5.13 The set of related stems in Classes I1-V1.

The verb categories can be based on two to four unrelated sets of related (including
identical) stems. Therefore, filling the stem space is constrained by dependency
relations of varying complexity. The default stem is S1 (the stems of the imperfective

sub-paradigm) which predicts most of the stem space. Therefore, similar to French, the

15 Specifying a separate slot for 3SGM form does not affect the number of inflection classes in the
system. However, it can show further variations or distinctions among the different categories.
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TLA stem space can be constrained by the dependency relations (11) that hold among

the stem sets in a verb paradigm.

(11) The dependency relation in TLA verb paradigms
{Non-perfective [3SGM IDENTICAL OR PARTIAL-SUPPLETION — 3P LM]} IDENTICAL OR PARTIAL-

SUPPLETION __, Perfective [3SGF/PLIDENTICAL OR PARTIAL-SUPPLETION __, 3SGM IDENTICAL
OR PARTIAL-SUPPLETION _)lZSG/PL]}

This generalization works for most of the verb measures/series. TLA has a dependency
relation between the two stems used in the perfective sub-paradigm. The 3SGF/PL form
is either identical with or unrelated to the 3SGM stem; and the 1/2SG/PL is either
partially-suppletive or identical with the 3SGM stem. However, in M1 sound, hollow
(with stem change pattern 1) and double verbs, all the stems in the perfective sub-
paradigm are partially suppletive with the default stems in the imperfective sub-
paradigm. By contrast, in the M1 and non-M1 defective verbs, the dependency between
the stems tends to be based on identity relations (Table 5.9). These dependency
relations define an inheritance hierarchy. For example, M1 double and hollow series

have the dependency relations illustrated in (Figure 12 and Figure 13 respectively).

imperf
rudd

imper fut 3SGF/PL/perf

rudd rudd radd

3SGM/perf

radd

1/2SGPL/perf
radd

Figure 12 The stem dependency tree for the double verb radd ‘return’
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imperf
miil
imper fut 3SGF/PL/Perf
miil miil maal
3SGM/perf
maal
1.2SGPL/perf
mil

Figure 13 The stem dependency tree for the hollow verb maal ‘lean’

The TLA dependency account relies on the observation that there are relations of
identity and/or ablaut change between the stems. The dependency relations within the
perfective are as follows: in sound verbs, the 3SGF/PL/perf is a semi-suppletive form
of the stem zone 3SGM which has the identical dependency relation with the stem in
the 2SG/PL/perf slot. By contrast, in hollow verbs, the stem in the 3SGM/perf slot is
identical to that in the 3FSG/PL/perf slot and suppletive with the 12SG/PL/perf stem
zone. In other words, three distinct stems need to be stipulated for hollow verbs as
shown in the inheritance tree (Figure 13).

These patterns of dependency relations have important implications for
inflectional regularity and ICs in TLA. In French (Bonami & Boyé, 2006), a regular
lexeme is generally associated with a single stem (e.g. lav) while semi-regular verbs
show suppletion. Unlike French, in TLA uniformity of the stem choice and the ICs
based on the same stem is not characteristic of the regular sound verbs, which stipulate
distinct stems across the sub-paradigms, while some non-M1 verbs use only a single
stem for all the inflectional forms. Therefore, regularity in this dialect may not be based

on stem uniformity but rather it seems that the canonical stem has to vary in the verb
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paradigm of TLA. The fact that it is more regular to have multiple stems than to have
just one stem is reminiscent of the situation in English: regular verbs have a present
stem and a past (dental) stem: (walk ~ walked), but some irregular verbs have only one
stem (put ~ put).

In summary a stem-based account for TLA verbs shows that inflectional
complexity can be defined by stem sets provide by the stem space and connected by
‘dependency relations’ between nodes in the inheritance hierarchies to minimize the
amount of redundant information to be stored for a given lexeme. In addition, the TLA
stem space consists of stem slots selected by five paradigm slots based on unrelated
indexed stems, thus, the stem space is constrained by dependency relations of varying
complexity. Clearly, using the dependency relations modelled by the inheritance tree
in filling the stem space of verbs avoids stem redundancy in the lexicon and predicts
six ICs for TLA.

The following section will analyse the inflectional complexity and the ICs of
TLA verbs under the principal parts framework as developed by Stump and Finkel

(2013).

3 TLA principal parts

Stump and Finkel’s (2013) work on morphological typology has formalized the
notion of principal parts as a computational tool for measuring the complexity of
inflectional systems (82.4.2). In this section, we will introduce the four approaches for
representing TLA principal parts system based on different types of plat representation
in addition to the novel approach of using the stem-space chart as a plat. We will also
discuss TLA IC transparency, using the PPA computer programme to measure IC

complexity.
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Recall from chapter 3 that in TLA, the inflectional exponents which express the
morphosyntactic features in all verb measures including the irregular ones, do not show
systematic/regular affix allomorphy. Instead, similar to French (Bonami & Boyé,
2002), TLA shows stem alternations distinguishing distinctive cells of the verb
inflectional paradigm. The internal variation among the stems can be used as the main
determinant of ICs determined by implicative relations within a lexeme’s paradigm.
However, the proposal that TLA affixes are highly redundant inflectional exponents is
dependent on the segmentation analysis assumed and defended in this study (84.1.3).
However, if we had proposed a different decomposition for the inflectional forms,
specifically by maximizing the affix, the analysis would make the outer layer of the
inflected forms the source of inferences for the implicative relations in the paradigm
and IC membership.

We can identify three possible analyses for TLA principal parts and IC
complexity each of which is distinguished by the presence/absence of various
simplifying ‘manipulations’ when annotating the plats. The first analysis will be based
on hypothetical TLA plats based on affix allomorphy defined by different ways of
segmenting the FV and the monophthong as part of the affixes (85.3.1). Another variant
of the TLA plat will involve ‘multiple stem segments’/‘multiple stem contexts’. In this
case, the principal parts can be based on the indexed stems for which the plat input
format represents stem formatives. For this type of plat, we determine the segmentation
of the word form by specifying the ‘theme’ and ‘distinguishers’ (§5.3.3.2). The final
possible analysis is based on what Stump and Finkel’s proposal for Semitic languages,
the plats are based on multiple stem segments consisting of three substems (similar to

the root-and-pattern based account) (85.3.3.1).
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=N TLA Principal parts based on outer layer of verb form

In Chapter 4 we showed that the synthetic inflectional verb paradigm can be based on
either the bare stem or the whole word (a stem and the exponents). TLA verbs inflect
for the MPs of aspect, person and number, and an ordinary verbal paradigm can have
twenty-four cells. We also showed that in most cases, the inflection of a verb lexeme
is represented by the modification of the stem. The exponents might exhibit some
degree of modification either alone or in combination with their stems. This raises
segmentation issues. Therefore, for constructing the TLA plat it is essential to specify
the stem modification and/or the affix decomposition/segmentation.

Consider, for example, the inflectional forms in the paradigm of M1 double
series radd ‘return’, sound series gebal ‘accept’ and defective series rmee ‘throw’ in
which each inflectional form consists of two main substrings: the theme and the
distinguisher (Table 5.14 and Table 5.15).%6 The inflectional forms in Table 5.14 show
that the substrings that do not show any phonological variation across all the cells serve
as a theme (r for radd, g for gebal, rm for rmee)*’. The distinguisher of each inflectional
form is the (morpho)phonologically variable substring, resulting from the fusion of the
inflectional affix with the stem and it has the role of distinguishing all the forms from

each other (Table 5.15).

16 See §2.4.2.3 and footnote 2° and * in Chapter 2.

17 Note that identifying the theme is determined by the whole inflectional paradigm of each verb
measure/series. Therefore, the theme of the double series radd, for example, is identified as r since the
substring (distinguisher) add in the perfective paradigm alternates with udd in the imperfective paradigm
(radd ~ y-rudd). The results of the PPA tool also supports this account for the verb gall ~ y-gill ‘take’

(Table 5.41).
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1SG 1PL 2SGM 2SGF 2PLM 2PLF 3SGM 3SGF 3PLM 3PLF
perf raddeet raddeena raddeet raddeeti raddeetu raddeetin radd raddit raddu raddin
imperf nagbil nagublu tagbil tagubli  tagublu  tagublin  yagbil tagbil yugublu yugublin
imp irmi irmi irmu irmin

Table 5.14 The conjugation of M1 double series radd ‘return’ in the perfective,
sound series gebal ‘accept’ in the imperfective and defective series rmee ‘throw’ in
the imperative (distinguishers in bold italics).

Enlarged stem Affix
stem
r add | ee t
addeet
theme distinguisher
Affix Enlarged Stem Affix Enlarged Stem Affix
stem stem
t a g ubl in I m | u
ta ublin u
distinguisher | theme | distinguisher | | distinguisher | theme | distinguisher

Table 5.15 The Theme-distinguisher analysis of M1 double series raddeet ‘return’
(1SG.perf), sound series tagublin ‘accept’ (2PLF.imperf) and defective series irmu
‘throw!” (2PLM.imp).

According to Stump and Finkel (2013), in the simplest cases of form decomposition,
the themes and the distinguishers can be identified as the stem and the inflectional affix
respectively. However, this corresponding relation cannot be maintained across all
forms as in some cases, a stem segment has to be classified as a distinguisher that can
be informative of an IC membership. For instance, the theme of the inflectional forms
in the M2 double series (e.g. 2PLF form haddidtin ‘you threatened’ with the theme
haddid in the sub-paradigm of haddid) coincides with the stem, and the inflectional
affixes are represented by the distinguisher (in this example, the suffix -tin is the

distinguisher). By contrast, the distinguisher of the 2PLF form raddeetin is -addeet
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although the relevant exponent is -tin. The theme of the paradigm radd is r (cf. radd
‘he returned’ ~ rudd ‘he returns’) when combined with the distinguisher in the
2PLF.perf form, the result is the enlarged stem raddee. Similarly, the theme of the
3PLF.imperf. form tagublin (M1 sound series) is g which combines with the
distinguisher -ubl to form the stem while the inflectional affixes are represented by the
distinguisher t- and -in.18

In addition, the stem extensions that include the FV and the monophthong are
treated as part of the enlarged stem. Nevertheless, as pointed out in 84.1.3, a possible
segmentation analysis is to treat these extensions as part of the inflectional affixes. The
consequence of this analysis for TLA system under the principal parts account would
be twofold. First, it would be possible for IC membership to be identified by the
terminations of the morphological word. Second, the principal parts from which we can
derive inferences about this IC system would have to be regarded as a realized cell (a
whole form, cf. Latin). Furthermore, assuming a plat analysis based on the exponents
and the realized cells could also raise the representation issue of the concrete vs.
abstract plats according to which the identification of verb terminations across all the
different ICs has to depend on whether one assumes a phonemic or morphological
representation. In fact, this type of analysis for TLA would treat the segmentation issues
and the representation issues in parallel. Consider the following phonemic
representation of the exponents of 2SG/PLM inflectional form across different
measures and verb series in cases in which the FV and monophthong is segmented as

part of the affix.

18 In the inflectional form kitibaata ‘she wrote it.3SGM’ (cf. kitib-it ‘she wrote’) the segment k is the
theme of the paradigm ketab ‘he wrote’ while the affixes are the substrings it-a. However, the
distinguishers are -aat-a where the i- of the affix -it undergoes vowel lengthening and assimilation.
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M series gloss IC Imperfective Imperative perfective
SG PL SG PL | SG ‘ PL
2M
M1 sound getal kill 1 | tu- tu-...-u | u- u-...-u | -t -tu
sebag dye 2 | ta- ta-...-u | a- a-...-u | -t -tu
ketab write 3 | ti- ti-...-u | i- i-...-u | -t -tu
hollow gaal say 4 | it- it-...-.u | @ O...-u | -t -tu
double radd return 5 |it it-...-.u | @ 0...-u | -eet | -eetu
defective | ns-ee forget 6 |ta-..-a |ta-...-u | a-...-a | a-...-u | -eet | -eetu
ms-ee walk 7 | ti--i | ti-...-u | i-...-1 | 0-...-U | -eet | -eetu
Non-M1 | defective | rabb-a | parent 8 | it-...-i |it-...-u | -i @...-u | -eet | -eetu
stanj-a | purify 9 |ti-...-a|ti-...-u | -a @...-u | -eet | -eetu
any*® kammil | finish 4 |it- it-..-u | @ @...-u | -t -tu
M7 sound ingetal | bekilled | 1 | tu- tu-...-u -t -tu
insemas | be heard | 3 | ti- ti-....-u -t -tu

Table 5.16 The phonemic representation of the exponents of the 2SG/PLM
inflectional form across different verb measures/series.

The examples in Table 5.16 show that the consequence of segmenting the FV and the
monophthong as part of the affix and the concrete (full phonetic) representation is that
we define a varying set of exponents that classify the verb system into seven ICs. For
instance, in the perfective sub-paradigm, the termination of the 2SGM s realized
differently across the different verb series/measures. The M1 sound verb form /ketab-
t/ ‘you wrote’ is the 2SGM perfective verb form ending with /-t/ that is a termination
realizing the property set {2SGM.Perf}. However, when we maximize affixes, the
double and defective verbs would have the 2SGM forms such as radd-eet ‘you
returned’, ns-eet ‘you forgot’ respectively, with the exponent /-eet/ rather than /-t/ in
the perfective paradigm. The sound verb 2SGM imperfective forms forms tu-gsi/ ‘you
wash’, ta-1¢ib ‘you play’, ta-dba’ ‘you slaughter’ and ti-ktib ‘you write’ could all be
considred to have a prefix ta-, if we take the FV as part of the exponent realizing the
property set {2SGM. impf.}. By contrast, the corresponding distinguisher in hollow,

double and non-M1 verb forms with the concrete representation is realized as /it-/ (e.g.

19 Except the defective series.
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it-guul ‘you say’, it-rudd ‘you return’). In other words, a phonemic representation of
an affix-based segmentation means that the distinguisher realizing the property set
{25G.M. impf.} can vary, thus giving rise to different ICs.

Consequently, the concrete analysis (hearer-oriented plat) of the endings would
predict different ICs, depending on the terminations (Table 5.16). The concrete plats

assuming maximized affix segmentation have the following plat input formatting:

MPs Perfect | Imperfective | Imperative
SG 1]t na~i~u-
M|2]-t ta~i~u- a~i~u-
3|0 ya~i~u-
F|2]|-t ta~i~u-...-i a~i~U-...-i
3| -it ta~i~u-
PL 1|-na na~i~u-...-u
M|2]-tu ta~i~u-...-u | a~i~u-...-u
3|-u ya~i~u-...-u
F |2]-tin ta~i~u-...-in | a~i~u-...-in
3 -in ya~i~u-...-in

Table 5.17 The concrete plat of the terminations in M1 and M7 sound series.

MPs Perfect | Imperfective | Imperative
SG 1| -eet in-
M| 2| -eet it- %)
3|10 iy-
F | 2] -eeti it-...-i -i
3| -it it-
PL 1|-eena |in-...-u
M| 2| -eetu it-...-u -u
3|-u iy-...-U
F | 2| -eetin |it-...-in -in
3|-in Iy-...-in

Table 5.18 The concrete plat of the terminations in M1 double series.
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MPs Perfect | Imperfective | Imperative
SG 1| -eet na~i-...-a~i
M| 2| -eet ta~i-...-a~1 | a~i-
3| -ee ya~i-...-a~i
F | 2] -eeti ta~i-....-i a~i-...-l
3| -it ta~i-...-a~i
PL 1|-eena |na~i-....-u
M| 2| -eetu ta~i-....-u a~i-...-u
3|-u ya~i-...-U
F | 2] -eetin | ta~i-....-in a~i-...-in
31| -in ya~i-....-in
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Table 5.19 The concrete plat of the terminations in M1 defective series.

MPs Perfect | Imperfective | Imperative
SG 1]t in-
M|2|-t it- %)
310 Iy-
F 2]t it-...-i -i
3| it it-
PL 1]-na in-....-u
M|2|-tu it-...-u -u
3|-u Iy-...-U
F | 2]-tin it-...-in -in
3| -in iy-...-in

Table 5.20 The concrete plat of the terminations in M1 hollow verbs and non-M1

verbs.

It is important to emphasize that this enriched representation of the affixes is the

consequence of two simultaneous analyses: the segmentation based on maximizing the

affix and the concrete phonetic analysis of affixation. Therefore, this representation of

exponents enhances the points of contrast between verb lexemes, resulting in at least

nine different ICs based on the outer layer of the verb. The termination of each IC has

to correspond to a MP, but it varies depending on the ablaut of the FV (Table 5.17), the

presence/absence and the alternation of the monophthong (Table 5.18 and Table 5.19),

and epenthetic vowel (Table 5.20). The termination contrast in each IC is reflected by

a different letter in the following concrete plat representations.
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IC p 6 T O IC  Example p v
I a a i (@ I getal a g
I b b j q ] sebag b q
I c¢c ¢ k ¢ Il Kketab cC q
Iv. d d | g IV gaal d g
\Y d d | r \Y radd d r
VI e e m s VI ns e s
VII f f n s VIl ms$ f s
VII g g o t VIII rabb g t
IX h h p t IX  stanj h t

Table 5.21 The plat of TLA ICs based on verb exponents (affix-based segmentation)
(p ={imperf}, o ={fut}, T ={imper}, v= {perf}).

In this matrix, the p-o represents the different MPs while the 1-VIII are the ICs. The
exponents of MPs are represented by a/t in the intersection of the column and rows. In
addition, the model requires us to avoid redundancy by excluding the MP ¢ ={fut}
which is identical to the MP p = {imperf}. Likewise, the MP z ={imper} is isomorphic
to the MP p ={imperf}, since any inferences provided by the former MP can equally
be obtained from the latter MP. Therefore, p is the distillation of both z and o.

In addition, the plat provides implicative relations among the ICs. Thus, if a
verb lexeme L has the exponent a for MP p ={imperf} we can infer that the verb
belongs to IC; and the MP p will be the optimal principal part for that IC. By contrast,
if a lexeme has the exponent d for MP p = {imperf}, then it is essential to check the
MP v ={perf} to uniquely identify each IC. The reason for this is that the MP p
distinguishes three sets of ICs: {I to 111} with the exponent a, b and c respectively
(prefix with a FV) and {VI and VI1} with the exponent e and f (prefix with the FV and
the monophthong alternates with a and i). The final set is the 1ICs {VI1II and 1X} which
are identified with the exponents g and h (monophthong alternates with a and i)

respectively. However, both ICs {IV and V} have the exponent d (a prefix and an
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epenthetic vowel). Since the ICs IV and V can be not distinguished by the MP p alone,
the MP o has to be listed as the second principal part that can determine each IC.
Clearly, an affix-based segmentation causes the exponents to vary.
Nonetheless, the MP set cannot always unequivocally identify each IC membership on
its own. Although segmenting the FV and the monophthong as part of the affix,
together with the concrete analysis of the exponents is one possible analysis, it can
obscure the essential implicative relations based on the morphological patterns of the
inflectional system for the reasons presented and defended discussed in §4.1.3.
Therefore, it is important to factor out the morphophonological operations to reveal the
real parallelism and points of contrast between the ICs. The abstract analysis of the
inflectional endings, in addition to maximizing the stem, will result in unified affixes
for all verb measures/series and treat the exponents as redundant phonological
information. The concrete plats (Table 5.17, Table 5.18, Table 5.19 and Table 5.20)
show various effects due to a number of (morphophonological) operations that have to
be factored out under the abstract representation (11).
1)

a. O —I[i]f _C.CiVC,Co#t 2
C.CoVVCa#

b. J[ee] > @/_V (cf. maddeet-a ‘he passed it.3SG.M’ (monophthong is
retained))

C. O —[ee]/CiVCoCy_ C# (this does not account for obj-suffixes with an
initial C)

d. 'V —[ee]/CiC,_C #?! (this is not a synchronic process)

e. O —V/C_CiVCVCs#
C _.C1CoV#

20 This rule also includes the non-M1 verbs.
2L This rule also applies to non-M1 defective series.
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The abstract account and the SMP assume that all verbs have the same/syncretic
exponents. Under this approach, the affix for realizing the property sets {1PL.Perf} is
/-na/ and the termination /-ee/ should be considered as a morphologically-conditioned
empty morph in the double series or a stem final vowel in the defective series, but in
all cases it has to be segmented with the stem to achieve a simple statement of
exponence. One would assume that the distinguisher joining these stems is /na/ which,
by the rule in (c), has to be realized as /-eena/. However, it is not possible for these
morphophonological rules to account for all instances of the monophthong, as they do
not explain the absence of the monophthong before C-initial object suffixes. Similarly,
factoring out the procedures in (e) in addition to stem maximization in M1 sound and
defective verbs, and postulating underling representations | y-ugtil | , | y-ansa | , | y-
guul | and |y-rudd| (cf. /yu-gtil/, /ya-nsa/, /iy-guul/ and /iy-rudd/ respectively),
reveals that the property set {3SG.M. imperf.} is realized by [y] across all the ICs.
Therefore, the speaker-oriented plat characterised by SMP and the abstract

representation of the distinguishers in all measures can have the following realizations:

Perf | Imperf | Imper
SG 1 -t n-
M |2 -t t- -
3 - y-
F 2 -ti t-...-l -1
3 -it t-
PL 1 -na | n-..u
M |2 -tu t-....-u | -U
3 -U y-...-U
F 2 -tin | t-..-in | -in
3 -in y-...-in

Table 5.22 The speaker-oriented plat of TLA verb terminations.
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Clearly, basing the segmentation on the ‘economy of exponence’ in addition to the
slight contrast between the concrete and abstract plats of the distinguishers confirms
the redundancy of the exponents in the system, hence the principal parts analysis based
on a set of realized cells (as is the case for Latin) can be dismissed. As was shown in
85.2, the inflection system of TLA is based on multiple stems and a plausible principal-
parts analysis has to determine the IC membership by plats of indexed stems. However,
there are three types of plat representation that can be applied. Two of these are the
product of the stem-based approach: a plat based on indexed stems vs a plat based on
theme-stem formatives. The third type is a sub-stem (exponent) plat that in essence
resembles a root and pattern based approach. The following section will present the
different systems of plat representation and the implications for the principal parts

analysis and ICs in TLA.

3.2 TLA principal parts based on indexed stems and ICs based
on stem-space

In section 5.2 we identified five indexed stems which can be associated with a range
of different MPs, but which do not necessarily form a natural class. Across the set of
verb lexemes considered, the indexed stems from one to five cover the twenty-four
MPs. However, the patterns of stem alternation and stem syncretism vary across
conjugations, resulting in six ICs. In addition, these stems are associated with the same
set of MPs in each IC, thus reducing the twenty four MPs to five distillations: that is p
= {3SGM.imperf}, o ={3PLM.imperf} t ={1PL.perf}, v ={3SGM.perf} and ¢
={3SGF.perf} represented by the indexed stems as illustrated in Table 5.11.

It is possible to apply the three schemes of principal parts introduced in section

2.4.2 to the indexed stems without subjecting the stem to plat related manipulations or
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using the computer programme devised for principal parts analysis. In this case, the
system of conjugations can be based on the patterns of stem change upon which
principal parts can be employed to distinguish ICs. This analysis is in essence similar
to Bonami and Boyé¢’s (2002, 2006) approach to ICs, which is determined by the
distribution of the stem allomorphy across the stem space. It is also possible to analyse
the indexed stems from a different dimension, by following the traditional principal
parts framework and investigating the complexity of ICs based on the number of
dynamic principal parts required to distinguish each IC.

Under the static conception of the principal parts, the same set of stem slots
with their corresponding pattern of stem change will have to determine the membership
of every IC. Based on the stem allomorphy, the set of the stem slots S3 and S5 is the
minimal and adequate subset of the stem space for uniquely determining each IC
membership. In other words, the stem change pattern represented in S3 and S5 is the
optimal principal-part set under the static scheme. For instance, IC; is distinguished by
stem pattern A~A across S3 and S5. By contrast, in any other combination set of stem
slots, the pattern of stem change will not be able to satisfy the condition of adequacy
and/or minimality. For example, the stems S1 and S2 do not form an adequate optimal
set of principal parts since they fail to uniquely identify any IC. Likewise, the stem set
S3, S4 and S5 does not serve as the optimal principal parts set because although it is
adequate, it is not minimal: the proper subset {S3, S5} constitutes an adequate

principal-parts set (Table 5.23).
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IC plo|T|vVv|o

I AlAIAIA A

I AlA|B|A|A

i A/A|B|B|B

v A/ B|C|C|B

\ A|lA|B|C|C

Vi A|/B|C|C|D
stemspace | S1 | S2 | S3 | S4 | S5

Table 5.23 The static principal parts based on the TLA stem space.

Unlike the static scheme, the adaptive principal-parts set consists of the root property
set alongside any other indexed stem which is able to define the optimal principal-parts
set for a particular IC. In TLA, all verb lexemes can have the stem change pattern in
S5 as their first principal part in the adaptive optimal sequence. If the verb has stem
alternation D in S5, then the verb will belong to 1Cv, and no other principal parts are
needed. On the other hand, if the verb lexeme has the stem alteration A or B, then the
stem slot S3 will serve as the second principal part. Thus, if the verb has the stem

alternation A in S5 and stem A in S3, then the verb belongs to IC, (Table 5.24).

IC plo|T]|vVv|o

I AlA|lA A A

I AlA|B | AA

i A|lA|B|B|B

v AlB|C|C|B

\ AlA|B|C]|C

Vi AlB|C|C|D
stem space | S1 | S2 | S3 | S4 | S5

Table 5.24 The adaptive principal parts based on the TLA stem space.

In the third scheme, the principal parts are dynamic, and they do not have to be the
same for all lexemes or necessarily be shared between ICs. Therefore, the six

conjugations in TLA can vary in terms of the number of slots and the corresponding
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stem patterns required for their minimal and adequate set of dynamic principal parts.
For instance, a verb lexeme belonging to IC, requires the stem change pattern of only
one stem slot (S3) to deduce the verb’s entire paradigm. However, for determining the
ICi membership, it is not sufficient to say that ICy has the conjugation pattern B in
stem slot S3, because of the ambiguity of this conjugation pattern which is also found
in Cii and Cv, hence, the pattern of S4 is also selected. Therefore, ICyi, the adequate
dynamic principal part set has to consist of two stem slots. By contrast, 1Cv, requires

only one dynamic principal part, S5 (Table 5.25).

IC plo |t |v |0

I AlA A |A A

I A|A|B |A A

i A |A|B |B |B

v A B |C |C |B

\ A|A |B |C |C

Vi A|B |C |C |D
stemspace | S1|S2 | S3|S4|S5

Table 5.25 The dynamic principal parts based on the TLA stem space.

The principal parts schemes presented above were based on what Bonami and Boyé
refer to as the conjugation pattern which is used to determine the IC in the system based
on the stem alternation across each IC within the stem space.?? Under each scheme,
most IC principal parts sets employ the stem conjugation pattern of two stem slots as
the minimal set. However, it is also possible to employ the conjugation pattern of one
stem slot under the dynamic system.

Nevertheless, the conjugation pattern based plats seem to be obscuring the stem

dependency relations and IC complexity in TLA. Although the six ICs show different

22 This is basically similar to the exponent-based plats in which the different letters in the cell interaction
is used as the base to formalise the principal parts system. In other words, stem conjugation pattern is
used in the same way as an exponence change.
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conjugation patterns across the stem slots of the stem space, they are not considerably
different in terms of IC complexity based on the number of dynamic principal parts
required. For instance, 1C; requires only one stem to fully predict the whole paradigm,
in other words, IC, is transparent in the sense that each stem slot determines that of
every other stem slot. By contrast, the predictability of IC; and ICv whole paradigms
requires maximally two different stems. The ICy; is less transparent employing five
different stems. The implicative relations and IC predictability based on the number of
required indexed stems in each IC reveals different sets of principal parts in the three
schemes. Consider the following plats based on the indexed stems that have to be listed

in order to deduce the stem pattern in the whole paradigm of each lexeme/IC.

IC |S1 [S2 |S3 |S4 |S5 IC |S1 |S2 |S3 |S4 |S5
I 1 1 1 1 1 I 1 1 1 1 1
I 1 1 2 1 1 I 1 1 2 1 1
i |1 1 2 2 2 i |1 1 2 2 2
v |1 2 3 3 2 v |1 2 3 3 2
VvV |1 1 2 3 3 vV |1 1 2 3 3
VI |1 2 3 3 4 Vi |1 2 3 3 4

Table 5.26 The static principal parts. Table 5.27 The adaptive principal parts.

IC |S1 |S2 |S3 |S4 |S5

I 1 1 1 1 1
|1 1 2 1 1
i |1 1 2 2 2
v |1 2 1 1 2
vV |1 1 2 3 3
VI |1 2 3 3 4

Table 5.28 The dynamic principal parts.

The minimal adequate subset from which it is possible to deduce the stems of the whole
paradigm is based on the number of indexed stems required in each IC. This approach

not only changes the members of the principal parts set in each scheme compared with
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the set of principal parts based on the stem alternation pattern, but can also alter the IC
system transparency. For instance, in M1 sound verbs, the minimum number of stems
that are required to deduce the stems of the rest of the paradigm are listed in S1, S2, S3
and S5. Given that the sound series of M1 shows the maximum number of indexed
stems in the system, it is possible to use four stem slots to represent the static scheme
of principal parts. Under this scheme, the same set of indexed stems will have to
determine the membership of every IC. In other words, the set of indexed stems {S1,
S2, S3, S5} is the minimal and adequate subset of the stem space for uniquely
determining each IC membership. Therefore, each IC requires the listing of four
principal parts. However, under the adaptive and dynamic systems, the plats of
differentiate four principal parts comprised of different sets of stem slots. In fact, in
both schemes, IC has only one member in the principal-parts set represented by the
indexed stems of stem slot {S1} which is conventionally chosen to predict the whole
paradigm. By contrast, other ICs require up to four members in the principal-parts set.

This section has introduced the principal parts analyses of TLA, which can be
described along two dimensions. The first approach discussed ICs based on the pattern
of stem change as distributed in the stem space. The other dimension considered IC
variations based on the number of indexed stems needed by each IC to infer a lexeme’s
whole paradigm. The essential difference between the two types of plats is reflected in
the implicative relations and the number of dynamic principal parts required by each
IC. In the former, for instance, ICv, can be determined by just one dynamic principal
part while ICy requires two; hence, ICvi is more transparent than ICyy. In the indexed
stem plat analysis, on the other hand, ICyv; is the most opaque class, with four principal

parts. Different principal-parts analyses can also result from the effects of the computer
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programme due to the sensitivity to the plat-specific manipulations, as will be discussed

in the following sections.

5.3.3 Two types of TLA Plats

This section will discuss the principal-parts analysis based on two types of input plats:
the first is what | will refer to as the exponent-based plat (substems-based plat)
(85.3.3.1) and the second type is the stem-based plat (§5.3.3.2).

As a basis for the plats input data, | use all the possible verb measures and verb
series that can be found as potential ICs, each named after an exemplar. Due to the lack
of corpus and dictionary data, the representative items of the TLA system are chosen
on the basis of the frequently exemplified verbs in different theses including (Owens,
1984; Harrama, 1993; Elgadi, 1986) and the language of daily use. Each chosen item
is based on the verb measure and series phonological form as discussed in section 3.1
(Table 3.1 and Table 3.2) and section 4.3.

The list of the conjugations starts with the sound series followed by the
defective series, then the double series and finally the hollow series as presented in
Table 5.3. In each case, only the possible series-measure verbs are listed (see Table 3.2
in §83.1 for non-existing combinations).

The reason for considering measures as candidates for TLA ICs, is based on
Aronoff’s proposals for treating verb measures as inflectional conjugations rather than
derivational ones. Likewise, the verb series in each possible corresponding measure is
a potential representative of an IC, due to the varying stem allomorphy illustrated by
different verbs (84.3.1, 84.3.2, 84.3.3 and 84.3.4) which is crucial for the understanding
of the stem-formative plats. However, different verb series and the stem allomorphy

can also have an important role in the exponent-based plats in which the ablaut and
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imala based stem change is also included (a hyphen represents a consonant in Table
5.29 below). Listing the verb series as possible conjugations is also suggested by
Owens in his classification of the ELA verb system (see §3.2.1). He considers the verb
series in addition to the verb measures as conjugation classes identified by the stem
syllable structures.

The input data for each plat type included each measure with their
corresponding verb series. The reason for analysing all verb measures/series is mainly
consistency and the aim for a neutral analysis of the system. In each framework used,
we considered all measures in the system to provide a fairer comparison between the
results of each approach. It is important to note that considering all the possible triliteral
measures/series might seem to lead to potential redundancy among the conjugations,
depending on the plat type. For example, the exponent-based plat lists M2 sound and
double verbs although they have the same stem form (CVCCVC), thus, the same
substems. Likewise, the same verbs are also listed in the stem-based plat although they
share the same stem change (one indexed stem for the whole paradigm), but differ in
terms of the verb series.

Nevertheless, this redundancy can be justified by the reasons Stump and Finkel
(2013, p.186) provided for the plat representation of the French verb system. First, the
PPA is designed to identify those lexemes that belong to the same IC. Therefore, the
TLA plat (both in the exponent-based and the stem-based) includes verbs of different
measures but which have the same stem-shape and stem alternation pattern in order to
check if the PPA (regardless of the plat type) would classify these measures as one IC
or different classes. For example, in 84.3.1 we showed that M2 sound series kallim

‘talk’ and M2 double series haddid ‘threat’ can be classified as lexemes of the same IC
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since they both have a single stem used across their whole paradigms. In fact, these two
verbs are also listed in the exponent-based plat as belonging to the same IC (85.3.3.1).

The TLA plats also include verb lexemes of the same series and the same
measure, but different stem alternation patterns. For example, the verbs maal ‘lean’ and
baat ‘stay over’ belong to the M1 hollow series, but they have different stem patterns:
(AABCC) and (AABAA) respectively (Table 5.3 and Table 5.12). These verbs are
included in the input plat to check if the PPA will reflect these differences and whether
the programme will classify the verb baat as exceptional compared with other hollow
verbs of the same series. However, the stem pattern of the verb baat can also be found
in other measures of hollow series (M7 and M8).

It is also important to note that the TLA (exponent-based and stem-based) plats
have the concrete representation. The different types of plat representation can affect
the number of ICs and the possible verb lexemes of each IC (as was illustrated for
French (§82.4.2.2)).22 However, the reasons for choosing the hearer-oriented is based
on the discussion presented in Chapter 4 which showed that it is not always possible to
make decisions about morphophonologically motivated stems due to their semi-

autonomous nature (84.5.3).%

5331 TLA Principal parts based on substems.
The principal-parts analysis of TLA can be subject to different types of data
manipulation. One kind assumes a root-based approach and involves presenting the
exponence of verb inflectional forms as discontinuous strings (components), encoding

the vocalic pattern in an exponent-based plat. Under this approach, the stem consists

2 The type of plat used for the analysis of principal parts of the Arabic of Bukhara has not been specified.
241 constructed the exponent-based plat which then was used as the input to generate the results. The
stem-based plat was generated by the PPA tool. | am very grateful to Gregory Stump for confirming that
both plats are constructed correctly and produce reasonable results.
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of a set of substems, the consonantal root sequence, and a sequence of vowels. In plat
representations the identity of the consonants is abstracted away from and they are
represented as hyphens. For instance, the tri-consonantal verb rukub-it ‘she rode’ has
three substems rkb and the vocalic exponence u-u; hence, the plat input of this form is
-U-u-it.? Likewise, the principal parts analysis of the Arabic of Bukhara (Miller, 2014)
and Icelandic (Stump & Finkel, 2013) is based on plats with multiple stem segments,
which considers stems to be a subpart of the exponence. In this study, we follow the
formalism suggested for the Arabic of Bukhara in encoding the inflectional properties
of all the measures/series. However, the TLA plat template is based on the conjugation
of the basic and derived verbs’ inflectional systems whereas in Miller’s (2014, p.224)
work on the Arabic of Bukhara, the MP set is associated with the ‘semantic, lexical and
grammatical morphemes’. The analysis suggested for the Arabic of Bukhara seems to
consider the derivative measures (such as M7) as part of the inflectional paradigm
distributed across six ICs represented by the verb series. By contrast, in this study, we
consider each verb measure and series as a separate lexeme and hence as potentially
defining an IC; thus, each verb is listed with its conjugation pattern in the perfective
and non-perfective templates. Consider the plat in Table 5.29 which represents M1 verb

series ICs (the full plat is illustrated in Appendix B).%®

% In this type of plat, the ablaut change and the monophthong ee are also regarded as subparts of the
exponence. ‘The exponence of a MPs in some word form is the full set of exponents of that property set
in that word form.” (Stump & Finkel, 2013, p.21).

% The verbs maal ‘lean’, kallim ‘talk’, saanid ‘support’, tesallif ‘borrow’ and tefaahim ‘understand’,
have the same stem patterns as that of the verbs baa§ ‘sell’ (M1 hollow), {allim ‘teach’ (M2 sound),
{aamil ‘treat’ (M3 sound), teSallim ‘learn’ (M5 sound) and teSaamil ‘deal’ (M6 sound) respectively.
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CONJ perflSg perf2mSg perf2fSg perf3mSg perf3£fSg
getal -e-a-t -e-a-t -e-a-ti -e-a- -u-u-it
nsee -J-ee-t -J-ee-t -g-ee-ti -J-ee- -@-g-it
gall -a-ee-t —a-ee-t -a-ee-ti -a-g- a-g-it
maal -i-g-t -i-g-t -i-g-ti -a:- -—a:-it
CONJ perflPl perf2mP1l perf2fP1 perf3mP1l perf3fP1
getal -e-a-na -e-a-tu -e-a-tin -u-u-u -u-u-in
nsee -@-ee-na -g-ee-tu -g-ee-tin -@-g-u -@-@-1in
gall -a-ee-na -a-ee-tu -a-ee-tin -a-g-u -a-g-in
maal -i-@-na -i-g-tu -i-g-tin -a:-u -—a:-in
CONJ imperflSg imperf2mSg imperf2fSg imperf3mSg imperf3fSg
getal nu-g-i- tu-g-i- tu-u-g-1i yu-@-1i- tu-g-i-
nsee na-g-a- ta-g-a- ta-g-g-1 ya-J-a- ta-g-a-
gall n-i-g- t-1-g- t-i-g-1 y-i-@- t-i-g-
maal n-i:- t-i:- t-i:-1 y-i:- t-i:-
CONJ imperflPl imperf2mPl imperf2fPl imperf3mPl imperf3fPl
getal nu-u-g-u tu-u-g-u tu-u-g-in yu-u-g-u yu-u-g-in
nsee na-g-g-u ta-g-g-u ta-g-g-in ya-g-g-u ya-g-g-in
gall n-i-g-u t-i-g-u t-i-g-in y-i-@-u y-i-g-in
maal n-i:-u t-i:-u t-i:-in y-i:-u y-i:-in
CONJ imper2mSg imper2£fSg

getal u-g-i- u-u-g-1i

nsee a-g-a- a-g-g-1i

gall -i-g- -i-g-1

maal -i:- -i:-1

CONJ imper2mPl imper2fPl

getal u-u-g-u u-u-g-in

nsee a-g-g-u a-g-g-in

gall -i-g-u -i-@-in

maal -i:-u -i:-in

Table 5.29 The TLA exponent-based plats.

Table 5.29 illustrates the input for the exponent-based plat for M1 verbs. The first
column has to be labelled CONJ and lists the sound, defective, double and hollow verb
series of M1. The rest of the columns represent the exponence of the perfective and
non-perfective paradigm. In the intersection of the columns and the rows, the inflected
forms are represented as discontinuous morphs. The 1SG and 3SGF perfective forms
of sound verb getal are listed with three substems and their vocalic patterns -e-a-t and
-U-u-it respectively. The suffixes are also represented and need to be separated from
the stem with a hyphen as illustrated by the defective, double and hollow verb series in
which each inflected form has two substems and varying vocalic pattern. The vocalism

in these verbs is represented in line with that of the sound series as two components in
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every form. The absence of a vowel is represented by null @ as illustrated by the 1SG
and 3SGF of the defective verb nsee -@-ee-t and -@-@-it respectively. Likewise, the
full plat lists every inflectional form of the perfective and non-perfective paradigm of
different verb series and measure. The first column lists the (potential) ICs while the
rest of the columns represent the set of MPs divided by multiple sections, as they do
not all fit comfortably on one line. Each inflectional form is presented as a
discontinuous string. In a plat with a single continuous string of exponents, the
components are represented as 1A in the template’s plats. The substems of biliteral root
verbs has an empty component (in that it is a missing component that is present in other
forms) represented by a null marker. It is worth noting that the exact input formatting
of each form depends considerable on the ability of the programme to generate the
correct forms from the plat representative forms. However, the essential representation
includes discontinuous morphs separated by root radicals.

Computing this plat into the PPA tool identifies twenty-five ICs with two
identical ones which include kallim ‘talk’ = haddid ‘threat’ and tesallif ‘borrow’ =
tesammim ‘be poisoned’. Associating these twenty-five ICs with MPs sets generates
24 MPs numbered 1 through 24 (Table 5.30). Of these property sets, there are 23 MPs
which are unique ones, excluding the per f2msg?’ form which is identified as syncretic
with the perf1sg formin all verbs. In addition, the 24 MPs fall into 10 distinct patterns
that are crucial for deducing the whole paradigm of each verb. The ten distillations

represent the remaining distinctive MP set (Table 5.31):

27 For ease of cross referencing, in labelling MPs we use the formatting and typeface of the PPA when
discussing its outputs, rather than the Leipzig glossing conventions.
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1 perflSg 13 imperf2fSg
2 perf2mSg 14 imperf3mSg
3 perf2fSg 15 imperf3fSg
4 perf3mSg 16 imperflPl
5 perf3fSg 17 imperf2mPl
6 perflPl 18 imperf2fPl
7 perf2mPl 19 imperf3mPl
8 perf2fPl 20 imperf3fP1l
9 perf3mPl 21  imper2mSg
10 perf3fP1l 22 imper2fSg
11 imperflSg 23 imper2mPl
12 imperf2mSg | 24 imper2fPl

Table 5.30 The MPs abbreviations.

distillation
1 perflSg
2 perf3mSg
3 perf3fSg
4 imperflSg
5 imperf2fSg
6 imperf3mSg
7 imperf3mPl
8 imperf3fPl1
9 imper2mSg
10 imper2fSg

Table 5.31 The TLA distillation of exponent-plat.

Distillation details ('*' marks isomorphic?®; = marks identical)
imper2£fSg
* imper2mPl
* imper2fPl
imper2mSg
imperflSg
* imperf2mSg
imperf2£fSg
* imperflPl
* imperf2mPl
* imperf2fPl
imperf3fP1
imperf3mPl
imperf3mSg
* imperf3fSg
perflsg
perf2mSg
perf2£fSg
perflPl
perf2mP1
* perf2fPl
perf3£fSg
* perf3mPl
* perf3fP1l
perf3mSg

E |

28 A MP can be isomorphic to another MP when any inferences or implicative relations from the former
can equally be obtained from the latter. Therefore, to avoid redundancy, the two sets of MPs form a
distillation.
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The PPA computes the distillation of the inflectional system by analysing the
conjugation patterns of each verb, determining the predictive and predictable patterns
based on each MPs. The first MP (perfilsq) is by default regarded as the first
distillation, since it is the first predictive MP set encountered by the program.
Therefore, each new pattern of predictability is marked as a new distillation.

Understanding the distillation is essential for the three systems of principal parts
analyses. In the exponent-based plat, selecting the request of computing all three
possible schemes of principal parts provided in the menu of the online tool, the KATR
output provides the results in (12). Our plat of TLA conjugations has nine of forty-five
possible optimal static principal-parts analyses each of which has two principal parts.
The distillations 2 {perf3msg} and 4 {imperflsg} are selected as the best bit.
Therefore, with these two distillations, PPA can recognize all the different 25 ICs.

(12)

Quick static principal parts
2,4 (perf3mSg, imperflSqg)

Best sets of static principal parts

1,6 (perflSg, imperf3mSg)
1,7 (perflSg, imperf3mPl)
1,8 (perflSg, imperf3fPl)
2,4 (perf3mSg, imperflSqg)
2,5 (perf3mSg, imperf2fSqg)
2,6 (perf3mSg, imperf3mSg)
2,7 (perf3mSg, imperf3mPl)
2,8 (perf3mSg, imperf3fPl)
2,9 (perf3mSg, imper2mSg)

2,10 (perf3mSg, imper2fSqg)
10 analyses with 2 principal parts

It is worth noting that the selection of the MPs in each static principal part analysis does
not seem to be random and certain realized cells are selected. One principal part has to
include a property set of the perfective that is either the 1SG or the 3SGM while the
other principal part is most likely to be a property set that realizes the imperfective (any
of the third person forms, but the other persons are also possible). However, there are

two cases of principal parts realizing the {imper.sg}. In other words, the optimal
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static principal-parts analysis in TLA shows a general pattern in which certain cells are
the best principal part ‘candidates’ in that they are clearly favoured as principal parts
for determining the 1C membership. Stump and Finkel distinguish two types of IC
systems: ‘a morpho-syntactically focused’ IC such as Sanskrit (see Chapter 2, 84.2.4
for Sanskrit choice of distillations) that shows a general pattern in the static scheme.
By contrast, other systems have morpho-syntactically unfocused ICs such as Tulu, in
which the choice of the best candidate is quite random (2013, pp.72-74). According to
Stump and Finkel (2013, p.385), ‘an IC system is morpho-syntactically focused to the
extent that the distillations realized by its optimal static principal parts are constrained,
an IC system that has only one optimal static principal-part set is maximally focused.’
By contrast, ‘an IC system is morpho-syntactically unfocused to the extent that the
distillations realized by a lexeme’s optimal static principal parts are morpho-
syntactically unconstrained, an IC system in which every distillation is realized by a
principal part in one or another optimal static principal-part analysis is maximally
unfocused.’

For TLA, the results in (12) show that the IC system in TLA tends to be
constrained to coherence in the choice of the static principal parts; hence, TLA ICs
exhibit morpho-syntactical focus on the third person forms in general and on the 3SGM
perfective cell in particular both of which seem to be the locus of IC distinctions.
According to Stump and Finkel (2013), a morpho-syntactically focused IC system does
not necessarily reflect the system’s inflectional complexity. Two systems can have the
same degree of morpho-syntactical focus, but different number of static principal-part
sets and members. However, this characteristic of inflectional system is not necessarily

central to IC transparency which will be further discussed below.
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With regard to the adaptive principal parts, the results which are in the format
of an if/then statement in (13), show that the TLA system requires two principal parts
for determining IC membership under this scheme and these include distillation 6
(imperf3msg) and distillation 1 (perf1sg). If distillation 6 is assigned variant 1, then
IC is getal “kill’. If distillation 1 selects variant 10, then the IC is naada ‘invite’.

(13)
We need 2 adaptive principal parts:

* if distillation 6 (imperf3mSg) has variant el4 17 (yilSt2Sa3Sd)
the inflection class is irtadd
* if distillation 6 (imperf3mSg) has variant el4 4 (ylSte2SaD3Si)
the inflection class is tesallif
* if distillation 6 (imperf3mSg) has variant el4 23 (ylSste2S5i:3S)
the inflection class is stefaad
* if distillation 6 (imperf3mSg) has variant el4 14 (ylSsta2S@3Sa)
the inflection class is stanja
* if distillation 6 (imperf3mSg) has variant el4 11 (ylSte2sa:3Sa)
the inflection class is telaaga
* if distillation 6 (imperf3mSg) has variant el4 15 (y1Si2S@3S)
the inflection class is gall
* if distillation 6 (imperf3mSg) has variant el4 22 (yilSt2Sa:3S)
the inflection class is iltaam
* if distillation 6 (imperf3mSg) has variant el4 6 (yunlSu2Su3S)
the inflection class is inkesar
* if distillation 6 (imperf3mSg) has variant eld4 21 (yinlSa:2S3S)
the inflection class is injaab
* if distillation 6 (imperf3mSg) has variant el4_1 (yulS@2Si3s)
the inflection class is getal
* if distillation 6 (imperf3mSg) has variant el4 13 (yilSt2Si3Sa)
the inflection class is intisee
* if distillation 6 (imperf3mSg) has variant el4 16 (yinlSa2S@3S)
the inflection class is ingall
* if distillation 6 (imperf3mSg) has variant el4 12 (yinlSi2Si3S)
the inflection class is inkiwee
* if distillation 6 (imperf3mSg) has variant el4 18 (ylSste2S5i3Ssd)
the inflection class is stemarr
* if distillation 6 (imperf3mSg) has variant el4 10 (ylSte2saD3Sa)
the inflection class is temanna
* if distillation 6 (imperf3mSg) has variant eld4 20 (ylSa:2S3S)
the inflection class is baat
if distillation 6 (imperf3mSg) has variant el4 2 (ylSaD2Si3S)
* if distillation 1 (perflSg) has variant el 2 (1SaD2Si3St)
the inflection class is kallim
* * if distillation 1 (perflSg) has variant el 9 (1SaD2See3St)
the inflection class is bakka
if distillation 6 (imperf3mSg) has variant el4 3 (ylSa:2S5i3S)
* if distillation 1 (perflSg) has variant el 3 (1Sa:25i3St)
the inflection class is saanid
* * if distillation 1 (perflSg) has variant el _10 (1lSa:2See3St)
the inflection class is naada
* if distillation 6 (imperf3mSg) has variant el4 19 (ylSi:2S3S)
the inflection class is maal
* if distillation 6 (imperf3mSg) has variant el4 7 (yulSt2Su3su)
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the inflection class 1is intefax

* if distillation 6 (imperf3mSg) has variant eld4 8 (ylSsta2S@3Si)
the inflection class is stanjid

* if distillation 6 (imperf3mSg) has variant el4d 9 (yals@2Sa3s)
the inflection class is nsee

* if distillation 6 (imperf3mSg) has variant el4 5 (ylSte2Sa:3Si)
the inflection class is tefaahim

When we turn to the dynamic principal-part scheme, all verbs in TLA require a
single member for the dynamic principal-part set to identify each conjugation, showing
that the exponence of each IC is considerably different and IC predictive. All classes
can have more than one possible option as a member of the dynamic principal-parts
set. However, in each instance, the reference can only be made to a single distillation.
For instance, in most ICs, the first possible option as a dynamic principal part is
distillation 1 (perf1sg cell). In the case of the sound, defective and double series of
M7 and M8, the first possible option is distillation 2 (pe r £ 3mSg).?° In M1 hollow verbs,
on the other hand, the first choice of MP cell is distillation 4 (imperf1sg cell) (Table

5.32 and Table 5.33).

29 This principal-part choice may probably be motivated by the size of their template that in most cases
can have only five inflectional forms.
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IC Gloss dynamic Dist Dist Dist Dist Dist Dist Dist Dist Dist Dist cell

Pp 1 2 3 4 5 6 7 8 9 10 predictor

number
getal kill 1 1 1 1 1 1 1 1 1 1 1 1.00
kallim talk 1 1 1 1 1 1 1 1 1 1 1 1.00
saanid support 1 1 1 1 1 1 1 1 1 1 1 1.00
tesallif borrow 1 1 1 1 1 1 1 1 1 1 1 1.00
tefaahim agree 1 1 1 1 1 1 1 1 1 1 1 1.00
inkesar broken 2 2 2 2 2 2 2 2 2 2 2 1.00
intefax bloated 2 2 2 2 2 2 2 2 2 2 2 1.00
stanjid appeal 1 1 1 1 1 1 1 1 1 1 1 1.00
nsee forget 1 1 1 1 1 1 1 1 1 1 1 1.00
bakka upset 1 1 1 1 1 1 1 1 1 1 1 1.00
naada call 1 1 1 1 1 1 1 1 1 1 1 1.00
temanna wish 1 1 1 1 1 1 1 1 1 1 1 1.00
telaaga meet 1 1 1 1 1 1 1 1 1 1 1 1.00
inkiwee  cauterized 2 2 2 2 2 2 2 2 2 2 2 1.00
intisee forgotten 2 2 2 2 2 2 2 2 2 2 2 1.00
stanja purify 1 1 1 1 1 1 1 1 1 1 1 1.00
gall take 1 1 1 1 1 1 1 1 1 1 1 1.00
ingall taken 2 2 2 2 2 2 2 2 2 2 2 1.00
irtadd rejected 2 2 2 2 2 2 2 2 2 2 2 1.00
stemarr continue 1 1 1 1 1 1 1 1 1 1 1 1.00
maal lean 4 4 4 4 4 4 4 4 4 4 4 1.00
baat stay 4 4 4 4 4 4 4 4 4 4 4 1.00
injaab brought 1 1 1 1 1 1 1 1 1 1 1 1.00
iltaam blamed 1 1 1 1 1 1 1 1 1 1 1 1.00
stefaad benefit 1 1 1 1 1 1 1 1 1 1 1 1.00

Table 5.32 One of the possible optimal dynamic principal-part analyses for TLA
verbs based on the exponent-plat.

Table 5.32 represents one of the possible analyses of the optimal dynamic principal-
parts set for each IC that are listed on the vertical axis. The ten distillations (Dist) are
represented in the horizontal column under which the rows lists a distillation number
that represents the principal part required by each lexeme to deduce the cell in the
lexeme’s realized paradigm under this schematic analysis. The rightmost column is the
cell predictor number (the average number of principal parts required to deduce a
realized cell) (82.4.2.4). The results show that each conjugation requires one optimal
dynamic principal part to determine any cell realizing the ten distillations. Thus, each
IC can be classified as a thin conjugation. In other words, the fact that a verb lexeme
in each of these ICs, has a single dynamic principal part which is adequate for deducing
the lexeme’s paradigm, classifies TLA as a thin IC system (§2.4.2.4).

In fact, the conjugation system of TLA is as ‘uniformly thin’ as that of Tulu

and Koasati, as in all of these systems the average cell predictor number and dynamic



Chapter 5 Page |270

principal parts number equals 1.00 whereas the Icelandic system is considered to be
thicker with a cell predictor number of 1.09 and dynamic principal part number of 1.56.

The results confirmed that the average cell predictor number and the dynamic
principal number of TLA system is 1.00% (Stump & Finkel, 2013, pp.60-61). In
addition, TLA ICs vary in terms of the number of the possible alternative dynamic
principal-parts analyses, which affects the IC transparency based on the criterion C

(82.4.2.5) for a principal-parts based typological variation (Table 5.33).

Set | ICs Dynamic | Ratio of p to the
Pp number of
analysis | possible

A | getal ‘kill’, nsee ‘forget’, stanja ‘purify’, gall 10 100.0% of 10

‘take’, stefaad ‘benefit’, stemarr ‘continue’, possible analyses
stanjid ‘appeal’

B | iltaam ‘blamed’, injaab ‘brought’, 8 80% of 10

C | maal ‘lean’, baat ‘stay’, 7 70% of 10

D | tefaahim ‘understand’, telaaga ‘meet’, 6 60% of 10

E | tesallif ‘borrow’, inkesar ‘broken’, temanna 5 50% of 10

‘wish’, intefax ‘bloated’, inkiwee
cauterized’, ingall ‘taken’, irtadd ‘rejected’,
intisee, ‘forgotten’

F | kallim ‘talk’, saanid ‘support’, bakka ‘upset’, 2 20% of 10
naada ‘invite’

Table 5.33 The number of optimal dynamic principal parts analyses for TLA
conjugations.

The optimal dynamic principal-parts alternative analysis in Table 5.33 reveals that
while the TLA ICs in set A are maximally transparent, the ICs in the rest of the sets
deviate from maximal transparency to varying degrees. Consider, for example, the IC
of the M1 double series gall ‘take’ which has the ten alternative principal-parts analyses

represented in Table 5.34 in the format suggested by Stump and Finkel (2013). The

30 Average number of principal parts: 1.00
Average lowest average of principal parts needed: 1.00
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horizontal axis is headed by the ten distillations M (1-10) while each row shows an
alternative possible dynamic principal part analysis listed as circled numbers.
Therefore, for any verb that belongs to any IC of the set A, any cell of the verb paradigm
allows the deduction of all the other cells. In other words, each component in each cell
is unique across all ICs; hence, any cell can function as the verb’s sole dynamic
principal part. In other words, any IC in the set A might possibly be situated at the

canonical extremes of IC transparency.

distillations
4 5 6 7

oo
[©
5

Alternative principal-
part analyses
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Table 5.34 The ten alternative optimal dynamic principal-part analyses for
Conjugation gall ‘take’.
The results also show that the ICs in sets B to F deviate from this canonical extreme of
IC transparency to different extents. However, the nature and pattern of the deviation
is the same, i.e. the deviation is based on varying the number of possible analyses for
each IC, and none of them can have more than a single dynamic principal part for
realizing a paradigm cell®L. For instance, the conjugation of the M2 sound series kallim
‘talk’ has two alternative principal-parts analyses represented in Table 5.35, which

illustrates that cell 1 perf1sg or cell 2 per£3mSg has unique exponence, allowing the

31 Unlike TLA, in Fur, some patterns of the deviation from IC transparency is based on not only the
number of possible alternative analyses, but also on the absence of one informative optimal dynamic
principal part. Therefore, in Conjugation IlIE, the sole adequate dynamic principal part requires
simultaneous reference to two distillations (thick 1C system).
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deduction of the whole realized paradigm with no simultaneous reference to more than

one principal part in each analysis.

distillations
Alternative principal- 1 2 3 4 5 6 7 8 9 10
part analyses

©) O ONONONONONONONONNO)
@ OEONONONONONONONONO)

Table 5.35 The two alternative optimal dynamic principal-part analyses for

Conjugation of kallim ‘talk’.

The results in Table 5.35 show that none of the distillations 3 to 10 has any distinctive
exponence that can distinguish this IC. Thus, the paradigms of the conjugations in set
F have less predictive cells and each of these ICs is less transparent. Clearly, the
complexity of TLA ICs can only be distinguished on the basis of criterion C of IC
transparency according to which the ICs in set A are more transparent since they have
more alternative possible analyses than that of the rest of the sets. Criteria (a) and (b)
do not seem to provide a clear distinctive transparency pattern among the classes since
all TLA ICs require a single dynamic principal part (§2.4.2.4).

Therefore, Stump and Finkel (2013) suggested a measure of 1C predictability
and Cell predictability both of which can provide clearer characterization of IC
transparency. Applying these measures to all ICs in TLA gives the results in Table

5.36:
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1 2 3 4 5 6 7 8 9 10 | Avg IC predictability
getal 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.996 1.000 (385 out of 385)
stanjid 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.996 1.000 (385 out of 385)
nsee 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.996 1.000 (385 out of 385)
stanja 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.996 1.000 (385 out of 385)
gall 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.996 1.000 (385 out of 385)
stemarr 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.996 1.000 (385 out of 385)
stefaad 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.996 1.000 (385 out of 385)
injaab 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.996 0.996 | 0.987 0.992 (382 out of 385)
iltaam 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.984 0.996 0.996 | 0.987 0.992 (382 out of 385)
maal 0.996 0.996 0.996 0.969 0.969 0.969 0.969 0.969 0.969 0.969 | 0.977 0.982 (378 out of 385)
baat 0.996 0.996 0.996 0.969 0.969 0.969 0.969 0.969 0.969 0.969 | 0.977 0.982 (378 out of 385)
tefaahim 0.938 0.938 0.996 0.938 0.996 0.938 0.996 0.938 0.938 0.996 | 0.961 0.961 (370 out of 385)
telaaga 0.938 0.938 0.996 0.938 0.996 0.938 0.996 0.938 0.938 0.996 | 0.961 0.961 (370 out of 385)
tesallif 0.879 0.879 0.996 0.879 0.996 0.879 0.996 0.996 0.879 0.996 | 0.938 0.922 (355 out of 385)
temanna 0.879 0.879 0.996 0.879 0.996 0.879 0.996 0.996 0.879 0.996 | 0.938 0.922 (355 out of 385)
inkesar 0.984 0.879 0.879 0.984 0.984 0.879 0.879 0.879 0.996 0.996 | 0.934 0.922 (355 out of 385)
intefax 0.984 0.879 0.879 0.984 0.984 0.879 0.879 0.879 0.996 0.996 | 0.934 0.922 (355 out of 385)
inkiwee 0.984 0.879 0.879 0.984 0.984 0.879 0.879 0.879 0.996 0.996 | 0.934 0.922 (355 out of 385)
intisee 0.984 0.879 0.879 0.984 0.984 0.879 0.879 0.879 0.996 0.996 | 0.934 0.922 (355 out of 385)
ingall 0.984 0.879 0.879 0.984 0.984 0.879 0.879 0.879 0.996 0.996 | 0.934 0.922 (355 out of 385)
kallim 0.363 0.363 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.870 0.579 (223 out of 385)
saanid 0.363 0.363 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.870 0.579 (223 out of 385)
bakka 0.363 0.363 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.870 0.579 (223 out of 385)
naada 0.363 0.363 0.996 0.996 0.996 0.996 0.996 0.996 0.996 0.996 | 0.870 0.579 (223 out of 385)
Avg 0.877 0.852 0.967 0.976 0.990 0.951 0.965 0.960 0.980 0.994 | 0.951 0.903

Table 5.36. presents the average cell predictably of each IC listed in decreasing order
based on the results/figures scored. The two rightmost columns are the average cell
predictability and IC predictability®2. The results show that the implicative relations
among cells in a realized paradigm of an IC lexeme member can vary (according to the
type of plat employed). The cell predictability overall results reveal that Dist 10 cells
have high predictability in all ICs. In other words, the MPs of imper2fsg is the most
predictable feature-value set given the rest of the distillations (Table 5.29). In fact, the
inferences about the exponence in the imper2£sg cell are motivated by Dist 1, 2 and
4 (Table 5.32). However, the cell predictability of this cell in M1 hollow verbs maal
and baat is slightly lower than the rest of the conjugations with a score of 0.969. Dist

10 shares the same substems with that of Dist 4 (imperf1sg), Dist5 (imperf2fsg),

Table 5.36 IC predictability and Cell predictability.

32 The figures expressed as (A out of B) represent the ICs predictability which is the ‘ratio of adequate
(though not necessarily optimal) dynamic principal-part sets among all nonempty subsets of cells in L’s
realized paradigm’ (Stump & Finkel, 2013, p.94). Hence 385 + 385 =1 (see Appendix B for the formula
of the IC predictability measure).
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Dist 6 (imperf3msg), Dist 7 (imperf3mp1), Dist 8 (imperf3fp1) and Dist 9
(imper2msg) as illustrated in Table 5.37 (see 84.3.4 for hollow series stem pattern).
Thus, the predictability of the imperfisg cell on the basis of all of the possible sets of
other cells which can completely determine the value of the realisation of the cell in
question within that hollow verb inflection classes maal or baat is 0.969 predictable

and Dist 4 is chosen as the dynamic optimal principal-part (Table 5.32).

Dist 4 Dist 5 Dist 6 Dist 7 Dist 8 Dist 9 Dist 10
CONJ imperflSg imperf2mSg imperf3mSg imper£f3mPl imperf3£fPl imperat2mSg imperat2£fSg
maal | n-1i:- t-i:- y-i:- y-i:-u y—-i:-in | -i:- -i:-1i
baat | n-a:- t-a:- y-a:-— y-a:-u y-a:-in | —a:- -—a:-1i
Table 5.37 The TLA exponent-based plats for conjugations maal ‘lean’ and baat
‘stay’

Similarity, in conjugations tefaahim and telaaga both of which are M6 verbs, the
predictability of the realization of the cells in Dist 9, Dist 8 Dist 6, Dist 4 and Dist2 and
Dist 1 is slightly low with a score of 0.938 since the vocalic exponence in the cells of
are identical (the exponence of these cells in conjugation tefaahim is te-a:-i- and in
telaaga te-a:-a-). In addition, the cell predictability results also show that none of the
TLA conjugations has unpredictable cells. However, the degree of cell predictability
can vary across ICs. Consider for example, the conjugation naada ‘call’ (or any
conjugation in set F) which has a low cell predictability in distillation 1 (1 perfisg)
and 2 (perf3msg) (each cell scores 0.363). The perfisg and perf3msg cells have the
monophthong ee and the vowel final a as part of their vocalic exponence occurring
stem finally. These two unique cells can provide inferences and predict the rest of the
cells which, in turn, cannot absolutely determine the realization of the cells in Dist 1 or
Dist 2. Hence, the optimal dynamic principal part for this conjugation can be either Dist

1 or Dist 2 (Table 5.32) (Appendix B). By contrast, the cells in question in conjugation
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nsee ‘forget’ have the highest cell predictability (each cell scores 0.996) since the

realization of a given cell is highly predictability from any of the other cells that realize

distinct distillations.

CONJ | Dist 1 Dist 2 Dist 3 Dist 4 Dist 5
perflSg perf3amSg | perf3fSg imperflSg | imperf2fSg
naada | —a:-ee-t -a:-a —a:-@g-it n-a:-i- t-a:-g-1i
nsee -J-ee-t -J-ee- -J-@-it na-g-a- ta-g-a-
Dist 6 Dist 7 Dist 8 Dist 9 Dist 10
imperf3mSg | imperf3mPI | imperf3fPI imper2mSg | imper2fSg
naada | y-a:-i- y-a:-g-u | y-a:-¢@g-in | —a:-i- -a:-g-1i
nsee ya-g-a- vya-@-g-u | ya-@-g-in | a-@-a- a-g-g-1

Table 5.38 The TLA exponent-based plats for conjugation naada ‘call’ and nsee
‘forget’

The second observation is that the more alternative principal-parts analyses an
IC has, the higher the predictability number is. Indeed, the TLA conjugation that
associates with a high number of alternative dynamic principal-parts analyses is
reflected in the higher IC predictability. For example, the conjugation gall ‘take’ (and
any conjugation in set A (Table 5.33)) has ten alternative principal-parts analyses and
it is maximally transparent; hence, the IC predictability is 1.00 whereas conjugation
kallim ‘talk’ (and any conjugation in set F) with only two possible alternative analyses,
has the predictability number of 0.579.
Overall, the ICs are divided into two main groups by cell and IC predictability.
The first group includes all the conjugations in set A to E (Table 5.33) in which cells
realizing any distillation have high cell predictability ranging from 0.879 to 0.996. By
contrast, the second group is represented by the conjugation in set F in which
distillation 1 and 2 score the lowest cell predictability in the system. Therefore, these
distillations have to be selected as principal parts in the optimal dynamic scheme. In

addition, these results further confirm the deviation of set F conjugations from the
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maximal transparency compared with the rest of the ICs. Nevertheless, none of the cells
scored zero cell predictability, which indicates that the realization of each cell in each
IC is necessarily predictable.

In summary, these two types of predictability measures can provide further
information and a clearer picture of the IC transparency in TLA, confirming the overall
results provided by computing the dynamic principal-parts analysis. The next section
will discuss the IC system of TLA from a stem based prospective, following Stump and

Finkel’s (2013) approach to the conjugation system of French.

5332 TLA Principal parts based on Themes and stem formative plats
The principal parts analysis of TLA can also be affected by another kind of data
manipulation that assumes a stem-based approach and involves presenting only the
stems of the inflectional forms of each IC while the affixes are irrelevant for the
conjugation distinction. Under this approach, each verb paradigm is based on the stem
forms which are divided into a theme accompanied with a stem formative (82.4.2.3),
either of which can be null (85.3.1). For instance, the M1 double verb bakka ‘upset’
has the stems: bakki (3SGM.imperf), bakk (1PL.imperf), bakkee (1PL.perf) and bakka
(3SGM.perf) for which the stem formatives would be /-i/, null, /-ee/ and /-a/
respectively whereas the lexeme’s theme is bakk. Therefore, for the principal-parts
analysis, the PPA input format of a chart of a paradigm has to represent each
conjugation and be labelled as IC in the first column. The second column lists the gloss
while the rest represents the indexed stem. Provided with the chart of all ICs, the PPA
software can automatically generate the output plat listing the stem formatives. It can
also provide the declarations of the lexeme by listing a name for that lexeme, theme

and IC to which that lexeme belongs.
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In 82.4.1 we showed that the stem space distinguishes TLA ICs, each of which
has a set of stems with indices determining the stem distribution in the verb’s realized
paradigm. Likewise, the principal-parts analysis of French is based on plats with
multiple stems. However, the number of the indexed stems depends on whether one
assumes an abstract or a concrete analysis (82.4.2.3). For TLA, we follow the
formalism suggested for French in encoding the stem allomorphy in all the
measures/series. However, the stems in the plat employed for TLA are morphologically
stipulated based on a surface representation coded as concrete phonology. In other
words, we will only consider the TLA concrete stem-formative plat, representing each
verb measure and series as a separate lexeme and a potential IC for the reasons
presented in section 5.3.3.

To construct the TLA plat for analyses of the principal parts, we provide the
PPA with the chart in Table 5.39. We will also follow Stump and Finkel’s analysis of
French in employing a PPA generated plat in which the vertical axis lists indexed stems
whose formatives are determined by the intersection of the relevant indexed stem with
its IC membership (Table 5.40). The programme also provides the lexeme declarations
and specifies the theme of each listed conjugation (Table 5.41). In Stump and Finkel
analysis of French, the stem formatives join with the themes to produce the indexed
stems inventory of each verb and they vary depending on the representation assumed,
affecting the number of the indexed stems accordingly. However, for TLA verbs, most
of the substrings of the stem form, which represent morphologically induced
suppletion, seem to constitute the stem formatives. As a result, it seems that the

majority of verb measures in TLA will belong to a unique IC.



Chapter 5 Page |278
CONJ Gloss Steml stem?2 stem3 stem4 stem5
getal kill ugtil ugutl getal getal gutul
kallim talk kallim kallm kallim kallim kallm
saanid support saanid saand saanid saanid saand
tesallif borrow tesallif tesallf tesallif tesallif tesallf
tefaahim | understand | tefaahim  tefaahm tefaahim  tefaahim  tefaahm
insemag heard insima$ insimi§  insema$ insema¥ insimi<
irtefa¢ carried irtifa$ irtifis irtefa¢ irtefad irtifiq
stanjid appeal stanjid stanjd stanjid stanjid stanjd
nsee forget ansa ans nsee nsee ns
bakka upset bakki bakk bakkee bakka bakk
naada invite naadi naad naadee naada naad
temanna | wish temanna  temann temannee temanna  temann
telaaga meet telaaga telaag telaagee  telaaga telaag
inkiwee cauterized | inkiwi inkiw inkiwee inkiwee inkiw
intsee forgotten | intisa intis intisee intisee intis
stanja purify stanja stanj stanjee stanja stanj
gall take gill gill gallee gall gall
haddid threat haddid haddid  haddid haddid haddid
tesammim | poisoned | tesammim tesamim tesammim tesammim tesamim
ingall taken ingall ingall ingallee ingall ingall
irtadd rejected irtadd irtadd irtaddee irtadd irtadd
stemarr continue stemirr stemirr  stemarree  stemarr stemarr
maal lean miil miil mil maal maal
baat stay baat baat bit baat baat
injaab brought injaab injaab injib injaab injaab
iltaam blamed iltaam iltaam iltum iltaam iltaam
stefaad benefit stefiid stefild  stefad stefaad stefaad

Table 5.39 The PPA input chart for generating stem formative-plat.
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IC Gloss steml stem2 | stem3 stem4 stem5
gmﬁ| kill u-til u-utl -etal -etal -utul
kallim talk -im -m -im -im -m
saanid support -id -d -id -id -d
tesallif borrow -if -f -if -if -f
insema€¥ heard -ima¢ -imi¢ -ema¢ -ema¢ -imi¢
irtefa$ carried -ifa¢ -1fi¢ -efaf¢ -efaf¢ -1fi¢
nsee forget a-a a- -ee -ee -
bakka upset -1 - -ee -a -
temmanna | wish -a - -ee -a -
inkiwee cauterized -i - —ece —ece _
intisee forgotten -a - —ee —ece _
ga” take -ill -ill -allee -all -all
haddid threat - - - - -
tesammim | poisoned -mim -im -mim -mim -im
ingall taken - - -ee - -
stemarr continue -irr -irr -arree -arr -arr
maal lean -iil -iil -i1 -aal -aal
baat stay -aat -aat -it -aat -aat
injaab brought -aab -aab -ib -aab -aab
iltaam blamed —aam -aam -um -aam -aam
stefaad benefit -iid -iid -ad -aad -aad

Table 5.40 TLA output plat based on Stem formatives

LEXEME kill kill l:9
LEXEME talk talk l:kall
LEXEME support support l:saan
LEXEME borrow borrow l:tesall
LEXEME understand talk l:tefaah
LEXEME heard heard l:ins
LEXEME carried carried l:irt
LEXEME appeal support l:stanj
LEXEME forget forget l:ns
LEXEME upset upset 1:bakk
LEXEME invite upset 1l:naad
LEXEME wish wish l:temann
LEXEME meet wish l:telaag
LEXEME cauterized cauterized l:inkiw
LEXEME forgotten forgotten 1l:intis
LEXEME purify wish l:stanj
LEXEME take take l:g
LEXEME threat threat 1:haddid
LEXEME poisoned poisoned l:tesam
LEXEME taken taken l:ingall
LEXEME rejected taken l:irtadd
LEXEME continue continue l:stem
LEXEME lean lean l:m
LEXEME stay stay 1:b
LEXEME brought brought 1:1inj
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LEXEME blamed blamed 1:ilt
LEXEME benefit benefit l:stef

Table 5.41 The theme of TLA conjugations (the highlighted lexemes are ICs with
identical conjugation pattern. The rightmost column represents the theme).
Table 5.39 represents the input plat based on the stem formative for twenty-one verbs
out of twenty-seven different measures/series. | added the first column with the list of
the verb lexemes whereas the plat as designed by the programme had the gloss of the
ICs as the initial column. The rest of the columns represent the set of indexed stems
while the stems in each IC is represented by the stem formative of the relevant indexed
stem at the intersection of cells. Associating these twenty-seven verb lexemes (Table
5.39) with the list of stem formatives generates twenty-one inflection classes and five
distillations that are needed to determine the IC membership. In other words, each
indexed stem in TLA is required for the IC predictability.®

(14)

5 distillations
steml stem?2 stem3 stemd4 stemb

The PPA computes the distillation of the inflectional system by analysing the
conjugation patterns of each verb, determining the predictive and predictable patterns
based on each indexed stem. The first predictive indexed stem encountered by the
computer is stem1; hence, by default, it is regarded as a distillation. In fact, every other
indexed stem is considered a new pattern of predictability and marked as a new
distillation. When computing the static scheme of principal parts based on the plat of
stem formatives, the output provided is shown in (15). The results reveal that the plat

of TLA conjugation has only one possible optimal static principal-parts analysis that

3 It is important to note that the number of the distillations can be affected by the type of plat
representation assumed. However, the principal-parts analysis does not necessarily require the listing of
all indexed stems as a distillation in other inflectional system. For example, in French, the principal-
parts analysis selects 17 distillations of the 19 indexed stems since the indexed stems 6 and 9 are included
in other distillations.
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includes three essential indexed stems as principal parts including steml (that of the
3SGM.imperf), stem3 (that of the 1PL.perf) and stem4 (that of the 3SGM.perf).
(15)

Best sets of static principal parts
1,3,4 (steml, stem3, stemd)
1 analyses with 3 principal parts

The reason for this limitation on other possible alternative best-set analyses of static
principal parts might be the conditions of adequacy and minimality on any set of
principal parts to be employed in the static scheme. Nevertheless, the resulting static
scheme set of TLA tends to be based on the condition of distinguishing different ICs
rather than the adequacy condition of determining all forms in any verbal paradigm.
For instance, Dist stem5 for the M1 sound series is not listed in the static set of principal
parts though it is necessary for deducing all the forms in that lexeme’s verb paradigm.
In fact, the choice of optimal set is particularly traceable to the seven conjugations
listed in Table 5.42.3* These ICs have similar sets of stem formatives, and it is necessary
to employ three indexed stems of the five stem distillations in order to distinguish each

of these conjugations. Consider the stem formatives in the following table:

IC Gloss steml stem2 | stem3 stem4 stem5
nsee forget a-a a- -ee -ee -
bakka upset -1 - —ee -a -
inkiwee cauterized -1 - -ee -ee -
temmanna | wish -a - -ee -a -
intisee forgotten -a - -ee —ee -
haddid threat - - _ — _
ingall taken - - -ee - -

Table 5.42 The TLA conjugations with similar stem formatives

3 This observation does not exclude any of the other listed ICs. However, unlike other ICs, the
conjugations under consideration share the exact same stem formatives, the monophthong ee and the
vowel final vowel (which undergoes ablaut change), in certain distillations. Nevertheless, they belong
to different ICs. Therefore, the selected set as the optimal static principal part will have to be
ADEQUATE and MINIMAL in distinguishing the similar conjugation patterns of these ICs.
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The table above shows that Dist stem1 distinguishes neither conjugation bakka ‘upset’
and inkiwee ‘cauterized’ nor conjugations temanna ‘wish’ and intsee ‘forgotten’.
Likewise, Dist stem 2 can only determine IC nsee ‘forget’ whereas Dist stem5 cannot
differentiate any of the ICs in the list in question (i.e. bakka, inkiwee, temanna ‘wish’
and intsee). Dist stem3 can only determine the conjugation haddid ‘threat’ while Dist
stem4 groups the listed conjugations (excluding gall and stemarr) into three patterns
(with stem formatives —ee, —a and —); hence, fails to determine each IC individually.
Therefore, the static principal-part set has to include {stem1, stem3, stem4} which is
adequate as it can, for example, distinguish IC nsee by {stem1}, IC bakka by {steml
and stem4}, and IC ingall by {stem3}. In other words, this set is minimal since the set
{steml and stem4}, for instance, cannot determine IC haddid ‘threat’ and ingall
‘taken’.

Turning now to the adaptive principal parts, the results show that the TLA
system requires two principal parts for determining IC under this scheme, the root
principal part Dist 1 (3SG.M.imperf /stem1), along with Dist 4 (3SGM.perf/ stem4) or
Dist 3 (LPL.perf). If distillation 1 is assigned variant 1, then the IC is getal ‘kill’. If
distillation 4 selects variant 7, then the IC is intsee ‘forgotten’. By contrast, the verb
lexeme ingall ‘taken’ is identified as an IC by the adaptive principal part of stem 3 with
the variant 7.

(16)
We need 2 adaptive principal parts:

We need 2 adaptive principal parts:
* if distillation 1 (steml) has variant el 14 (1Siil)

% Conjugation nsee shares the same stem formatives (monophthong ee) with conjugations bakka,
temanna, inkiwee, instee and ingall in distillation stem3, and conjugation inkiwee and intsee in
distillation stem 4. However, the stem1 and stem2 formatives are unique/distinctive in conjugation nsee
and they can uniquely distinguish this IC, but this set cannot be adequate since stem2 does not distinguish
the rest of the conjugations in this table.
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* if distillation 1 (steml) has variant el 1 (ulstil)
the inflection class is kill

* if distillation 1 (steml) has variant el 2 (1Sim)
the inflection class is talk

* if distillation 1 (steml) has variant el 13 (1Sirr)
the inflection class is continue

* if distillation 1 (steml) has variant el 15 (1Saat)
the inflection class 1is stay

* if distillation 1 (steml) has variant el 9 (1Sa)

* * if distillation 4 (stemd4) has variant e4_7 (1lSee)
the inflection class is forgotten

* * if distillation 4 (stemd4) has variant e4 8 (1Sa)
the inflection class is wish
* if distillation 1 (steml) has variant el 17 (lSaam)
the inflection class is blamed
* if distillation 1 (steml) has variant el 11 (19)

* * if distillation 3 (stem3) has variant e3_7 (lSee)

the inflection class is taken

* * if distillation 3 (stem3) has variant e3_ 9 (1S)
the inflection class is threat
* if distillation 1 (steml) has variant el 7 (alSa)
the inflection class is forget
* if distillation 1 (steml) has variant el 18 (1Siid)
the inflection class is benefit
* if distillation 1 (steml) has variant el 16 (1lSaab)
the inflection class is brought
* if distillation 1 (steml) has variant el 4 (1Sif)
the inflection class is borrow
* if distillation 1 (steml) has variant el 3 (1Sid)
the inflection class is support
* if distillation 1 (steml) has variant el 10 (1Sill)
the inflection class is take
* if distillation 1 (steml) has variant el 6 (1Sifag)
the inflection class is carried
if distillation 1 (steml) has variant el 8 (1Si)
* if distillation 4 (stemd4) has variant e4 7 (1lSee)
the inflection class is cauterized
* * if distillation 4 (stemd4) has variant e4 8 (1Sa)
the inflection class is upset
* if distillation 1 (steml) has variant el 12 (1Smim)
the inflection class is poisoned
* if distillation 1 (steml) has variant el 5 (1Simag)

the inflection class is heard

In terms of the dynamic principal-parts analysis in the stem-based plats, the average
number of dynamic principal parts to a given realized cell in this system is 1.2 and in
most conjugations, the chosen dynamic principal part is any of the five distillations
under this scheme, as represented in Table 5.43. The results reveal that all verbs in TLA
are divided into two main groups: one which requires a single distillation in a dynamic

principal-parts set to identify each conjugation and another which employs two
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distillations. For some classes, there can be more than one possible option as a member
of the dynamic principal-parts set whereas others can have only one possible analysis
(Appendix B). Consider the following table in which the first column lists the twenty-

one conjugation classes while the third column represents an optimal dynamic set.

CONJ Gloss Optimal Dynamic  Steml stem2 stem3 stem4 stem5 Average
Principal-partset Distl Dist2 Dist3 Dist4 Dist5 number
getal kill {1} 1 1 1 1 1 1.00
kallim talk {1} 1 1 1 1 1 1.00
saanid support {1} 1 1 1 1 1 1.00
tesallif borrow {1} 1 1 1 1 1 1.00
insema¢ heard {1} 1 1 1 1 1 1.00
irtefa$ carried {1} 1 1 1 1 1 1.00
stemarr continue {1} 1 1 1 1 1 1.00
nsee forget {1} 1 1 1 1 1 1.00
bakka upset {1,4} 1 1 1 4 1 1.00
temanna wish {1,4} 1 1 1 4 1 1.00
inkiwee cauterized {1,4} 1 1 1 4 1 1.00
intisee forgotten  {1,4} 1 1 1 4 1 1.00
gall take {1} 1 1 1 1 1 1.00
haddid threat {3} 3 3 3 3 3 1.00
tesammim poisoned {1} 1 1 1 1 1 1.00
ingall taken {1,3} 1 1 3 1 1 1.00
maal lean {1} 1 1 1 1 1 1.00
baat stay {1} 1 1 1 1 1 1.00
injaab brought {1} 1 1 1 1 1 1.00
iltaam blamed {1} 1 1 1 1 1 1.00
stefaad benefit {1} 1 1 1 1 1 1.00

Table 5.43 One of the possible optimal dynamic principal-part analyses for TLA
verbs in the stem-based plats.

Table 5.43 represents one of the possible analyses of an optimal dynamic principal-
parts set for each IC that is listed on the vertical axis. The five distillations (Dist) are
represented in the first row under which the rest of the rows list a distillation number.
This distillation number represents the principal part required for each lexeme to
deduce the cell in the lexeme’s realized paradigm under this schematic analysis. The
right most column is the cell predictor number. The results illustrate that most 1Cs
require reference to a single principal part in each set. However, there are five

conjugations that employ two distillations as principal parts. For example, the principal
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part of the conjugation getal ‘kill’ is the indexed stem1 whereas conjugation bakka
‘upset’ is listed with the set of schematic principal-part {1,4}. In terms of thin-thick
system classification, despite the difference in the number of principal parts required
in each of these conjugations, they are both considered as thin ICs, since determining
any given cell of these two conjugations only need a single principal part.

In terms of IC transparency, the dynamic principal-parts results show that
fourteen of twenty-two ICs are transparent ICs while the rest lie between the two
extremes (Appendix B). For instance, in Conjugation getal ‘kill’ any indexed stem
allows the deduction of the realized paradigm (Table 5.44). In other words, each of the
five distillations is unique to this class and each cell is predictive of this IC. By contrast,
for verbs that belong to conjugation nsee ‘forget’, either the stem1 formative or stem2
formative (/a-a/ and /a-/ respectively) can result in the deduction of the realized
paradigm. On the other hand, the formatives of stem 3, stem 4 and stem 5 (/-ee/, /-ee/
and /-/ respectively) are not distinctive of this IC. Therefore, they cannot be employed
as principal parts (Table 5.40 and Table 5.43). However, the paradigm of any lexeme
that belongs to this IC shows some degree of transparency that would have been higher
with more predicative stem formatives that can unambiguously identify the IC

membership.

distillations
Alternative principal- 1 2 3 4 5
part analyses

OEEEE)
OEEEE)
OEEEE)
OE@EE)
OEEEE)
OEEEE)

Table 5.44 The dynamic principal-part analysis for conjugation getal “kill’.
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distillations
Alternative principal- 1 2 3 4 5
part analyses

©) OO OO
@ @ ® @ @ @

Table 5.45 The dynamic principal-part analysis for conjugation nsee ‘forget’.

Nevertheless, the rest of the TLA ICs exhibit different patterns of transparency
deviation, mainly because the stem formatives of these ICs tend to be ‘uninformative’
and do not fully satisfy the conditions of optimal principal parts (Stump & Finkel, 2013,
p.88). For instance, in the IC ingall ‘taken’ the stem formative of distillation 1 can
identify distillation 2, 4, and 5, but it is uninformative for distillation 3. In other words,
distillation 1 has limited capacity to fully function as an optimal principal part on its
own. Therefore, this IC requires reference to two stem formatives, that of distillation 1
and 3, which have to be employed as the optimal principal parts for any verb that
belongs to this conjugation (Table 5.44). A similar pattern of deviation is exhibited by
IC bakka ‘upset’ in which the uninformativeness of the stem formative results in the
stipulation of two principal parts (Table 5.45). In addition, the transparency of TLA
ICs can also be weakened when the uninformativeness leads to the postulation of one
and only one principal part for the realization of the lexeme’s paradigm. For example,
the principal parts for conjugation faddid ‘threat’ has to be distillation 3 as illustrated

in (Table 5.46).

distillations
Alternative principal- 1 2 3 4 5
part analyses

0©) ORNONONONC
®® ® ® 6 ® 6

Table 5.46 The dynamic principal part analysis for conjugation ingall ‘taken’.
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distillations
Alternative principal- 1 2 3 4 5
part analyses

O.® OENONONONO)
Table 5.47 The dynamic principal-part analysis for conjugation bakka “upset’.

distillations
Alternative principal- 1 2 3 4 5
part analyses
® 6 6 6 6

Table 5.48 The dynamic principal-part analysis for conjugation haddid ‘threat’.

Clearly, the transparency of TLA ICs can vary with different deviation patterns
according to the four criteria of IC transparency presented by Stump and Finkel (see
82.4.2.4). Overall, the majority of the twenty-one TLA conjugations require only one
dynamic principal part, but in a few cases, two dynamic principal parts are employed

to determine the IC (Table 5.47).

TLA conjugation classes Criteria

A B C D

a| getal, kallim, saanid, tesallif, tefaahim, insema¢, irtefa¢, maal, | 1 1 5 100
baat, injaab, iltaam, stefaad, gall, tesammim

b| nsee 1 1 2 40
¢ | bakka, temanna, inkiwee, intisee 2 1 1 10
d| ingall 2 1 2 20
e | haddid 1 1 1 20

Table 5.49 The results of TLA ICs according to the transparency criteria.

The table represents the results of computing the dynamic principal-part analysis that
can be explained through the transparency criteria. Criterion A: the number of dynamic
principal parts. Criterion B: the dynamic principal-parts number required to predict a
cell in a paradigm. Criterion C: the number of the optimal dynamic analyses and
criterion D: the ratio of the actual analyses to possible analyses (%). According to
criterion A, the ICs in a, b and e are more transparent that those in ¢ and d. Under

criterion B, all ICs are equally transparent since determining any given cell of any given
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IC requires reference to no more than a single principal part. Although identifying the
IC of bakka ‘upset’ requires two dynamic principal parts, determining any cell of this
class does not require simultaneous reference to both principal parts, only single
distillation is required. Criterion C, on the other hand, classifies the conjugations in (a)
as more transparent while conjugations in (c or e) have less transparency. The
conjugation in (a) affords five alternative analyses whereas the conjugations in (e) can
only have one possible analysis. Although conjugation sets in both (b and d) have two
alternative principal-parts analyses, according to criterion D, the conjugation in (b) is
more transparent with the ratio of actual analysis to possible analysis of 40% and the
latter scores 20%. In addition, the various degrees of IC transparency exhibited by TLA
conjugation can be further reflected in a more precise measure that is IC predictability
that provides a measurable contrast of the differences that exist among these

conjugations (Table 5.50).

1 2 3 4 5 | Avg IC predictability 36
kill 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
talk 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
support 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
borrow 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
continue 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
heard 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
carried 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
take 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
lean 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
stay 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
brought 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
blamed 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
benefit 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
poisoned 0.938 0.938 0.938 0.938 0.938 | 0.938 1.000 (30 out of 30)
forget 0.500 0.500 0.875 0.750 0.938 | 0.713 0.767 (23 out of 30)
threat 0.750 0.875 0.000 0.750 0.938 | 0.662 0.500 (15 out of 30)
taken 0.500 0.750 0.000 0.500 0.938 | 0.537 0.367 (11 out of 30)
upset 0.000 0.750 0.750 0.000 0.938 | 0.487 0.233 (7 out of 30)
wish 0.000 0.750 0.750 0.000 0.938 | 0.487 0.233 (7 out of 30)
cauterised 0.000 0.500 0.750 0.000 0.938 | 0.438 0.233 (7 out of 30)
forgotten 0.000 0.500 0.750 0.000 0.938 | 0.438 0.233 (7 out of 30)
Avg 0.709 0.846 0.810 0.721 0.938 | 0.805 0.789

Table 5.50 TLA IC predictability based on stem formative plat.

36 See footnote 33.
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The table above lists the average cell predictability of each IC in decreasing order based
on the figures. The first column represents the twenty-one conjugations while the two
rightmost columns are the average cell predictability and IC predictability. The rest of
the columns show the five distillations along with the cell predictability in each
conjugation. The results further confirm that the transparency criteria observation in
Table 5.47. For instance, the high transparency of conjugation getal ‘kill” (with one
dynamic principal part) compared with conjugation bakka ‘upset’ (with two dynamic
principal parts) as identified by criterion A is reflected in IC predictability of 1.00 for
the former conjugation and of 0.233 for the latter. Likewise, Criterion B does not
identify variation in IC transparency since any cell of any realized paradigm in any ICs
can be deduced by reference to a single principal part. The results also reveal that TLA
conjugations that are associated with a high number of alternative principal-parts
analyses is reflected in a higher IC predictability. For example, the conjugation kallim
‘talk’ has five alternative dynamic principal-parts analyses and it is transparent; hence,
the predictability is 1.00 whereas conjugation haddid ‘threat’ with only a single
analysis has the predictability number of 0.500. In other words, the overall pattern
shows that the more the alternative principal-parts analyses allowed, the higher the IC
predictability number would be.

To provide a more precise content of the criterion D, Stump and Finkel (2013)
employ the second measure of IC transparency, namely, cell predictability. This
provides a measurable contrast between ICs based on the four criteria (§2.4.2.5),
calculating the realization of each cell of any IC paradigm. The measures in Table 5.50
above illustrate that the cell predictability varies depending on the distillation and/or
IC. Overall, the realization of distillation 5 cells shows high predictability across all

ICs with an average of 0.938. The results of cell predictability also show that six of the
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21 ICs have unpredictable cells scoring zero cell predictability. In fact, there are cells
with zero cell predictability. Two of the six conjugations (haddid and ingall) have one
unpredictable cell while the rest have two (bakka, temanna, inkiwee and intisee). In
addition, the cell predictability in conjugation nsee ‘forget’ the cells associated with
distillation 1 and 2 score nearly half less (0.500) than those above the dotted line
whereas the cells associated with distillation 3, 4, 5 have a higher cell predictability.
This inflection system under the stem based plat has no more than two
distillations whose realizations are totally unpredictable as revealed by the four
conjugations bakka, temanna, inkiwee and intisee with two unpredictable cells and
conjugations haddid and ingall with one. Each of these conjugations share the same
stem formative(s) in one or more distillations and given the similarities in stem
formatives, in some distillations it is not possible to predict the realisation of a feature-

value set (Table 5.51).

IC Gloss steml | stem2 | stem3 | stem4 | stem5
haddid threat - - - - -
ingall taken - - —ee - -
bakka upset -i - -ee -a -
temmanna | wish -a - -ee -a -
inkiwee cauterized | -1 - -ee -ee -
intisee forgotten -a - -ee -ee -

Table 5.51 The stems formatives in conjugations haddid ‘threat’, ingall ‘taken’,
bakka ‘upset’, temanna ‘wish’, inkiwee ‘cauterized’ and intisee ‘forgotten’.

Conjugation haddid is the conjugation in the system revealed with empty cells as it
shares the same stem in all distillations including Dist 3 which in all the other
conjugations is distinguished by a certain stem-formative. Both conjugations haddid
and ingall exhibit the same plat input except for the third distillation. Likewise, the
stems in Dist 1 scores zero since for each of the conjugation pair bakka and inkiwee,

and the conjugation pair temanna and intsee exhibit the same stem formatives.
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Likewise, the realization of Dist 4 is zero in these conjugations. In this case,
conjugation bakka ‘upset’ is grouped with conjugation temanna ‘wish’ while
conjugation inkiwee ‘cauterized’ is grouped with conjugation intsee ‘forgotten’ for
sharing the same stem formative in the distillation in question (see the discussion on

TLA conjugations with similar stem formatives in (Table5.42)).

5.4 Summary

This chapter has presented the verb IC system in TLA based on two approaches that
combine insights gained from work on implicative relations with the stem space and
principal parts. Section 5.2 presented a stem-based account, showing that inflectional
complexity can be defined by stem sets modelled by the stem space and connected by
‘dependency relations’ listed by intermediate nodes of the inheritance hierarchy to
minimize the amount of redundant information to be stored for a given lexeme. |
proposed the TLA ‘stem space’ which consists of stem slots selected by five paradigm
slots based on [+morphological] stems filling the stem space which is constrained by
dependency relations of a varying complexity. Clearly, using the dependency relations
modelled by the inheritance tree in filling the TLA stem space avoids stem redundancy
in the lexicon and predicts six ICs for TLA. Section 5.3 was devoted to TLA principal-
parts analysis based on different approaches to the inflectional system. One
hypothetical option for the principal-parts analysis was based on assuming a
segmentation that prioritizes maximizing the affix and differentiates 1Cs by the outer
layer of the inflectional form. However, the principal-parts scheme can also be stem-
based. An important aspect of this framework is that morphologically indexed stems

play the role of principal parts and these are used as a measure for the inflectional
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system’s degree of complexity and IC transparency. The theme-stem formative
analysis for TLA seems considerably influenced by the plat sensitivity to data
manipulations.

Therefore, following Stump and Finkel, we suggested that rather than dealing
with themes in the analysis of the verb inflection, we employ plats based on indexed
stems associated with a morphological index that determines the distribution of these
stems (85.3.2). Similar to the indexed stems of the stem space, the stem-based plat
(without the data manipulations) showed that some verbs require one member in the
dynamic principal-parts set while others can have up to four stems in same scheme. We
also showed that the verb lexeme of each TLA IC has a single dynamic principal-parts
set that is adequate for deducing the lexeme’s paradigm. In addition, the average cell
predictor number and dynamic principal-parts number in TLA equals 1.00. These

results classify the TLA IC system as ‘uniformly thin’, just as that of Tulu and Koasati.
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Chapter 6 Conclusion

In traditional generative descriptions, it has been assumed that variations in the shape
of the lexical items in Semitic languages is governed by purely phonological rules and
that Arabic verb morphology is autosegmental and morpheme-based. Therefore, the
inflectional morphology of Arabic verbs was handled by dividing the inflectional forms
into morphemes that have a specific meaning or morphosyntactic property. However,
this model remains problematic when applied to arbitrary ablaut change within
inflectional sub-paradigms (Chapter 2).

In this work, we have shown that TLA makes extensive use of verb stem
variation that cannot always be reduced to pure phonological factors; hence, the
morphomic patterning revealed in TLA conjugations poses serious empirical problems
for any morpheme-based account. The morphomic approach to the TLA inflectional
system combines insights gained from work on implicative relations with the stem
space and principal parts both of which represent the morphological complexity of TLA
verb paradigms through economy of description of paradigmatic inferences. However,
each has different approaches to implicative structure (Chapter 4 and 5). The primary
aim has been to analyse the paradigmatic behaviour in the verb inflectional morphology
and provide an analytical framework for presenting the verb complexity. In contrast to
a purely phonological account (autosegmental morphology), the verb inflectional
paradigm in TLA was found to be subject to morphomic conditioning that can be
sensitive to other components of the system.

This chapter will summarize the key findings of the main research questions of

this study presented in each chapter. It will highlight the original contribution to the
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field of Arabic linguistics and morphology through using a stem-based approach.

Finally, we will consider the limitations and some suggestions for future work.

6.1 Summary

Chapter 2 presented a general review of the related literature and discussed the issue of
the status of Arabic morphology as morpheme-based compare with a stem-based
account. These two distinct models result in different predictions. The morpheme-
based root and pattern approach faces a number of conceptual hurdles and remains
problematic. Recent work on Semitic languages has shown that using a stem approach
is superior and essential for the study of lexeme formation. In addition, this work has
also showed that the morphological alternations within the verb inflectional paradigm
are best captured by an account which acknowledges the central role of stems in
reflecting implicative relations and the organization of the system’s ICs.

This study also showed that the choice between these two different frameworks
is crucial for modelling other theoretical domains of paradigmatic implicative relations
based on principal parts and for implementing the computational linguistics approach
using the PPA tool. Another important issue, addressed in Chapter 2, is the stem
morphomicity and its sensitivity to non-morphological components of the system
(‘extramorphological factors’), which have generated the debate over the existence of
clear-cut boundaries for the stem. Therefore, in this study, we proposed handling TLA
stem morphomicity using [+/-] referencing features.

Chapter 3 presented a general overview of the verb system. The relevant
phonological, morphosyntactic features were introduced along with some verb
paradigmatic patterns. In addition, previous analyses of verb morphology in two

varieties of LA (ELA and JLA) were considered. Owens’ (1984) root-based approach
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to the verb morphology was found to share some of the essentials of a word-based
account, mainly categorizing the M1 verb series into different classes based on the
syllable structure of certain selected forms in the perfective and imperfective paradigm.
Nevertheless, the basis of his account seems to be the eclectic use of root and pattern
for classifying simple verbs into two main types which are further categorized and sub-
divided on different grounds. These include the number of consonants, the position of
the vowel and the type of the paradigm (defectiveness). Likewise, Harrama (1993)
provides a phonological approach using rules and processes to account for the
morphological complexity in JLA inflectional paradigm. Although the proposed rules
can handle stem alternation in a set of verbs, it leaves other sets of verbs as exception
cases. Overall, none of these studies proposed the useful method of stem indexing for
the economy of description and for capturing the essential paradigmatic implicative
relations.

Chapter 4 provided a synchronic analysis based on the stem-account without
the theoretical hurdles of the underlying form. Addressing the segmentation issue in
TLA, a segmentation procedure was developed based on the Strictly Morphomic Stem
hypothesis (Spencer, 2012) and taking into account the systematic syncretic forms
across TLA verb paradigms. It was found that the complex stems of M1 sound verbs
adhere to these two principles; hence, the FV is regarded as part of the stem.

This chapter also introduced the possible stem change patterns that can be
encountered in the inflectional paradigm of the verb measures and verb series. The
nature of the stem change pattern was shown to be morphological, but it is also
dependent on extramorphological factors. It thus falls within semi-autonomous
morphology. In some verbs, TLA shows stem alternations distinguishing distinctive

cells of the perfect verb paradigms, (3PL/3SGF from 1/2 and the 3SGM forms), which
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has a morphomic distribution, requiring the listing of the individual stems (Stem 3 and
Stem 5). By contrast, in verbs such as those of M2, the stem alternation is simply an
instance of allomorphy (allostems), hence, describable using a single indexed stem
(Stem 1). The morphomic status of the stem was modelled by using a representative
method used for reflecting the morphological conditioning and the presence or absence
of stem sensitivity to the morphosyntactic and/or (morpho)phonological components
along with the morphological ones.

Chapter 5 provided a stem-based account, showing that inflectional complexity
can be defined by stem sets provided by the stem space and connected by ‘dependency
relations’ through intermediate nodes in inheritance hierarchies to minimize the amount
of redundant information to be stored for a given lexeme. We proposed a stem space
for TLA that consists of stem slots selected by five paradigm slots based on indexed
stems. For instance, it was shown that the number of required stem slots can be
established using M1, M2 and M7 sound, M1 double series and two verbs of M1 hollow
series. The second part of this chapter was devoted to TLA principal-parts analysis
based on different types of plats with varying input formatting. We considered a
hypothetical option for modelling TLA principal parts based on the outer layer of the
inflectional form through maximizing the affix by treating the FV and the
monophthong as part of the exponence. Such a model can differentiate nine ICs.
However, for economy of exponence, SPP is prioritized and the same affix allomorphy
is shared by all verb measure/series. Therefore, the principal-parts analysis based on
outer layer of the inflection word is not applicable.

Following Stump and Finkel’s (2013) typological classification of ICs and IC
transparency, we provided two principal-parts analyses of the TLA inflection system,

based on different representations of the plat input formatting. The first type is based
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on the exponence while the second type of plat is based on the stem formatives. Given
the different input formatting, the different plats generated different results; however,
they both seem to show sensitivity to data manipulations. Therefore, rather than only
dealing with themes and/or substems in the analysis of the verb inflection, we presented
plats based on indexed stems associated with a morphological index which determines
the distribution of these stems. the stem-based plat (without the data manipulations)
showed that some verbs require one member in the dynamic principal-part set while
others can have up to four stems in same scheme. Despite the considerable differences
in the plat representations/formatting, the overall results generally seem to classify

TLA as a ‘thin’ IC system.

6.2 The contribution to knowledge

The work has established the system of stem allomorphy in triliteral TLA verbs in
inflectional paradigms of each of the possible verb measures and/or series. This has
highlighted a clearer distinctive feature of the system, distinguishing it from other LA
systems and many Arabic dialects. The stem account provided some crucial
information about the implicative relations and related networks as describe which
have never been considered in the literature of LA systems. The stem inventory and
stem morphomicity relies on the segmentation procedure and TLA segmentation
algorithm

The status of semi-autonomous morphology was addressed by a novel descriptive
device, that of referencing features for mapping the stem morphomicity boundaries,
between autonomous morphology and other domains of the system. The data confirmed
that it is not possible for stems in TLA to be only the result of synchronic phonological

conditioning, but rather they are morphomic, albeit showing sensitivity in some cases
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to extramorphological factors. The significance of this work is abandoning the urge to
seek a phonological account for the TLA verb morphology and showing that
morphemehood can be rooted in the data only to a certain degree and sometimes not at
all.

This present work also developed a stem-space account based on the
morphologically conditioned stem change rather than the irregularity element
induced/reflected by suppletion in some Romance languages. The algorithm for
generating the TLA stem space first required following the segmentation principles as
suggested by word-based accounts. Second, we identified stem alternations that induce
stem indexing, using the inventory of stem change in six verbs as representatives of the
required stem slots. Capturing the dependency relations among these stems showed a
simple vs complex dependency relation in which the imperfective forms can be used
as the default forms overridden by the perfective in some cases.

The typological classification of the TLA inflectional system based on principal
parts provides an important contribution to Arabic linguistics in particular and to
morphological typology in general. Even with the exponent-based plats, it was found
that TLA is not radically different from other, non-Semitic, inflectional systems.
Assessing the results against the inflectional class transparency criteria shows that TLA
inflection can be characterized as “uniformly thin’, just as that of Tulu and Koasati.

In this work, | have demonstrated that the IC transparency and complexity within a
single system can vary depending on the type of the plat employed, showing
considerable sensitivity to the formatting of the input. | have evaluated four different
plat representations for identifying the network of implicative relations in TLA. It was

found that the plat based on the concrete and abstract phonological representation of
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verb outer-layer cannot always unequivocally identify each IC membership on its own,
obscuring the essential implicative relations within the stem alternation patterns.

The IC transparency of the TLA system is considerably affected by the data
manipulations presented in the exponent-based plat which assumes a root and pattern
based system, resulting in a high number of ICs based on the vocalism of each verb
provided in the input. Likewise, the results based on the stem-formative plat classifies
TLA as a more complex system with a lower average IC predictability.

Given the two approaches to implicative relations, i.e. the stem-space and the
principal parts tool, | proposed a novel approach to the TLA morphological complexity
by employing a plat based on the indexed stems and the stem alternation pattern as
represented in the stem-space chart. The advantage of this type of a plat is that the input
does not have to be subjected to certain data manipulations which can influence the
results. This approach provides a plausible account for the TLA verb inflectional

system as a stem-based language.

3 Scope and suggestions for future work

This work addressed a number of important research questions which remain open for
future research. The study mainly focused on the verb inflectional paradigm of triliteral
verbs. Although we have partially considered the paradigmatic verb context when the
object suffix is appended to 3SGM perfective form, further research should seek to
establish the paradigmatic behaviour when the object pronouns are attached to all the
possible inflectional forms in any sub-paradigm.

The complexity of nominal paradigms can also be a rich system of stem
alternations, providing a good source for further work based on the stem space and

principal parts model.
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This synchronic account has highlighted the factors contributing to the
morphomicity feature of TLA stems, the complexity of which is reflected by a feature
referencing formalism. However, this account would benefit from the insights of
diachronic investigation into how such factors may have developed and lead to the
current change.

The stem space in this work is based on stem alternations with the
[+morphological] feature, but a fully developed algorithm which specifies the essential
principles for constructing the stem space in complex systems such as TLA would be
an advantage. Such work should seek to provide specific boundaries for the notion of
verb regularity. Likewise, future work should seek to develop clearer principles for
constructing plats for Semitic based stems.

In semi-autonomous morphology the question of: ‘to index or not to index the
stem?’ is essential and future study should clearly identify the indexing rules.

The present work has considered the implicative relation of TLA based on stem
space and principal parts. Calculation of entropy measures would be an obvious
extension of the current study.

Finally, while these questions have been left for future research, this work can
hopefully advance a deeper knowledge of the TLA verb morphological complexity in

inflectional paradigms.



Appendix A

A.1 Verb measures in Standard Arabic

M form example | gloss

M1 | FaSalLa kataba to write

M2 | FaSSaLa | kassara to shatter

M3 | FaataLa | kaataba | to write to sb.
M4 | ?aFSalLa | ?aktaba | to correspond
M5 | taFaSfala | tahaddata | to converse
M6 | taFaaSala | takaataba | to correspond
M7 | inFaSalLa | inkasara | to break

M8 | iftaaLa | ijtamafa | to assemble
M9 |ifa¢faLa |ihmarra | to bered
M10 | stFfalLa istaktaba | to dictate

A.2 Verb paradigms
(1) The paradigm of the sound verb rekab ‘ride’

MPs Perfect Imperfect | Imperative
1SG rekab-(i)-t | n-arkub

1PL rekab-na | n-arukb-u

2SG.M | rekab-(i)-t | t-arkub arkub

2SG.F | rekab-ti t-arukb-i | arukb-i

2PL.M | rekab-tu | t-arukb-u | arukb-u

2PL.F | rekab-tin | t-arukb-in | arukb-in
3SG.M | rekab y-arkub

3SG.F | rukub-it | t-arkub

3PL.M | rukub-u y-arukb-u

3PL.F | rukub-in | y-arukb-in

(2) The paradigm of the hollow verb baa§ ‘sell’

Perfective | Imperfective | Imperative
1SG bi¢-(i)-t | n-bii¢
1PL biS-na n-biig-u
2SG.M | big-(i)-t | t-bii bii¢
2SG.F | bi¢-ti t-biiq-i biiq-i
2PL.M | bi€-tu t-biig-u biig-u
2PL.F | bi¢-tin t-biig-in biiS-in
3SG.M | baa$ y-bii€
3SG.F | baaS-it t-bii¢
3PL.M | baaS-u y-biiS-u
3PL.F | baaS-in y-biig-in
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(3) The paradigm of the hollow verb gaal ‘say’

MPs Perfective | Imperfective | Imperative
1SG gul-(i)-t n-guul

1PL gul-na n-guul-u

2SG.M | gul-(i)-t | t-guul guul
2SG.F | gul-ti t-guul-i guul-i
2PL.M | gul-tu t-guul -u guul-u
2PL.F | gul-tin t-guul-in guul-in
3SG.M | gaal y-guul

3SG.F | gaal-it t-guul

3PL.M | gaal-u y-guul-u

3PL.F | gaal-in y-guul-in

(4) The paradigm of the hollow verb gaab ‘be absent’

MPs Perfective | Imperfective | Imperative
1SG gub-(i)-t | n-giib

1PL gub-na n-giib-u

2SG.M | gub-(i)-t | t-giib giib
2SG.F | gub-ti t-giib-i giib-i
2PL.M | gub-tu t-giib -u giib-u
2PL.F | gub-tin t-giib-in giib-in
3SG.M | gaab y-giib

3SG.F | gaab-it t-giib

3PL.M | gaab-u y-giib-u

3PL.F | gaab-in y-giib -in

(5) The paradigm of the hollow verb baan ‘appear’

MPs Perfective | Imperfective | Imperative
1SG bin-(i)-t | n-baan

1PL bin-na n-baan-u

2SG.M | bin-(i)-t | t-baan baan
2SG.F | bin-ti t-baan-i baan-i
2PL.M | bin-tu t-baan-u baan-u
2PL.F | bin-tin t-baan-in baan-in
3SG.M | baan y-baan

3SG.F | baan-it t-baan

3PL.M | baan-u y-baan-u

3PL.F | baan-in y-baan-in
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(6) The paradigm of the defective verb jree ‘run’

MPs Perfective | Imperfective | Imperative
1SG j()ree-t ni-jri

1PL j(ree-na | ni-jr-u

2SG.M | j(i)ree-t | ti-jri i-jri
2SG.F | j()ree-ti | ti-jr-i i-jr-i
2PL.M | j()ree-tu | ti-jr-u I-jr-u
2PL.F | j(i)ree-tin | ti-jr-in i-jr-in
3SG.M | j(i)ree yi-jri

3SG.F | j(i)r-it ti-jri

3PL.M | j(i)r-u yi-jr-u

3PL.F | j(i)r-in yi-jr-in

(7) The paradigm of the defective verb kilee ‘eat’

MPs Perfective | Imperfective | Imperative
1SG k(i)lee-t | na-kil

1PL k(i)lee-na | na-kil-u

2SG.M | k(i)lee-t | ta-kil kuul
2SG.F | k(i)lee-ti | ta-kil-i kuul-i
2PL.M | k(i)lee-tu | ta-kil-u kuul-u
2PL.F | k(i)lee-tin | ta-kil-in kuul-in
3SG.M | k(i)l-ee ya-Kil

3SG.F | k(i)I-it ta-kil

3PL.M | k(DI-u ya-kil-u

3PL.F | k(DI-in ya-kil-in

(8) The paradigm of the defective verb xdee ‘take’

MPs Perfective | Imperfective | Imperative
1SG X(i)dee-t | na-xid

1PL X(i)dee-na | na-xid-u

2SG.M | x(i)dee-t | ta-xid xuud
2SG.F | x(i)dee-ti | ta-xid-i xuud-i
2PL.M | x(i)dee-tu | ta-xid-u xuud-u
2PL.F | x(i)dee-tin | ta-xid-in xuud-in
3SG.M | x(i)dee ya-xid

3SG.F | x(i)d-it ta-xid

3PL.M | x(i)d-u ya-xid-u

3PL.F | x(i)d-in ya-xid-in
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(9) The paradigm of the defective verb jee ‘came/arrive’

MPs Perfective | Imperfective | Imperative
1SG jee-t n-ji

1PL jee-na n-j-u

2SG.M | jee-t t-ji tagaal
2SG.F | jee-ti t-j-i teCaal-i
2PL.M | jee-tu t-j-u teCaal-u
2PL.F | jee-tin t-j-in teCaal-in
3SG.M | jee y-ji

3SG.F | j-it t-ji

3PL.M | j-u y-j-u

3PL.F | j-in y-j-in

(10) The paradigm of the defective verb ree ‘saw’

MPs Perfective | Imperfective | Imperative
1SG ree-t n-ri

1PL ree-na n-r-u

2SG.M | ree-t t-ri Suuf
2SG.F | ree-ti t-r-i Suuf-i
2PL.M | ree-tu t-r-u Suuf-u
2PL.F | ree-tin t-r-in suuf-in
3SG.M | ree y-ri

3SG.F | r-it t-ri

3PLM | r-u y-r-u

3PL.F | r-in y-r-in
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A.3 French System

A.3.1 Abstract (speaker-oriented) plat

French verbs,
rules of sandhi to reduce IC differences;
plat.
% Greg Stump 2012

oe

oe

ABBR 1 1S2C

CONJ

TEMPLATE 1A 1A 1A 1A 1A
ETRE -syi -e lsom et -so
AVOIR - -a -av -av -0
AIMER - - - - -
COLLER - - - - -
BEURRER - - - - -
DEJEUNER - - - - -
ECROUER - - - - -
ECHOUER - - - - -
REFLUER - - - - -
REMUER - - - - -
LEVER - - - - -
CEDER - - - - -
COPIER - - - - -
APPUYER - - -] -] -
BROYER - - -3 -3 -
ENVOYER -wa -wa -waj -waj -wa
FINIR - - -5 -5 -5
HAIR le le -s -s -s
ALLER 've 'va - - lvo~
TENIR -je~  -je~  -en -an -jen
ACQUERIR -jey -jes -ew -ex -jex
SENTIR - - -t -t -t
VETIR - - -t -t -t
COUVRIR -K -K -K -B -K
CUEILLIR - - - - -
ASSAILLIR - - - - -
BOUILLIR - - -3 -3 -3
DORMIR - - -m -m -m
COURIR - - - - -
MOURIR —eE —eE -Uus -Uus —eE
SERVIR - - -V -v -v
FUIR - - -3 -3 -
RECEVOIR -wa -wa -9V -3V -wav
VOIR -wa -wa -waj -waj -wa
POURVOIR -wa -wa -waj -waj -wa
SAVOIR -g -g -av -av -av
DEVOIR -wa -wa -2V -2V -wav
POUVOIR -7 - -uv -uv —-ev
MOUVOIR -7 - -uv -uv —-ev
VALOIR -0 -0 -al -al -al
VOULOIR - - -ul -ul —cel
ASSEOIR1 -wa -wa -waj -waj -wa
ASSEOIR2 -je -je -£7 -7 -7
SURSEOIR -wa -wa -waj -waj -wa
RENDRE - - -d -d -d
PRENDRE -a -a -on -on -en
BATTRE - - -t -t -t
METTRE -g -g -et -et -et

abstracting MPSs by the stems that they employ.
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this is the speaker-oriented

1A 1A 1A
-et -et -fy
-av -av -y
- - -e
- - -e
- - -e
- - -e
- - -e
- - -g
- - -g
- - -e
- - -e
- - -e
- - -g
-3 - ~Je
-3 - 3
-waj -wa
-5 -5 -
-s -s -
- - -g
-on -on -g~
-ex -ex -1
-t -t -ti
-t -t -ti
-¥ -vi -vi
- - -1
- - -1
A
-m -m -mi
- - Yy
-ux -ux -uBy
-v -v -vi
_j — —
-ov -ov -y
-waj -wa -1i
-waj -wa -y
-av -av -y
-av -ov -y
-uv -uv -y
-uv -uv -y
-al -al -aly
-ul -ul -uly
-waj -wa -1i
-7 -g -i
-waj -wa -1i
-d -d -di
-an -an -1i
-t -t -ti
-et -et -1i

1A
-fy
-y
—a
—a
-a
-a
-a
—a
—a
-a
-a
-a
—a
-ja
-ja

-a
_SN
-i
-ti
-ti
-¥i
-i
-i
-9ji
-mi
-y
-UBY
-vi
-y
-i
-y
-y
-y
-y
-y
-aly
-uly
-i
-1
-1
—-di
-i
-ti
-1i

Steml Stem2 Stem3 Stem4 Stem5 Stem6 Stem7 Stem8 Stem9 StemlO

1A
-s®

-waje -waja -&

@i
-jed
-ex

-UugE
-vi
-av
-g

-od
-ud
-wa
-je
-wa
-d

-ad
-t

-et



PEINDRE -e” -e” -en -en -en
JOINDRE -e” -e” -an -an -an
CRAINDRE -g~ = -en -en  -en
VAINCRE - - -k -k -k
FAIRE -g -g -oz Ifet -o
PLAIRE - - -z -z -z
CONNAITRE -& - -es -es -es
NAITRE -g -g -ges -gs -gs
REPAITRE -e -g -ges -gs -gs
CROITRE -wa -wa -was -was -wa
CROIRE -wa -wa -waj -waj -wa
BOIRE -wa -wa A% A -wa
CONCLURE - - - - -
INCLURE - - - - -
COUDRE - - -z -z -z
MOUDRE - - -1 -1 -1
SUIVRE - - -v -v -v
VIVRE -i -i -iv -iv -iv
LIRE -i -i -iz -iz -iz
DIRE - - -z 'dit -z
RIRE - - -] -] -
ECRIRE - - -v -v -v
CONFIRE - - -z -z -z
CUIRE - - -z -z -z
CONJ Stemll Steml2 Steml3 Steml4
TEMPLATE 1A 1A 1A 1A
ETRE -swa -swa -swa -swaj
AVOIR - -g - -7
AIMER - - - -
COLLER - - - -
BEURRER - - - -
DEJEUNER - - - -
ECROUER - - - -
ECHOUER - - - -
REFLUER - - - -
REMUER - - - -
LEVER - - - -
CEDER - - - -
COPIER - - - -
APPUYER - - - -J
BROYER - - - -3
ENVOYER -wa -wa -wa -waj
FINIR -S -S - -S
HAIR -s -s le -s
ALLER 'aj - Iva -
TENIR -jen  -en -je” -on
ACQUERIR -jew -ex -jex -ex
SENTIR -t -t - -t
VETIR -t -t - -t
COUVRIR -K -Bi -¥ -¥
CUEILLIR - - - -
ASSAILLIR - - - -
BOUILLIR -j - - -3
DORMIR -m -m - -m
COURIR - - - -
MOURIR —eK -Us —eK —-Us
SERVIR -V -V - -V
FUIR - - - -]
RECEVOIR -wav -2V -wa -2V
VOIR -wa -wa -wa -waj

-en
-an
-en
-k
-9z
-2z
-es
-es
-€s

s -was
-waj

v -yVv
-z
-1
-v
-iv
-iz
-z
=]
-v
-z
-z

Steml5
1A

-swaj
_ej

-waj

-waj

-en
-an
-en
-k
-9z
-2z
-es
-es
-€s
-was
-wa
-yv
-z
-1
-v
-iv
-iz
-z
-v
-z
-z

-eni
-ani
-eni
-ki
-1i

-z1i
-1y
-vi
-gky

-vi

-zi
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-eni  -ed
-ani -ed
-eni  -ed
-ki -k
-1i -2
-y -
-y -et
-aki -et
-y -et
-y -wat
-y -wa
-y -wa
-zi -d
-ly -d
-vi -V
-eky -iv
-y -1
_Vj_ —
—Zi -



POURVOIR -wa -wa -wa -waj -waj
SAVOIR -af -af -af -af -af
DEVOIR -wav -9V -wa -9V -9V
POUVOIR -yis -yis -2 -uv -uv
MOUVOIR -V -uv -g -uv -uv
VALOIR -aj -al -0 -al -al
VOULOIR ey -ul -2 -ul -ul
ASSEOIR1 -wa -wa -wa -waj -waj
ASSEOQIR2 -gj -g -je -3 -7
SURSEOIR -wa -wa -wa -waj -waj
RENDRE -d -d - -d -d
PRENDRE -en -on -a -on -an
BATTRE -t -t - -t -t
METTRE -et -et -g -et -et
PEINDRE -en -en -g -en -en
JOINDRE —-an —-an -e —-an —-an
CRAINDRE -en —en -& —-en —-en
VAINCRE -k -k - -k -k
FAIRE -as -as - -9z I fet
PLAIRE -z -z - -z -z
CONNAITRE -es -es - -es -es
NAITRE -es -es - -es -es
REPAITRE -es -es - -gs -es
CROITRE -was -was -wa -was -was
CROIRE -wa -wa -wa -waj -waj
BOIRE -wav -yVv -wa -yVv -yv
CONCLURE - - - - -
INCLURE - - - - -
COUDRE -z -z - -z -z
MOUDRE -1 -1 - -1 -1
SUIVRE -v -v - -v -v
VIVRE -iv -iv -i -iv -iv
LIRE -iz -iz -i -iz -iz
DIRE -z -z - -z dit
RIRE - - - -3 -3
ECRIRE -v -v - -v -v
CONFIRE -Z -Z - -z -z
CUIRE -z -z - -z -z
CONJ Steml6 Steml7 Steml8 Steml9
TEMPLATE 1A 1A 1A 1A

ETRE -etsy -et -ete -ete

AVOIR -—avway -gj -y -y

AIMER -e - -e -e

COLLER -e - -e -e

BEURRER -e - -e -e
DEJEUNER -e - -e -e

ECROUER -e - -e -e

ECHOUER -e - -e -e

REFLUER -e - -e -e

REMUER -e - -e -e

LEVER -e - -e -e

CEDER -e - -e -e

COPIER -e - -e -e

APPUYER  -Jje -3 -je -je

BROYER -je -3 -je -Jje
ENVOYER -waje -waj -waje -waje
FINIR -BE -S - -

HAIR -K -s - -

ALLER -e - -e -e

TENIR -oniy -on -any -any
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ACQUERIR -epir -e¥ -1i -iz
SENTIR -tiy -t -ti -ti
VETIR -tix -t -ty -ty
COUVRIR -Eiy -K -€K -eBt
CUEILLIR -im - -1 -1
ASSAILLIR -iw - -1 -1
BOUILLIR -jism -3 -ji -ji
DORMIR -mixy -m -mi -mi
COURIR -ixm - -y -y
MOURIR -uriy -uwy -O¥ -OKt
SERVIR -viy -v -vi -vi
FUIR -y -3 - -
RECEVOIR -svwagr -9V -y -y
VOIR -wagy -waj -y -y
POURVOIR -waky -waj -y -y
SAVOIR —avway -a/f -y -y
DEVOIR -2VwWayg —-9v -y -y
POUVOIR -uvwary -uv -y -y
MOUVOIR -uvwary -uv -y -y
VALOIR -alway -al -aly -aly
VOULOIR -ulway -ul -uly -uly
ASSEOIR1 -wasw -waj -1 -iz
ASSEOIR2 -way -7 -1i -iz
SURSEOIR -waky -waj -1i -iz
RENDRE -ds -d -dy -dy
PRENDRE  -ads  -en -1 -iz
BATTRE -ty -t -ty -ty
METTRE -etry -et -1i -iz
PEINDRE -eds -en -e” -et
JOINDRE -sdy  -an =N -et
CRAINDRE -&dy  -en =N -et
VAINCRE -kv -k -ky -ky
FAIRE -€K -9z - -et
PLAIRE -€¥ -z -y -y
CONNAITRE -ety -es -y -y
NAITRE -ty -es -e -e
REPAITRE -etw -es -y -y
CROITRE -wats -was -y -y
CROIRE -way -waj -y -y
BOIRE -wagy -yv -y -y
CONCLURE -¥ - - -
INCLURE -K - - -z
COUDRE -ds -z -zy -zy
MOUDRE -ds -1 -ly -ly
SUIVRE -VE -v -vi -vi
VIVRE -ivy -iv -eky -eky
LIRE -iy -iz -y -y
DIRE -K -z - -t
RIRE -K - - -
ECRIRE -B -v - -t
CONFIRE -K -z - -t
CUIRE -K -z - -t

http://www.cs.uky.edu/~raphael/linquistics/morphological Typology/stems.french.abst
ract.data (Stump & Finkel, 2013)



http://www.cs.uky.edu/~raphael/linguistics/morphologicalTypology/stems.french.abstract.data
http://www.cs.uky.edu/~raphael/linguistics/morphologicalTypology/stems.french.abstract.data
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A.3.2 Concrete (hearer-oriented) plat

French verbs, abstracting MPSs by the stems that they employ.
No rules of sandhi. This is the hearer-oriented plat.

Greg Stump 2012

o° o

o

ABBR 1 1S2C

CONJ Steml Stem2 Stem3 Stem4 Stem5 Stem6é Stem7
TEMPLATE 1A 1A 1A 1A 1A 1A 1A
ETRE -syi -e !som let -so  -et  -etj
AVOIR -e -a -av -av -0 -av  -av]
AIMER - - - - - - -3
COLLER -ol -ol -ol -ol -ol -ol -0lj
BEURRER —eB —eB -@K -oK —eB -2y -oE]
DEJEUNER - - - - - - -3
ECROUER - - - - - - -
ECHOUER -u -u -w -w -u -w -uj
REFLUER - - - - - - -3
REMUER -y -y ! ! -y -q -v3J
LEVER -ev -ev -V -V —ev -ov -oVv]
CEDER -ed -ed -ed -ed -ed -ed -edj
COPIER -i -i -3 -3 -i -3 -3
APPUYER - - -3 -3 - -3 -3
BROYER - - -3 -3 - -3 -3
ENVOYER -wa -wa -waj -waj -wa -waj -waj
FINIR - - -s -s -s -s -sj
HATIR le le -s -s -s -s -s7
ALLER lve lva - - 'vo - -J
TENIR -je” -je” -sn  -an  -jen -sn  -anj
ACQUERIR -jey -jey -es -ey -Jje¥ -eB  -eyj
SENTIR - - -t -t -t -t -t
VETIR - - -t -t -t -t -t
COUVRIR -B -B -B -B -B -¥ -¥ij
CUEILLIR -—cej —0e]J -2 -2 —0e] -2 -2
ASSAILLIR - - - - - - -
BOUILLIR - - -3 -3 -3 -3 -3
DORMIR - - -m -m -m -m -mj
COURIR - - - - - - -3
MOURIR —eB —eB -us -us —es -us -usj
SERVIR - - -v -v -v -v -vj
FUIR S A R
RECEVOIR -wa -wa -av -av -wav -av -2Vv]J
VOIR -wa -wa -waj -waj -wa -waj -waj
POURVOIR -wa -wa -waj -waj -wa -waj -waj
SAVOIR -e -e -av -av -av -av -avj
DEVOIR -wa -wa =AY =AY -wav  -sv -ov]j
POUVOIR -z -z -uv -uv —ev -uv -uvj
MOUVOIR - - -uv -uv —ev -uv -uvj
VALOIR -0 -0 -al -al -al -al -alj
VOULOIR -2 - -ul -ul —cel -ul -ulj
ASSEOIR1 -wa -wa -waj -waj -wa -waj -waj
ASSEQOIR2 -—je -je -gj -gj -gj -3 -3
SURSEOIR -wa -wa -waj -waj -wa -waj -waj
RENDRE - - -d -d -d -d -dj
PRENDRE -a’ -a -an -an -en -an -anj
BATTRE - - -t -t -t -t -t
METTRE -g -g -et -et -et -et -et]
PEINDRE -g g~ -en  -en  -en  -en -en
JOINDRE  -g&~ = -an -an -an -an  -an
CRAINDRE -g&~ = -en -en  -en  -en  -en
VAINCRE - - -k -k -k -k -kj



FAIRE -
PLAIRE -
CONNAITRE -&
NAITRE -
REPAITRE -e
CROITRE -wa
CROIRE -wa
BOIRE -wa
CONCLURE -
INCLURE -
COUDRE -
MOUDRE -
SUIVRE -
VIVRE -1i
LIRE -i
DIRE -
RIRE -i
ECRIRE -
CONFIRE -
CUIRE -
CONJ Stem8
TEMPLATE 1A
ETRE -fy
AVOIR -y
AIMER -
COLLER -ole
BEURRER -gBE
DEJEUNER -g
ECROUER -
ECHOUER -we
REFLUER -
REMUER -ye
LEVER -ave
CEDER -ede
COPIER -je
APPUYER -je
BROYER -je
ENVOYER

FINIR -
HAIR -
ALLER -
TENIR -e”
ACQUERIR -i
SENTIR -ti
VETIR -ti
COUVRIR -Bi
CUEILLIR -gji
ASSAILLIR -1i
BOUILLIR -7ji
DORMIR -mi
COURIR -y
MOURIR —uBy
SERVIR -vi
FUIR -
RECEVOIR -y
VOIR -1i
POURVOIR -y
SAVOIR -y
DEVOIR -y
POUVOIR -y

-e -2z
-g -ez
-e -es
-e -es
-g -es
-wa -was
-wa -waj
-wa -yv
- -z
- -1
- -V
-i -iv
-1 -iz
- -z
-1 -17
- -v

Stem9 StemlO

1A 1A
-fy -s9
-y -0
-a -3
-ola -ols
-@Ea -—®ED
-a -2
-a _
-wa -u
-a _
-ga -y
-sva -gvo
-eda -eds
-Jja -1
-ja -
-ja -

-waje -waja -&

-a @i
-e” -jed
-1 -ex
-ti -ti
-ti -ti
-Bi -5i
-zji -ceeje
-1i -1
-31i -Jji
-mi -mi
-y _
-UuBYy -—UE
-vi -vi
-y -2V
-1i -g
-y —wa
-y -0
-y -2V
-y -u

I fet
-ez
-es
-es
-es
-was
-waj
-yv

_O~
—€Z
—€8
—€83
—€S
—-was
-—wa
—wav

-9z
-2z
-es
-es
-es
-was
-waj
—yv
-z
-1
-v
-iv
-iz
-z
-i7
-v
-z
-z

-227
-£27
-£s]
-£s]
-£s]
-wasj
-waj
-yv]
=J
=J
-z3
_lj
_Vj
-ivj
-iz7j
_Zj
_lj
_Vj
_Zj
_Zj
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MOUVOIR -y -y -uv

VALOIR -aly =-aly -od

VOULOIR -uly -uly -ud

ASSEOIR1 -1 -1 -wa

ASSEOIR2 -1 -i -je

SURSEOIR -i -1 -wa

RENDRE -di -di -d

PRENDRE  -i -1 -ad

BATTRE -ti -ti -t

METTRE -1 -1 -et

PEINDRE -eni  -eni -ed

JOINDRE -ani -ani -ed

CRAINDRE -eni -eni -ed

VAINCRE -ki -ki -k

FAIRE -1 -1 -9

PLAIRE -y -y -g

CONNAITRE -y -y -et

NAITRE -aki -aki -et

REPAITRE -y -y -et

CROITRE -y -y -wat

CROIRE -y -y -wa

BOIRE -y -y -wa

CONCLURE - - -

INCLURE - - -

COUDRE -zi -zi -d

MOUDRE -ly -ly -d

SUIVRE -vi -vi -v

VIVRE -eky -eky -iv

LIRE -y -y -1i

DIRE - - -

RIRE -1 -1 -1i

ECRIRE -vi  -vi -

CONFIRE - - -

CUIRE -zi -zi -

CONJ Steml0a Stemll Steml2 Steml3
TEMPLATE 1A 1A 1A 1A
ETRE -soK -swa -swaj -swa
AVOIR -O¥ -g -7 -e
AIMER -9¥ - -3 -
COLLER -olsx -0l -olj -0l
BEURRER —EEOK ey -] ey
DEJEUNER -o¥ - -7 -
ECROUER  -¥ - -3 -
ECHOUER -Uuy -u -uj -u
REFLUER -K - -J -
REMUER -1 -y -vJ -y
LEVER -evoK -ev -av] -ev
CEDER -edesn -ed —edj -ed
COPIER -iy -i -j -1
APPUYER -K - -J -
BROYER -B - - -
ENVOYER -e¥ -wa -waj -wa
FINIR -¥ -s -sj -
HAIR -K -s -s7 le
ALLER Qix 'aj -J 'va
TENIR -jedsi -jen  -onj -je”~
ACQUERIR -ery -jex -ex] -jex
SENTIR -tiy -t -t -
VETIR -tim -t -t -
COUVRIR -Eiy -K -51ij -5
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CUEILLIR -cejoF -] -27 -]

ASSAILLIR -iwm - - -

BOUILLIR -Jjim - - -

DORMIR -miy -m -mj -

COURIR -y - -3 -

MOURIR -UBH -eH -Uusj -eH

SERVIR -viy -V -V -

FUIR -B - - -

RECEVOIR -avri -wav -2Vv] -wa

VOIR -€¥ -wa -waj -wa

POURVOIR -wasy -wa -waj -wa

SAVOIR -O¥ -af -afj -af

DEVOIR -ovyi -wav -aVv] -wa

POUVOIR -Uus -yis -yisj -go

MOUVOIR -uvEi -V -uvj -2

VALOIR -odri -aj -alj -0

VOULOIR -udrgi -] -ulj -2

ASSEOIR]1 -wasw -wa -waj -wa

ASSEOIR2 -jew -£j -£j -je

SURSEOIR -way -wa -waj -wa

RENDRE -dri -d -d -

PRENDRE  -adsi -en -onj -a

BATTRE -tyi -t -t -

METTRE -etyi -et -etj -g

PEINDRE  -edsi -en -en =N

JOINDRE -edri -an -an =N

CRAINDRE -edsi -en -en =N

VAINCRE -kyi -k -kj -

FAIRE -9K -as -asj -g

PLAIRE -e¥ -ez -£27 -e

CONNAITRE -etwi -es -es] -e

NAITRE -—etyi -es -es] -e

REPAITRE -etri -es -e57 -

CROITRE -watyi -was -wasj -wa

CROIRE -way -wa -waj -wa

BOIRE -wasy -wav -yvj -wa

CONCLURE -& - -] -

INCLURE  -B - -3 -

COUDRE -dgi -z -z -

MOUDRE -dri -1 -17 -

SUIVRE -vyi -v -vJ -

VIVRE -ivei -iv -ivj -1

LIRE -ixm -iz -izj -1i

DIRE -K -z -z -

RIRE -ix -1 -1ij -1

ECRIRE -K -v -V -

CONFIRE -K -z -z7 -

CUIRE -K -z -z -

CONJ Steml4 Steml5 Steml6é Steml7 Steml8 Steml9
TEMPLATE 1A 1A 1A 1A 1A 1A
ETRE -swaj -swaj -etw -et -ete -ete
AVOIR -g7 -7 -—avway -gj -y -y
ATIMER - - -e - -e -e
COLLER -ol -ol -ole -ol -ole -ole
BEURRER -2 - @K -gKe - @K -gBe -gBe
DEJEUNER - - -e - -e -e
ECROUER - - -e - -e -e
ECHOUER -w -w -we -w -we -we
REFLUER - - -e - -e -e
REMUER -4 -4 -ye -y -ye -ye
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LEVER -V -ov
CEDER -ed -ed
COPIER -3 -3
APPUYER -7 -3
BROYER -3 -3
ENVOYER  -waj -wa’
FINIR -s -5
HAIR -s -s
ALLER - -
TENIR -on -on
ACQUERIR -e¥ -exw
SENTIR -t -t
VETIR -t -t
COUVRIR -B -K
CUEILLIR -oj -7
ASSAILLIR - -
BOUILLIR -] -3
DORMIR -m -m
COURIR - -
MOURIR -us -us
SERVIR -v -v
FUIR -3 -3
RECEVOIR -oav -9V
VOIR -waj -waj
POURVOIR -waj -waj
SAVOIR -af -af
DEVOIR -2V -2V
POUVOIR -uv -uv
MOUVOIR -uv -uv
VALOIR -al -al
VOULOIR -ul -ul
ASSEOIR1 -waj -waj
ASSEOIR2 -g&j -gj
SURSEOIR -waj -waj
RENDRE -d -d
PRENDRE -an -an
BATTRE -t -t
METTRE -et -et
PEINDRE -en -en
JOINDRE -an -an
CRAINDRE -en -en
VAINCRE -k -k
FAIRE -9Z I fet
PLAIRE -z -z
CONNAITRE -es -es
NAITRE -es -es
REPAITRE -es -es
CROITRE -was -was
CROIRE -waj -waj
BOIRE -yv -yv
CONCLURE - -
INCLURE - -
COUDRE -z -z
MOUDRE -1 -1
SUIVRE -V -V
VIVRE -iv -iv
LIRE -iz -iz
DIRE -z dit
RIRE -1i7 -17
ECRIRE -v -v
CONFIRE -z -z

-ove
-ede
-je
-je
-Jje
-waje
-K

-B

-e
-onix
-e¥iy
-tik
-tiy
-Biy
-zjiy
-ixy
-jiy
-mix
-ik
-uriyg
-viy
-K
-Svwas
-wagy
-wagy
-avwagy
-ovwag
-uvwas
-uvwas
-alwas
-ulwas
-wagy
-wagy
-wagy
-dy
-ady
-ty
-ety
-edx
-edy
-edy
-kxy
-e¥
-e¥
-ty
-ty
-ty
-wats
-wagy
-wagy
-K

-K

-dsy
-dsy
-VE
-ivEe
-ik

-B

-iK

-K

-K

-ov
-ed
-3
-3
-3
-waj
-s
-s
-an
-ex
-t
-t
-y
-3
-3
-m
-usy
-v
-3
-ov
-waj
-waj
-af

-9V

-uv
-al
-ul
-waj
-gj
-waj
-d
-an

-et
-en
-an
-en

-2z
-ez
-€s
-€s
-€s
-was
-waj
—yv

-z
-1
-iv
-iz
-z
-3

-z

-ave
-ede
-je
-je
-je
-waje
-e
-any
-1
-ti
-ty
-e¥
-31
-1
-j1

-y
-OB
-vi

-y
-y
-y
-y
-y
-y
-y
-aly
-uly
-i
-i
-i
_dy
-i
-ty
-i
_8~
_€~
_€~

—&
s
Yy
-e
Yy
s
s
Yy

-zy
_ly
-vi
-eky

-ove
-ede
-je
-je
-je
-waje

-5t
-31
-i
—jl

%
-0OBL

-iz
-iz

-iz

-zy
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CUIRE -z -z -K -z - -t

http://www.cs.uky.edu/~raphael/linguistics/morphological Typology/stems.french.concrete.da
ta (Stump & Finkel, 2013)

A.4 Koasati System

% Koasati, a Muskogean language of Louisiana
% Data from: Kimball, Geoffrey D. 1991, Koasati Grammar. Lincoln &
London:

Q

% University of Nebraska Press, 56-89

IC 1SgAff 2SgAff 3Aff 1P1Aff 2P1Aff
1A R-11i is-R R il1-R has-R

1B R-1i R|s] R R|1] R|has]|
221 R-11i R-ci R R-hili R-héaci
2211 X1li-1i X-ci X1li X-hili X-haci
2B Xli:ci-1i X:ci|eci] X1li:ci X:cilhili] X:cilhaci]
2C R-11i R|ci] R R|11] Rlhaci]
3A.ka Xka-11i X-hiska Xka X-hilka X-haska
3A.ki Xki-11i X-hiska Xki X-hilka X-héska
3A.ko Xko-1i X-hiska Xko X-hilka X-héska
3B R-11i R-iska R R-ilka R-4ska
3Ci R-11i R-tiska R R-tilka R-téaska
3Cii R-1-0 R-tisk-o R-0 R-tilk-o R-task-o

[

% vim:nospell nowrap textwidth=10000:

http://www.cs.uky.edu/~raphael/linguistics/morphological Typology/complexity.koasati.data
(Stump & Finkel, 2013)

A.5 Fur System

A.5.1 Fur plat

ABBR 1 1S/1C

% these first MPSs are the distillation

IcC Non3Subj Non3Perf Non3Pres 3sgSubj 3sgPerf 3sgPres 3plNonhSubj 3plNonhPerf 3plNonhPres
TEMPLATE 1A 1A 1A 1A 1A 1A 1A 1A 1A

I1Aa LH+0 LH+0 LH+él HH+o0 HH+0 HH+el HH+061 HH+ul HH+él+a/1i
I1B LH+o LH+0 LF+Q0 HH+o0 HH+0 HF+Q HH+01 HH+ul HH+e

I1C LH+o LH+0 LH+1 HH+o0 HH+0 HH+1 HH+01 HH+ul HH+e

I2A HH+0 HH+o0 HH+eél LL+o LL+6 LL+el LL+61 LL+ul LL+el+a/i
12B HH+0O HH+o0 HF+Q@ LL+o LL+0 LL+J LL+0ol LL+ul LL+e

I2¢C HH+0 HH+o0 HH+1 LL+o LL+6 LL+1 LL+61 LL+ul LL+é

II1A LH+1 LH+1 LH+iti HH+1 HH+1 HH+iti HH+1i+A (1) HH+i+e HH+iti+A (1)
II1B LH+1 LH+1 LF+Q0 HH+1 HH+1 HF+J HH+i+A (1) HH+i+e HH+e

II2A HH+1 HH+1 HH+iti LL+1 LL+1 LL+iti LL+i+A (1) LL+i+e LL+iti+A (1)
II2B HH+1 HH+1 HF+@ LL+1 LL+1 LF+d LL+i+A (1) LL+i+e LL+e

IIIA HH+1 HH+a HH+eél LH+1 LH+a LH+el LH+é LH+e LH+el+a
IIIB HH+0O HH+0 HH+el LH+0 LH+0 LH+el LH+e LH+e LH+el+a
ITIC HH+0O HH+0 HH+el LF+g@ LH+0 LH+el LH+e LH+e LH+el+a
IIID HF+@ HH+a HH+el LF+g LH+a LH+el LH+e LH+e LH+el+a
IIIE HF+@ HH+a HH+el LF+g LH+0 LH+el LH+e LH+e LH+el+a

IVA HF+@ HH+O HH+el LF+@ LH+O LH+el LH+ALl LH+e LH+el+a


http://www.cs.uky.edu/~raphael/linguistics/morphologicalTypology/stems.french.concrete.data
http://www.cs.uky.edu/~raphael/linguistics/morphologicalTypology/stems.french.concrete.data
http://www.cs.uky.edu/~raphael/linguistics/morphologicalTypology/complexity.koasati.data
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IVB HH+0 HH+O HH+el LH+O LH+O LH+el LH+AL LH+e LH+él+a
Ivce HF+Q HH+a HH+el LF+@ LH+a LH+el LH+AL LH+e LH+él+a
IVD HH+a HH+a HH+el LH+a LH+a LH+el LH+ALl LH+e LH+el+a

% these 3 MPSs are isomorphic to previous ones

Ic 3plHSubj 3plHPerf 3plHPres
TEMPLATE 1A 1A 1A

I1A LH+01 LH+ul LH+él+a/i
I1B LH+01 LH+ul LH+e

I1C LH+01 LH+ul LH+e

I2A HH+01 HH+ul HH+él+a/i
I2B HH+01 HH+ul HH+e

I2C HH+01 HH+ul HH+e

II1A LH+i+A (1) LH+i+e LH+iti+A (1)
II1B LH+i+A (1) LH+i+e LH+e

II2A HH+i+A (1) HH+i+e HH+iti+A (1)
II2B HH+i+A (1) HH+i+e HH+e

IIIA HH+e HH+e HH+el+a
IIIB HH+e HH+e HH+el+a
IIIC HH+é HH+e HH+eél+a
IIID HH+é HH+e HH+eél+a
IIIE HH+é HH+e HH+eél+a
IVA HH+AL HH+e HH+eél+a
IVB HH+Al HH+e HH+el+a
IvC HH+AL HH+e HH+eél+a
IVD HH+AL HH+e HH+él+a

http://www.cs.uky.edu/~raphael/linquistics/morphological Typology/complexity.fur.d
ata (Stump & Finkel, 2013)

A.5.2 Fur dynamic principal parts

1 2 3 4 5 6 7 8 9
Non3Su Non3Pe Non3Pr 3sgSub 3sgPer 3sgPre 3plNon 3plNon 3plNon

I1A

3] 3 3 3 3 3 3 3 3 3 avg 1.00
6] 6 6 6 6 6 6 6 6 6 avg 1.00
91 9 9 9 9 9 9 9 9 9 avg 1.00

I1A: 1 principal parts; lowest average 1.00; 3 analyses; 33.3% of 9 possible analyses

I1B
1,311 1 3 1 1 3 1 1 3 avg 1.00
1,6 1 1 6 1 1 6 1 1 6 avg 1.00
2,31 2 2 3 2 2 3 2 2 3 avg 1.00
2,6| 2 2 6 2 2 6 2 2 6 avg 1.00
3,41 4 4 3 4 4 3 4 4 3 avg 1.00
3,51 5 5 3 5 5 3 5 5 3 avg 1.00
3,71 7 7 3 7 7 3 7 7 3 avg 1.00
3,8| 8 8 3 8 8 3 8 8 3 avg 1.00
4,6] 4 4 6 4 4 6 4 4 6 avg 1.00
5,6 5 5 6 5 5 6 5 5 6 avg 1.00
6,71 7 7 6 7 7 6 7 7 6 avg 1.00
6,8] 8 8 6 8 8 6 8 8 6 avg 1.00
I1B: 2 principal parts; lowest average 1.00; 12 analyses; 33.3% of 36 possible analyses
IlC
3] 3 3 3 3 3 3 3 3 3 avg 1.00
6| 6 6 6 6 6 6 6 6 6 avg 1.00
I1C: 1 principal parts; lowest average 1.00; 2 analyses; 22.2% of 9 possible analyses
I2A
6| 6 6 6 6 6 6 6 6 6 avg 1.00
91 9 9 9 9 9 9 9 9 9 avg 1.00
I2A: 1 principal parts; lowest average 1.00; 2 analyses; 22.2% of 9 possible analyses
I2B
6| 6 6 6 6 6 6 6 6 6 avg 1.00
I2B: 1 principal parts; lowest average 1.00; 1 analyses; 11.1% of 9 possible analyses
I2C
31 3 3 3 3 3 3 3 3 3 avg 1.00
6| 6 6 6 6 6 6 6 6 6 avg 1.00

I2C: 1 principal parts; lowest average 1.00; 2 analyses; 22.2% of 9 possible analyses


http://www.cs.uky.edu/~raphael/linguistics/morphologicalTypology/complexity.fur.data
http://www.cs.uky.edu/~raphael/linguistics/morphologicalTypology/complexity.fur.data
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31 3 3 3 3 3 3 3 3 3 avg 1.00
6] 6 6 6 6 6 6 6 6 6 avg 1.00
91 9 9 9 9 9 9 9 9 9 avg 1.00
II1A: 1 principal parts; lowest average 1.00; 3 analyses; 33.3% of 9 possible analyses
ITI1B
1,31 1 1 3 1 1 3 1 1 3 avg 1.00
1,6 1 1 6 1 1 6 1 1 6 avg 1.00
1,9 1 1 1,9 1 1 1,9 1 1 9 avg 1.22
2,3 2 2 3 2 2 3 2 2 3 avg 1.00
2,6 2 2 6 2 2 6 2 2 6 avg 1.00
2,91 2 2 2,9 2 2 2,9 2 2 9 avg 1.22
3,4 4 4 3 4 4 3 4 4 3 avg 1.00
3,51 5 5 3 5 5 3 5 5 3 avg 1.00
3,71 7 7 3 7 7 3 7 7 3 avg 1.00
3,8| 8 8 3 8 8 3 8 8 3 avg 1.00
4,6| 4 4 6 4 4 6 4 4 6 avg 1.00
4,9 4 4 4,9 4 4 4,9 4 4 9 avg 1.22
5,6 5 5 6 5 5 6 5 5 6 avg 1.00
5,91 5 5 5,9 5 5 5,9 5 5 9 avg 1.22
6,71 7 7 6 7 7 6 7 7 6 avg 1.00
6,8 8 8 6 8 8 6 8 8 6 avg 1.00
7,91 7 7 7,9 7 7 7,9 7 7 9 avg 1.22
8,9 8 8 8,9 8 8 8,9 8 8 9 avg 1.22
II1B: 2 principal parts; lowest average 1.00; 18 analyses; 50.0% of 36 possible analyses
II2A
3] 3 3 3 3 3 3 3 3 3 avg 1.00
6| 6 6 6 6 6 6 6 6 6 avg 1.00
91 9 9 9 9 9 9 9 9 9 avg 1.00
II2A: 1 principal parts; lowest average 1.00; 3 analyses; 33.3% of 9 possible analyses
II2B
6| 6 6 6 6 6 6 6 6 6 avg 1.00
II2B: 1 principal parts; lowest average 1.00; 1 analyses; 11.1% of 9 possible analyses
ITIA
41 4 4 4 4 4 4 4 4 4 avg 1.00
IIIA: 1 principal parts; lowest average 1.00; 1 analyses; 11.1% of 9 possible analyses
IIIB
4,7 4 4 4 4 4 4 7 4 4 avg 1.00
IIIB: 2 principal parts; lowest average 1.00; 1 analyses; 2.8% of 36 possible analyses
ITIC
1,41 1 1,4 4 4 1,4 4 1,4 4 4 avg 1.33
IIIC: 2 principal parts; lowest average 1.33; 1 analyses; 2.8% of 36 possible analyses
ITID
1,5,71 1 5 1 1 5 1 7 1 1 avg 1.00
4,5,7| 4,5 5 4 4 5 4 7 4 4 avg 1.11
IIID: 3 principal parts; lowest average 1.00; 2 analyses; 2.4% of 84 possible analyses
ITIIE
2,51 2,5 2 2 2,5 5 2 2,5 2 2 avg 1.33
IIIE: 2 principal parts; lowest average 1.33; 1 analyses; 2.8% of 36 possible analyses
IVA
1,21 1 2 1 1 2 1 1,2 1 1 avg 1.11
IVA: 2 principal parts; lowest average 1.11; 1 analyses; 2.8% of 36 possible analyses
IVB
1,71 1 1,7 7 1,7 1,7 7 7 7 7 avg 1.33
4,7 4 4 4 4 4 4 7 4 4 avg 1.00

IVB: 2 principal parts; lowest average 1.00; 2 analyses; 5.6% of 36 possible analyses

IvC
1,2,71 1 2 1 1 2,7 1 7 1 1 avg 1.11
1,5,71 1 5 1 1 5 1 7 1 1 avg 1.00
2,4,7] 2,4 2 2 4 2,7 2 7 2 2 avg 1.22
4,5,7| 4,5 5 4 4 5 4 7 4 4 avg 1.11

IVC: 3 principal parts; lowest average 1.00; 4 analyses; 4.8% of 84 possible analyses

IVD
111 1 1 1 1 1 1 1 1 avg 1.00
4] 4 4 4 4 4 4 4 4 4 avg 1.00

IVD: 1 principal parts; lowest average 1.00; 2 analyses; 22.2% of 9 possible analyses
Average number of principal parts: 1.58



Average lowest average of principal parts needed: 1.
Average number of alternative analyses:

Average ratio of actual to possible:

http://www.cs.uky.edu/~raphael/linguistics/principalPartsFull.cgi (Stump & Finkel, 2013)

3.26
17.34%

Appendix B
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The input formatting and the results of the TLA exponent-based and stem-based plats.
The data was converted into a plain text form

B.1 TLA exponent-based plat

B.1.1 The input formatting for the TLA exponent-based plat

% Noura Ramli

ABBR 1 1C1S2C2S3C3S4C % use for 1A for forms with all three stem consonants

CONJ perflSg perf2mSg perf2fSg perf3mSg perf3fSg
getal -e-a-t -e-a-t -e-a-ti -e-a- -U-U-it
kallim -aD-i-t -aD-i-t -aD-i-ti -aD-i- -aD-@-it
saanid -ai-i-t -ai-i-t -a-i-ti -a:-i- -a:-@-it
tesallif te-aD-i-t te-aD-i-t te-aD-i-ti te-aD-i- te-aD-@-it
tefaahim te-a:-i-t te-a:-i-t te-a:-i-ti te-a:-i- te-a:-@-it
inkesar 'none 'none Inone in-e-a- in-u-u-it
intefax Inone Inone Inone i-t-e-a- i-t-u-u-it
stanjid sta-@-i-t sta-@-i-t sta-@-i-ti sta-@-i- sta-i-@-it
nsee -@-ee-t -@-ee-t -@-ee-ti -J-ee- -@-D-it
bakka -aD-ee-t -aD-ee-t -aD-ee-ti -aD-a- -aD-@-it
naada -a:-ee-t -a:-ee-t -a:-ee-ti -a:-a- -a:-@-it
temanna te-aD-ee-t te-aD-ee-t te-aD-ee-ti te-aD-a- te-aD-@-it
telaaga te-a:-ee-t te-a:-ee-t te-a:-ee-ti te-a:-a- te-a:-@-it
inkiwee Inone 'none Inone in-i-ee- in-i-@-it
intisee Inone 'none Inone i-t-i-ee- i-t-i-@-it
stanja sta-@J-ee-t sta-@J-ee-t sta-@J-ee-ti sta-J-ee- sta-@-@-it
gall -a-ee-t -a-ee-t -a-ee-ti -a-J- -a-@-it
haddid -aD-i-t -aD-i-t -aD-i-ti -aD-i- -aD-@-it
tesammim | te-aD-i-t te-aD-i-t te-aD-i-ti te-aD-i- te-aD-@-it
ingall Inone Inone Inone in-a-@- in-a-@-it
irtadd Inone 'none Inone i-t-a-@- i-t-a-@-it
stemarr ste-a-ee-t ste-a-ee-t ste-a-ee-ti ste-a-@- ste-a-@-it
maal -i-@-t -i-@-t -i-@-ti -a- -a:-it

baat -i-@-t -i-@-t -i-@-ti -a- -a:-it
injaab in-i-g-t in-i-g-t in-i-@-ti in-a:- in-a:-it
iltaam i-t-u-g-t i-t-u-g-t i-t-u-@-ti i-t-a:- i-t-a:-it
stefaad ste-a-@-t ste-a-@-t ste-a-@-ti ste-a:- ste-a:-it
CONJ perflPI perf2mPI perf2fPI perf3mPI perf3fPI
getal -e-a-na -e-a-tu -e-a-tin -U-u-u -U-U-in
kallim -aD-i-na -aD-i-tu -aD-i-tin -aD-@-u -aD-@-in



http://www.cs.uky.edu/~raphael/linguistics/principalPartsFull.cgi
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saanid -a:-i-na -a:-i-tu -a:-i-tin -a:-@-u -a:-@-in
tesallif te-aD-i-na te-aD-i-tu te-aD-i-tin te-aD-@-u te-aD-@-in
tefaahim te-a:-i-na te-a:-i-tu te-a:-i-tin te-a:-@-u te-a:-@-in
inkesar in-e-a-na Inone Inone in-u-u-u in-u-u-in
intefax i-t-e-a-na Inone Inone i-t-u-u-u i-t-u-u-in
stanjid sta-@-i-na sta-@-i-tu sta-@-i-tin sta-i-@-u sta-i-@-in
nsee -J-ee-na -@-ee-tu -@-ee-tin -@-@-u -@-@-in
bakka -aD-ee-na -aD-ee-tu -aD-ee-tin -aD-@-u -aD-@-in
naada -a:-ee-na -a:-ee-fu -a:-ee-tin -a:-@-u -a:-@-in
temanna te-aD-ee-na te-aD-ee-tu te-aD-ee-tin te-aD-@-u te-aD-@-in
telaaga te-a:-ee-na te-a:-ee-na te-a:-ee-tin te-a:-@-u te-a:-@-in
inkiwee in-i-ee-na Inone Inone in-i-@g-u in-i-@-in
intisee i-t-i-ee-na Inone Inone i-t-i-@-u i-t-i-@-in
stanja sta-@J-ee-na sta-@-ee-tu sta-@-ee-tin sta-@-@-u sta-@-@-in
gall -a-ee-na -a-ee-tu -a-ee-tin -a-@-u -a-@-in
haddid -aD-i-na -aD-i-tu -aD-i-tin -aD-@-u -aD-@-in
tesammim | te-aD-i-na te-aD-i-tu te-aD-i-tin te-aD-@-u te-aD-@-in
ingall in-a-ee-na Inone Inone in-a-@-u in-a-@-in
irtadd i-t-a-ee-na Inone Inone i-t-a-@-u i-t-a-@-in
stemarr ste-a-ee-na ste-a-ee-tu ste-a-ee-tin ste-a-@-u ste-a-@-in
maal -i-@-na -i-@-tu -i-@-tin -a:-u -a:-in

baat -i-@-na -i-@-tu -i-@-tin -a:-u -a:-in
injaab in-i-@-na in-i-@-tu in-i-@-tin in-a:-u in-a:-in
iltaam i-t-u-@-na i-t-u-@-tu i-t-u-@-tin i-t-a:-u i-t-a:-in
stefaad ste-a-@-na ste-a-@-tu ste-a-@-tin ste-a:-u ste-a:-in
CONJ imperflSg imperf2mSg imperf2fSg imperf3mSg imperf3fSg
getal nu-@-i- tu-@-i- tu-u-@-i yu-@-i- tu-@-i-
kallim n-aD-i- t-aD-i- t-aD-@-1 y-aD-i- t-aD-i-
saanid n-a:-i- t-a:-i- t-a:-@-i y-a:-i- t-a:-i-
tesallif n-te-aD-i- t-te-aD-i- t-te-aD-@-i y-te-aD-i- t-te-aD-i-
tefaahim n-te-a:-i- t-te-a:-i- t-te-a:-@-i y-te-a:-i- t-te-a:-i-
inkesar Inone Inone Inone yun-u-u- tun-u-u-
intefax Inone Inone Inone yu-t-u-u- tu-t-u-u-
stanjid n-sta-@-i- t-sta-@-i- t-sta-i-@-i y-sta-@-i- t-sta-@-i-
nsee na-J-a- ta-J-a- ta-@-d-i ya-@-a- ta-J-a-
bakka n-aD-i- t-aD-i- t-aD-@-i y-aD-i- t-aD-i-
naada n-a:-i- t-a:-i- t-a:-@-i y-a:-i- t-a:-i-
temanna n-te-aD-a- t-te-aD-a- t-te-aD-@-i y-te-aD-a- t-te-aD-a-
telaaga n-te-a:-a- t-te-a:-a- t-te-a:-@-i y-te-a:-a- t-te-a:-a-
inkiwee Inone Inone Inone yin-i-i- tin-i-i-
intisee Inone Inone Inone yi-t-i-a- ti-t-i-a-
stanja n-sta-@-a- t-sta-@-a- t-sta-@-@-i y-sta-@J-a- t-sta-@-a-
gall n-i-@- t-i-@- t-i-@-i y-i-@- t-i-@-
haddid n-aD-i- t-aD-i- t-aD-@-i y-aD-i- t-aD-i-
tesammim | n-te-aD-i- t-te-aD-i- t-te-aD-@-i y-te-aD-i- t-te-aD-i-
ingall Inone Inone Inone yin-a-@- tin-a-@-
irtadd Inone Inone Inone yi-t-a-@- ti-t-a-@-
stemarr n-ste-i-J- t-ste-i-@- t-ste-i-@-i y-ste-i-@- t-ste-i-@-
maal n-i:- t-i:- t-ic-i y-i:- t-i:-

baat n-a:- t-a:- t-ac-i y-a:- t-a:-

injaab nin-a:- tin-a:- tin-a:-i yin-a:- tin-a:-
iltaam ni-t-a:- ti-t-a:- ti-t-a:-i yi-t-a:- ti-t-a:-
stefaad n-ste-i:- t-ste-a-i:- t-ste-i:-i y-ste-i:- t-ste-i:-
CONJ imperfl1PI imperf2mPlI imperf2fPI imperf3mPlI imperf3fPI
getal nu-u-@g-u tu-u-g-u tu-u-@-in yu-u-@-u yu-u-@-in
kallim n-aD-@-u t-aD-@-u t-aD-@-in y-aD-@-u y-aD-@-in
saanid n-a:-@-u t-a:-@-u t-a:-@-in y-a:-@-u y-a:-@-in
tesallif n-te-aD-@-u | t-te-aD-@-u t-te-aD-@-in y-te-aD-@-u y-te-aD-@-in
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tefaahim n-te-a:-@-u t-te-a:-@-u t-te-a:-@-in y-te-a:-@-u y-te-a:-@-in
inkesar Inone Inone Inone yun-u-u-u yun-u-u-in
intefax Inone Inone Inone yu-t-u-u-u yu-t-u-u-in
stanjid n-sta-i-@-u t-sta-i-@-u t-sta-i-@-in y-sta-i-@-u y-sta-i-@-in
nsee na-@-Jd-u ta-@-@-u ta-@-3-in ya-@-@-u ya-@-@-in
bakka n-aD-@-u t-aD-@-u t-aD-@-in y-aD-@-u y-aD-@-in
naada n-a:-@-u t-a:-@-u t-a:-@-in y-a:-@-u y-a:-@-in
temanna n-te-aD-@-u | t-te-aD-@-u t-te-aD-@-in y-te-aD-@-u y-te-aD-@-in
telaaga n-te-a:-@-u t-te-a:-@-u t-te-a:-@-in y-te-a:-@-u t-te-a:-@-in
inkiwee Inone Inone Inone yin-i-@-u yin-i-@-in
intisee Inone Inone Inone yi-t-i-@-u yi-t-i-@-in
stanja n-sta-@-@-u | t-sta-@-@-u t-sta-@-@-in y-sta-@-@-u y-sta-@-@-in
gall n-i-@-u t-i-@-u t-i-@-in y-i-@-u y-i-@-in
haddid n-aD-@-u t-aD-@-u t-aD-@-in y-aD-@-u y-aD-@-in
tesammim | n-te-aD-@-u | t-te-aD-@-u t-te-aD-@-in y-te-aD-@-u y-te-aD-@-in
ingall Inone Inone Inone yin-a-@-u yin-a-@-in
irtadd Inone Inone Inone yi-t-a-@-u yi-t-a-@-in
stemarr n-ste-i-@-u t-ste-i-@-u t-ste-i-@-in y-ste-i-@-u y-ste-i-@-in
maal n-i:-u t-i:-u t-i:-in y-i:-u y-i:-in

baat n-a:-u t-a:-u t-a:-in y-a:-u y-a:-in
injaab nin-a:-u tin-a:-u tin-a:-in yin-a:-u yin-a:-in
iltaam ni-t-a:-u ti-t-a:-u ti-t-a:-in yi-t-a:-u yi-t-a:-in
stefaad n-ste-i:-u t-ste-a-i:-u t-ste-i:-in y-ste-i:-u y-ste-i:-in
CONJ imper2mSg imper2fSg

getal u-J-i- u-u-@-i

kallim -aD-i- -aD-@-i

saanid -a:-i- -a:-@-i

tesallif te-aD-i- te-aD-@-i

tefaahim te-a:-i- te-a:-@-i

inkesar Inone Inone

intefax Inone Inone

stanjid sta-@-i- sta-i-@-i

nsee a-g-a- a-@-@-i

bakka -aD-i- -aD-@-i

naada -a:-i- -a:-@-i

temanna te-aD-a- te-aD-@-i

telaaga te-a:-a- te-a:-@-i

inkiwee Inone Inone

intisee Inone Inone

stanja sta-@-a- sta-@-@-i

gall -i-@- -i-@-i

haddid -aD-i- -aD-@-i

tesammim | te-aD-i- te-aD-@-i

ingall Inone Inone

irtadd Inone Inone

stemarr ste-i-@- ste-i-@-i

maal -ii- -ic-i

baat -ai- -a-i

injaab Inone Inone

iltaam Inone Inone

stefaad ste-i:- ste-i:-i

CONJ imper2mPI imper2fPI

getal u-u-g-u u-u-@-in

kallim -aD-@-u -aD-@-in

saanid -a:-@d-u -a:-@-in

tesallif te-aD-@-u te-aD-@-in

tefaahim te-a:-@-u te-a:-@-in

inkesar Inone Inone
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intefax Inone Inone
stanjid sta-i-@-u sta-i-@-in
nsee a-@-@-u a-@-@-in
bakka -aD-@-u -aD-@-in
naada -a:-@-u -a.-@-in
temanna te-aD-@-u te-aD-@-in
telaaga te-a:-@-u te-a:-@-in
inkiwee Inone Inone
intisee Inone Inone
stanja sta-@-@-u sta-@-@-in
gall -i-@-u -i-@-in
haddid -aD-@-u -aD-@-in
tesammim | te-aD-@-u te-aD-@-in
ingall Inone Inone
irtadd Inone Inone
stemarr ste-i-@-u ste-i-@-in
maal -i:-u -i:-in

baat -a:-u t-a:-in
injaab Inone Inone
iltaam Inone Inone
stefaad ste-i:-u ste-i:-in

CLASS consonantbcdfghjkimnrstwx
SANDHI D [:consonant:] = $1 $1 % doubling

The Sandhi doubling of the derived measures was suggested for the Arabic of Bukhara
as a Semitic language.

B.1.2 The dynamic principal parts (exponent-based plat)

Distillation numbers
1: perflsg
perf3mSg
perf3£fSg
imperflSg
imperf2fSg
imperf3mSg
imperf3mPl
imperf3fP1
imper2mSg
0: imper2fSg

O oo Joy 0 b W

1 2 3 4 5 6 7 8 9 10
perflS perf3m perf3f imperf imperf imperf imperf imperf impera impera

getal
1] 1 1 1 1 1 1 1 1 1 1 avg 1.00
2| 2 2 2 2 2 2 2 2 2 2 avg 1.00
31 3 3 3 3 3 3 3 3 3 3 avg 1.00
41 4 4 4 4 4 4 4 4 4 4 avg 1.00
51 5 5 5 5 5 5 5 5 5 5 avg 1.00
6] 6 6 6 6 6 6 6 6 6 6 avg 1.00
T107 7 7 7 7 7 7 7 7 7 avg 1.00
8] 8 8 8 8 8 8 8 8 8 8 avg 1.00
9] 9 9 9 9 9 9 9 9 9 9 avg 1.00
101 10 10 10 10 10 10 10 10 10 10 avg 1.00

getal: 1 principal parts; lowest average 1.00; 10 analyses; 100.0% of 10 possible analyses
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kallim

1] 1 1 1 1 1 1 1 1 1 1 avg 1.00

2] 2 2 2 2 2 2 2 2 2 2 avg 1.00

kallim: 1 principal parts; lowest average 1.00; 2 analyses; 20.0% of 10 possible analyses
saanid

111 1 1 1 1 1 1 1 1 1 avg 1.00

21 2 2 2 2 2 2 2 2 2 2 avg 1.00

saanid: 1 principal parts; lowest average 1.00; 2 analyses; 20.0% of 10 possible analyses
tesallif

111 1 1 1 1 1 1 1 1 1 avg 1.00

21 2 2 2 2 2 2 2 2 2 2 avg 1.00

4] 4 4 4 4 4 4 4 4 4 4 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

9] 9 9 9 9 9 9 9 9 9 9 avg 1.00

tesallif: 1 principal parts; lowest average 1.00; 5 analyses; 50.0% of 10 possible analyses
tefaahim

11 1 1 1 1 1 1 1 1 1 1 avg 1.00

2] 2 2 2 2 2 2 2 2 2 2 avg 1.00

4| 4 4 4 4 4 4 4 4 4 4 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

9] 9 9 9 9 9 9 9 9 9 9 avg 1.00

tefaahim: 1 principal parts; lowest average 1.00; 6 analyses; 60.0% of 10 possible analyses
inkesar

2| 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

707 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

inkesar: 1 principal parts; lowest average 1.00; 5 analyses; 50.0% of 10 possible analyses
intefax

2| 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

717 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

intefax: 1 principal parts; lowest average 1.00; 5 analyses; 50.0% of 10 possible analyses
stanjid

1] 1 1 1 1 1 1 1 1 1 1 avg 1.00

2] 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

4] 4 4 4 4 4 4 4 4 4 4 avg 1.00

51 5 5 5 5 5 5 5 5 5 5 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

7007 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

9] 9 9 9 9 9 9 9 9 9 9 avg 1.00

10| 10 10 10 10 10 10 10 10 10 10 avg 1.00

stanjid: 1 principal parts; lowest average 1.00; 10 analyses; 100.0% of 10 possible analyses

nsee

1] 1 1 1 1 1 1 1 1 1 1 avg 1.00

2| 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

4] 4 4 4 4 4 4 4 4 4 4 avg 1.00

51 5 5 5 5 5 5 5 5 5 5 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

71 7 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

9] 9 9 9 9 9 9 9 9 9 9 avg 1.00

101 10 10 10 10 10 10 10 10 10 10 avg 1.00

nsee: 1 principal parts; lowest average 1.00; 10 analyses; 100.0% of 10 possible analyses

bakka

111 1 1 1 1 1 1 1 1 1 avg 1.00

21 2 2 2 2 2 2 2 2 2 2 avg 1.00

bakka: 1 principal parts; lowest average 1.00; 2 analyses; 20.0% of 10 possible analyses
naada

1] 1 1 1 1 1 1 1 1 1 1 avg 1.00

2| 2 2 2 2 2 2 2 2 2 2 avg 1.00

naada: 1 principal parts; lowest average 1.00; 2 analyses; 20.0% of 10 possible analyses
temanna

1] 1 1 1 1 1 1 1 1 1 1 avg 1.00

2| 2 2 2 2 2 2 2 2 2 2 avg 1.00
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4| 4 4 4 4 4 4 4 4 4 4 avg 1.00
6] 6 6 6 6 6 6 6 6 6 6 avg 1.00
9] 9 9 9 9 9 9 9 9 9 9 avg 1.00
temanna: 1 principal parts; lowest average 1.00; 5 analyses; 50.0% of 10 possible analyses
telaaga
1] 1 1 1 1 1 1 1 1 1 1 avg 1.00
2] 2 2 2 2 2 2 2 2 2 2 avg 1.00
4] 4 4 4 4 4 4 4 4 4 4 avg 1.00
6| 6 6 6 6 6 6 6 6 6 6 avg 1.00
8| 8 8 8 8 8 8 8 8 8 8 avg 1.00
91 9 9 9 9 9 9 9 9 9 9 avg 1.00
telaaga: 1 principal parts; lowest average 1.00; 6 analyses; 60.0% of 10 possible analyses

inkiwee

2] 2 2 2 2 2 2 2 2 2 2 avg 1.00

3] 3 3 3 3 3 3 3 3 3 3 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

717 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

inkiwee: 1 principal parts; lowest average 1.00; 5 analyses; 50.0% of 10 possible analyses
intisee

2] 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

717 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

intisee: 1 principal parts; lowest average 1.00; 5 analyses; 50.0% of 10 possible analyses
stanja

11 1 1 1 1 1 1 1 1 1 1 avg 1.00

2] 2 2 2 2 2 2 2 2 2 2 avg 1.00

3] 3 3 3 3 3 3 3 3 3 3 avg 1.00

4] 4 4 4 4 4 4 4 4 4 4 avg 1.00

5] 5 5 5 5 5 5 5 5 5 5 avg 1.00

6| 6 6 6 6 6 6 6 6 6 6 avg 1.00

7107 7 7 7 7 7 7 7 7 7 avg 1.00

8| 8 8 8 8 8 8 8 8 8 8 avg 1.00

91 9 9 9 9 9 9 9 9 9 9 avg 1.00

10| 10 10 10 10 10 10 10 10 10 10 avg 1.00

stanja: 1 principal parts; lowest average 1.00; 10 analyses; 100.0% of 10 possible analyses

gall
111 1 1 1 1 1 1 1 1 1 avg 1.00
2] 2 2 2 2 2 2 2 2 2 2 avg 1.00
3] 3 3 3 3 3 3 3 3 3 3 avg 1.00
4] 4 4 4 4 4 4 4 4 4 4 avg 1.00
5] 5 5 5 5 5 5 5 5 5 5 avg 1.00
6| 6 6 6 6 6 6 6 6 6 6 avg 1.00
717 7 7 7 7 7 7 7 7 7 avg 1.00
8| 8 8 8 8 8 8 8 8 8 8 avg 1.00
91 9 9 9 9 9 9 9 9 9 9 avg 1.00
10| 10 10 10 10 10 10 10 10 10 10 avg 1.00

gall: 1 principal parts; lowest average 1.00; 10 analyses; 100.0% of 10 possible analyses

ingall

2| 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

707 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

ingall: 1 principal parts; lowest average 1.00; 5 analyses; 50.0% of 10 possible analyses
irtadd

2| 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

71 7 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

irtadd: 1 principal parts; lowest average 1.00; 5 analyses; 50.0% of 10 possible analyses
stemarr

111 1 1 1 1 1 1 1 1 1 avg 1.00

21 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

4| 4 4 4 4 4 4 4 4 4 4 avg 1.00

5] 5 5 5 5 5 5 5 5 5 5 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

7007 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

9] 9 9 9 9 9 9 9 9 9 9 avg 1.00

10| 10 10 10 10 10 10 10 10 10 10 avg 1.00

stemarr: 1 principal parts; lowest average 1.00; 10 analyses; 100.0% of 10 possible analyses
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41 4 4 4 4 4 4 4 4 4 4 avg 1.00
5| 5 5 5 5 5 5 5 5 5 5 avg 1.00
6| 6 6 6 6 6 6 6 6 6 6 avg 1.00
717 7 7 7 7 7 7 7 7 7 avg 1.00
8] 8 8 8 8 8 8 8 8 8 8 avg 1.00
91 9 9 9 9 9 9 9 9 9 9 avg 1.00
101 10 10 10 10 10 10 10 10 10 10 avg 1.00

maal: 1 principal parts; lowest average 1.00; 7 analyses; 70.0% of 10 possible analyses

baat

41 4 4 4 4 4 4 4 4 4 4 avg 1.00

5| 5 5 5 5 5 5 5 5 5 5 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

707 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

9] 9 9 9 9 9 9 9 9 9 9 avg 1.00

10| 10 10 10 10 10 10 10 10 10 10 avg 1.00

baat: 1 principal parts; lowest average 1.00; 7 analyses; 70.0% of 10 possible analyses
injaab

1] 1 1 1 1 1 1 1 1 1 1 avg 1.00

2] 2 2 2 2 2 2 2 2 2 2 avg 1.00

3] 3 3 3 3 3 3 3 3 3 3 avg 1.00

4| 4 4 4 4 4 4 4 4 4 4 avg 1.00

5| 5 5 5 5 5 5 5 5 5 5 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

71 7 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

injaab: 1 principal parts; lowest average 1.00; 8 analyses; 80.0% of 10 possible analyses
iltaam

1] 1 1 1 1 1 1 1 1 1 1 avg 1.00

2| 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

41 4 4 4 4 4 4 4 4 4 4 avg 1.00

5| 5 5 5 5 5 5 5 5 5 5 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

707 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

iltaam: 1 principal parts; lowest average 1.00; 8 analyses; 80.0% of 10 possible analyses
stefaad

1] 1 1 1 1 1 1 1 1 1 1 avg 1.00

2| 2 2 2 2 2 2 2 2 2 2 avg 1.00

31 3 3 3 3 3 3 3 3 3 3 avg 1.00

4| 4 4 4 4 4 4 4 4 4 4 avg 1.00

5] 5 5 5 5 5 5 5 5 5 5 avg 1.00

6] 6 6 6 6 6 6 6 6 6 6 avg 1.00

71 7 7 7 7 7 7 7 7 7 7 avg 1.00

8] 8 8 8 8 8 8 8 8 8 8 avg 1.00

91 9 9 9 9 9 9 9 9 9 9 avg 1.00

10| 10 10 10 10 10 10 10 10 10 10 avg 1.00

stefaad: 1 principal parts; lowest average 1.00; 10 analyses; 100.0% of 10 possible analyses
Average number of principal parts: 1.00
Average lowest average of principal parts needed: 1.00
Average number of alternative analyses: 6.40
Average ratio of actual to possible: 64.00%

B.2 TLA stem-based plat

B.2.1 The input formatting for the TLA stem-based plat

(1) The PPA input chart for generating stem formative-plat.

CONJ Gloss Steml stem2 stem3 stem4 stem5
getal kill ugtil ugutl getal getal gutul
kallim talk kallim kallm kallim kallim kallm
saanid support saanid saand saanid saanid saand
tesallif borrow tesallif tesallf tesallif tesallif tesallf
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tefaahim | understand | tefaahim  tefaahm tefaahim  tefaahim  tefaahm
insemag heard insima< insimi§  insema¢ insema$ insimi<
irtefa¢ carried irtifa$ irtifis irtefa¢ irtefag irtifis
stanjid appeal stanjid stanjd stanjid stanjid stanjd
nsee forget ansa ans nsee nsee ns
bakka upset bakki bakk bakkee bakka bakk
naada invite naadi naad naadee naada naad
temanna | wish temanna  temann temannee temanna  temann
telaaga meet telaaga telaag telaagee  telaaga telaag
inkiwee cauterized | inkiwi inkiw inkiwee inkiwee inkiw
intsee forgotten | intisa intis intisee intisee intis
stanja purify stanja stanj stanjee stanja stanj
gall take gill gill gallee gall gall
haddid threat haddid haddid  haddid haddid haddid
tesammim | poisoned | tesammim tesamim tesammim tesammim tesamim
ingall taken ingall ingall ingallee ingall ingall
irtadd rejected irtadd irtadd irtaddee irtadd irtadd
stemarr continue stemirr stemirr  stemarree  stemarr stemarr
maal lean miil miil mil maal maal
baat stay baat baat bit baat baat
injaab brought injaab injaab injib injaab injaab
iltaam blamed iltaam iltaam iltum iltaam iltaam
stefaad benefit stefiid stefiid  stefad stefaad stefaad
(2) TLA output plat based on Stem formatives
IC Gloss steml stem2 | stem3 stem4 stem5
geta| kill u-til u-utl -etal -etal -utul
kallim talk -im -m -im -im -m
saanid support -id -d -id -id -d
tesallif borrow -if -f -if -if -f
insema¥ heard -imaC -imi¢ -ema$ -ema$ -imi¢
irtefaS carried -ifa¢ -ifig¢ -efaC -efaC -ifig¢
nsee forget a-a a- -ee -ee -
bakka upset -i - -ee -a -
temmanna | wish -a - -ee -a -
inkiwee cauterized -i - -ee -ee -
intisee forgotten -a - -ee -ee -
gall take -i11 -i11 -allee | -all -all
haddid threat - - - - -
tesammim | poisoned -mim —-im -mim -mim —-im
inga” taken - - -ee - -
stemarr continue -irr -irr -arree -arr -arr
maal lean -iil -iil -il -aal -aal
baat stay -aat -aat -it -aat -aat
injaab brought -aab -aab -ib -aab -aab
iltaam blamed —aam -aam -um —aam —aam
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stefaad

‘benefit

‘ -iid

‘—iid

‘—ad

‘—aad

‘—aad

(3) The theme of TLA conjugations (the highlighted lexemes are ICs with identical
conjugation pattern. The rightmost column represents the theme).

Distillation numbers

1:

g W N

LEXEME kill kill l:g
LEXEME talk talk l:kall
LEXEME support support l:saan
LEXEME borrow borrow l:tesall
LEXEME understand talk l:tefaah
LEXEME heard heard l:ins
LEXEME carried carried l:irt
LEXEME appeal support l:stanj
LEXEME forget forget l:ns
LEXEME upset upset 1:bakk
LEXEME invite upset 1:naad
LEXEME wish wish 1:temann
LEXEME meet wish l:telaag
LEXEME cauterized cauterized 1l:inkiw
LEXEME forgotten forgotten 1l:intis
LEXEME purify wish l:stanj
LEXEME take take l:g
LEXEME threat threat 1:haddid
LEXEME poisoned poisoned l:tesam
LEXEME taken taken l:ingall
LEXEME rejected taken l:irtadd
LEXEME continue continue l:stem
LEXEME lean lean 1:m
LEXEME stay stay 1:b
LEXEME brought brought l:inj
LEXEME blamed blamed 1:i1lt
LEXEME benefit benefit l:stef
B.2.2 The dynamic principal parts (stem-based plats)
steml
stem?2
stem3
stem4
stemb
1 2 3 4 5
steml stem2 stem3 stem4 stemb
kill
11 1 1 1 1 1 avg
2] 2 2 2 2 2 avg
3] 3 3 3 3 3 avg
41 4 4 4 4 4 avg
5] 5 5 5 5 5 avg

e

.00
.00
.00
.00
.00



kill: 1 principal parts;
100.0% of 5 possible analyses

talk
1]
2]
3]
4|
5]

talk: 1 principal parts;
100.0% of 5 possible analyses

5|

support: 1 principal parts;
100.0% of 5 possible analyses

borrow
1]
2|
3]
4]
5]

borrow: 1 principal parts;
100.0% of 5 possible analyses

heard
1]
2|
3]
4]
5]

heard: 1 principal parts;
100.0% of 5 possible analyses

carried
1]
2]
3]
4|
5|

carried: 1 principal parts;
100.0% of 5 possible analyses

forget
1]
2|

forget: 1 principal parts;
40.0% of 5 possible analyses

upset
1,41

upset: 2 principal parts;
10.0% of 10 possible analyses

S N

5

W N

5

Sw N

5

W N

5

DSw N

5

1
2

1

a s w N g w N g w N - g w N

g w N

1

lowest average 1.00;

g w N
g w N
g w N

lowest average 1.00;

g W N
g w N
g w N

lowest average 1.00;

g w N
g w N
g w N

lowest average 1.00;

g w N
g w N
g w N

lowest average 1.00;

g w N
g w N
DSw N

5
lowest average 1.00;

lowest average 1.00;

1 4 1
lowest average 1.00;
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5 analyses;

avg
avg
avg
avg
avg

e

.00
.00
.00
.00
1.

00

5 analyses;

avg
avg
avg
avg
avg

Y

1

.00
.00
.00
.00
.00

5 analyses;

avg
avg
avg
avg
avg

N e

.00
.00
.00
.00
1.

00

5 analyses;

avg
avg
avg
avg
avg

[ S S

.00
.00
.00
.00
1.

00

5 analyses;

avg
avg
avg
avg
avg

= e

.00
.00
.00
.00
1.

00

5 analyses;

avg 1.00
avg 1.00
2 analyses;

avg 1.00
1 analyses;
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1,41 1 1 1 4 1 avg 1.00
wish: 2 principal parts; lowest average 1.00; 1 analyses;
10.0% of 10 possible analyses
cauterized
1,41 1 1 1 4 1 avg 1.00
cauterized: 2 principal parts; lowest average 1.00; 1 analyses;
10.0% of 10 possible analyses
forgotten
1,41 1 1 1 4 1 avg 1.00
forgotten: 2 principal parts; lowest average 1.00; 1 analyses;
10.0% of 10 possible analyses

take
1] 1 1 1 1 1 avg 1.00
21 2 2 2 2 2 avg 1.00
31 3 3 3 3 3 avg 1.00
4| 4 4 4 4 4 avg 1.00
51 5 5 5 5 5 avg 1.00

take: 1 principal parts; lowest average 1.00; 5 analyses;
100.0% of 5 possible analyses
threat
31 3 3 3 3 3 avg 1.00
threat: 1 principal parts; lowest average 1.00; 1 analyses;
20.0% of 5 possible analyses

poisoned
1] 1 1 1 1 1 avg 1.00
21 2 2 2 2 2 avg 1.00
31 3 3 3 3 3 avg 1.00
4| 4 4 4 4 4 avg 1.00
5] 5 5 5 5 5 avg 1.00

poisoned: 1 principal parts; lowest average 1.00; 5 analyses;
100.0% of 5 possible analyses

taken
1,31 1 1 3 1 1 avg 1.00
3,4] 4 4 3 4 3 avg 1.00

taken: 2 principal parts; lowest average 1.00; 2 analyses;
20.0% of 10 possible analyses

continue
1] 1 1 1 1 1 avg 1.00
2| 2 2 2 2 2 avg 1.00
3] 3 3 3 3 3 avg 1.00
41 4 4 4 4 4 avg 1.00
51 5 5 5 5 5 avg 1.00

continue: 1 principal parts; lowest average 1.00; 5 analyses;
100.0% of 5 possible analyses

lean
11 1 1 1 1 1 avg 1.00
21 2 2 2 2 2 avg 1.00
31 3 3 3 3 3 avg 1.00
4| 4 4 4 4 4 avg 1.00
51 5 5 5 5 5 avg 1.00

lean: 1 principal parts; lowest average 1.00; 5 analyses;
100.0% of 5 possible analyses
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stay
1] 1 1 1 1 1 avg 1.00
21 2 2 2 2 2 avg 1.00
31 3 3 3 3 3 avg 1.00
4| 4 4 4 4 4 avg 1.00
51 5 5 5 5 5 avg 1.00

stay: 1 principal parts; lowest average 1.00; 5 analyses;
100.0% of 5 possible analyses

brought
1] 1 1 1 1 1 avg 1.00
21 2 2 2 2 2 avg 1.00
31 3 3 3 3 3 avg 1.00
4| 4 4 4 4 4 avg 1.00
51 5 5 5 5 5 avg 1.00

brought: 1 principal parts; lowest average 1.00; 5 analyses;
100.0% of 5 possible analyses

blamed
1] 1 1 1 1 1 avg 1.00
21 2 2 2 2 2 avg 1.00
31 3 3 3 3 3 avg 1.00
4| 4 4 4 4 4 avg 1.00
51 5 5 5 5 5 avg 1.00

blamed: 1 principal parts; lowest average 1.00; 5 analyses;
100.0% of 5 possible analyses

benefit
1] 1 1 1 1 1 avg 1.00
2| 2 2 2 2 2 avg 1.00
31 3 3 3 3 3 avg 1.00
41 4 4 4 4 4 avg 1.00
5] 5 5 5 5 5 avg 1.00

benefit: 1 principal parts; lowest average 1.00; 5 analyses;
100.0% of 5 possible analyses
Average number of principal parts: 1.24
Average lowest average of principal parts needed: 1.00
Average number of alternative analyses: 3.76
Average ratio of actual to possible: 72.38

B.2.3 IC and cell predictability formulas

(1) IC predictability formula (Stump & Finkel, 2013, p.95 and p.99)
[ D01 |

ICP,. = -
|m| I)(/)l.) \'- @I

(2) Cell predictability formula (Stump & Finkel, 2013, p.95 and p.99)
| [m[[) n_c}” (W, a) ‘
l l/nl P(I)l) \ @” ~{w, o)

CELLPy. o) =




Page |329

P is the realized paradigm of lexeme L

ML is the set of cells in PL

Dv is any maximal subset of M. none of whose members belong to the same
distillation

D" is the set {N: N € D and N is a viable dynamic principal-part set for P_}
For any collection C is sets, m[C] represents {s € C: |s| < m}

For any set S, P(S) is the power set of S (=the set of subsets of S)

For any sets S1, Sz, S1\Sz is {x : x € Sy and X & S2}

(Stump & Finkel, 2013, p.95 and p.99)

B.2.4 IC predictability

(1) The plat of TLA ICs based on verb exponents (affix-based segmentation)

IC  Example p v
I getal a g
I sebag b q
I ketab c q
IV  gaal d g
\Y radd d r
VI ns e S
VIl ms§ f s
VIII  rabb g t
IX  stanj h t

(2) IC predictability (TLA plat based on the outer layer of the inflected word)

Predictabilities
o) U | Avg IC predictability

I 0.000 0.500 | 0.250 0.667

IT 0.000 0.500 | 0.250 0.667
IIT 0.000 0.500 | 0.250 0.667
IV 0.000 0.000 | 0.000 0.333

V 0.500 0.000 | 0.250 0.667

VI 0.000 0.500 | 0.250 0.667
VII 0.000 0.500 | 0.250 0.667
VIII 0.000 0.500 | 0.250 0.667
IX 0.000 0.500 | 0.250 0.667
Avg 0.056 0.389 | 0.222 0.630

(3) TLA plat based on the stem space



IC ploc [T |v |¢
I AlA A A A
] A|lA|B A A
I A |A |B |B |B
v A|B |C |C |B
VvV A A |B |C|C
Vi A|B |C |C |D
stem space | S1 | S2 | S3 | S4 | S5

(4) IC predictability (TLA plat based on the stem space)

(based on m=4)

Predictability

Predictabilities
1 2

I 1.000 0.875

IT 1.000 0.875

IITI 1.000 0.750

IV 1.000 0.625

vV 1.000 0.750

VI 1.000 0.750

Avg 1.000 0.771

e NeoNoNoNeoNeoNe

3

.000
.000
.625
.625
.625
.750
.438

e NeoNoNoNeoNeoNe

4
.750
.500
.375
.750
.500
.875
.625

e NeoNoNoNeoNoNe

5

.750
.500
.500
.000
.375
.000
.354

e NeoNoNoNeoNoNe

Avg
.675
.575
.650
.600
.650
.675
.637
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IC predictability

e NeoNoNoNeoNoNe

.500
.367
.700
.433
.700
.500
.533
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