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CHAPTER 2

Verb morphology and conjugation classes
in Dunan (Yonaguni)

Thomas Pellard and Masahiro Yamada

1 Dunan and the other Japonic languages

11 Japanese and the other Japonic languages

Most Japonic languages have a relatively simple and transparent morphology.!
Their verb morphology is usually characterized by a highly agglutinative struc-
ture that exhibits little morphophonology, with only a few conjugation classes
and a handful of irregular verbs. For instance, Modern Standard Japanese has
only two regular conjugation classes: a consonant-stem class (C) and a vowel-
stem class (V). These two classes are further cross-classified by the accented
vs. unaccented prosodic criterion (Table 2.1), but most of the allomorphy can
easily be accounted for by phonotactic constraints: when two consonants or
two vowels would cluster, deletion occurs (*C;C; — C;, *V;V; — V).

TABLE 2.1: Verb conjugation classes in Modern Standard Japanese

C \

unaccented  accented unaccented  accented

‘work’ ‘swim’ ‘align’ ‘get up’
PRESENT hatarak-u 0ydg-u narabe-ru oki-ru
NEGATIVE hatarak-anai  oyog-dnai narabe-nai  oki-nai
CONDITIONAL hatarak-éba  oydg-eba narabe-réba  oki-reba
HORTATIVE hatarak-60 0y0g-60 narabe-yéo  oki-yéo
IMPERATIVE hatarak-é oydg-e narabe-ro oki-ro
MEDIAL hatarai-te oyoi-de narabe-te oki-te

1 See for example the descriptions in Shibatani 1990, Shimoji & Pellard 2010, Heinrich et al.
2015.
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32 PELLARD AND YAMADA

Japanese is close to being a canonical agglutinative language, which explains
why virtually all studies on Japanese verb morphology have adopted one of the
various frameworks of morpheme-based morphophonology, like structuralist
morphophonemics (Bloch 1946, Martin 1952), classical generative phonology
(McCawley 1968), or optimality theory (Ito & Mester 2004). Though studies on
other Japonic languages often follow the same vein,? the case of the Dunan
(Yonaguni) language cannot easily be treated in the same way.

1.2 Dunan (Yonaguni)

Dunan (1so 639-3 yoi), also called Yonaguni,® is a highly endangered Japonic
language of the Southern Ryukyuan branch, spoken by approximately 400
speakers located on Yonaguni Island (Okinawa prefecture, Japan). In sharp
contrast with its relatives, Dunan exhibits a unusually complex verb morphology
for a Japonic language, mostly due to some drastic historical changes. The verb
morphology of Dunan seems be the most complex one within the whole
Japonic family, and a systematic description challenges in several interesting
ways morpheme-based approaches.

The present work is based on original data gathered by the authors during
fieldwork on Yonaguni Island between 2010 and 2014. The analysis relies on
a morphological database containing more than 500 verbs obtained through
either elicitation or analysis of oral text recordings. In order to test our un-
derstanding and analysis of Dunan verb morphology, we fully formalized our
description and implemented it as a finite state transducer with the XFsT
software (Beesley & Karttunen 2003). The transducer obtained can be used
for both generation and recognition. As a generator, it generates the com-
plete paradigm of any verb, i.e. the set of all its possible inflectional forms
together with their morphosyntactic labels. When used as a morphological
analyzer, the transducer can output all morphosyntactic possible analyses of
an unlabeled inflected form, i.e. its morphosyntactic features and the identity
and conjugation-class membership of the underlying verbal lexeme. Preliminary

2 E.g. Ashworth 1973 on Shuri Okinawan, Lawrence (1990) on Nakijin Okinawan, or Arimoto
(2001) on Dunan.

3 See Yamada et al. 2013, 2015 for a more detailed grammatical overview. The practical
orthography adopted in this study uses the following conventions: Ch = [Ch]; CcC = [C?];
y=0lir=Ioc= (6] ¢ — [t s — (el h — [¢] | — {igh h — [d]~[m] | —
{uw}; n = homorganic /| __ C, [g] / — # X = any string including zero. Tone categories
are indicated by an accent on the first vowel of a word (* = High tone, ' = Low tone, " =
Falling tone).
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tests run on a small corpus of transcribed texts and elicited data revealed no
error in our analysis.

The following presents an outline of the verb morphology of Dunan, limited
to the basic synthetic forms of regular verbs. Focus is put on the partition
of verbs into classes and its morphomic pattern. Three morphomic factors
are identified as partitioning verbs into conjugation classes: stem alternation,
suffix allomorphy, and metatony. The resulting system of paradigm classes is
found to be opaque and to show little interpredictability between paradigm
cells, i.e. few reliable inferences can be made from one inflected form about
other forms. Morpheme-based approaches are not well-suited for the analysis
of Dunan’s verb morphology, which rather calls for an abstractive Word and
Paradigm approach.

2 Verb morphology in Dunan: Overview

21 Verb template

The full morphological template of Dunan synthetic verb forms is illustrated
in Table 2.2. We will focus in the following on the basic forms of regular verbs
only and on the combination between a root and the first suffix since it is
the main locus of complexity.

TABLE 2.2: Verb template of Dunan

o 1 2 3 4 5
PRESENT INDICATIVE
%] PAST PARTICIPLE
NEGATIVE PAST CIRCUMSTANTIAL
Root CAUSATIVE PASSIVE PERFECT %) CONDITIONAL
%) %) IMPERATIVE
PROHIBITIVE
%} %}
HORTATIVE
MEDIAL
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2.2 Conjugation classes

In Dunan, not all verbs exhibit the same morphological patterning in inflection,
and verbs can thus be partitioned into several conjugation classes. These classes
are not predictable from the phonological properties of verb roots, though there
is indeed a correlation between conjugation classes and the segmental shape of
roots. That correlation has been largely obscured by drastic historical changes,
like the merger of high and mid vowels (*e¢ > i, *o > u), vowel syncope
in several environments, palatalization and subsequent deaffrication of velars
before *i (e.g. *k > ¢t | — i), or the univerbation of stems with a stative
auxiliary. Compare for instance the alternations within the partial paradigms
of the verbs ‘blow’ and ‘fish’ (< *feed’) in Dunan with the relative simplicity
of their Modern Japanese cognates presented in Table 2.3.

TABLE 2.3: Comparison between Dunan and Japanese verbs

‘blow’ ‘fish, ‘feed’
Dunan Japanese Dunan Japanese
PRESENT kkun  fiku ppan kuwdsu
PAST ttitan  fuita ppatan  kuwdshita
IMPERATIVE  kki fiike ppai kuwase
MEDIAL tti Sfiki ppasi  kuwdshi

As will be argued below, the conjugation classes of Dunan are not predictable
from syntactico-semantic properties either. Identifying the class membership
of a verb and its conjugation pattern is thus not straightforward and requires
knowledge of several inflected forms.

The exact number of classes required in order to account for all patterns
depends on the number and the degree of abstractness of the morphophono-
logical rules one is ready to allow. In any case, conjugation classes are the
product of the interaction of three independent factors: stem allomorphy, suffix
allomorphy, and tone alternation (metatony).

3 Verb stems

Whereas canonical inflectional classes are based on different sets of affixes
(Corbett 2009), in Dunan, classes are primarily based on patterns of stem
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alternation rather than suffix allomorphy. Such alternations cannot be reduced
to an epiphenomenon due to phonological readjustment rules, but they must
be specified within the morphology. The exact number and analysis of these
alternations depends on the segmentation procedure adopted, but the following
account tries to maximize consistency and to keep balance between stem
allomorphy and suffix allomorphy.

3.1 Phonology of stem alternations

Any regular verb exhibits up to three segmentally distinct stem forms in
Dunan.* Such stems often exhibit a reduction/augmentation pattern, and it is
generally difficult if not impossible to posit a single underlying base (Table

2.4).

TABLE 2.4: Phonology of stem alternations

‘see’ ‘tear’ ‘raise’ ‘rest  ‘teach’ ‘dry’ ‘become’ ‘make’ ‘slip’
nn-  sag-  kkan-  dug nar- hw- n kkw- ngur-
sat- kkana-  dugw- nara-  hu-  na kku- nguri-
dugu- naras-  hus- nar kkur- ngurir-

For instance, velar-stem verbs like sag- ‘tear’ in Table 2.4 exhibit an alternation
between a velar and a dental consonant: Xk <> X¢, Xg- <> Xt, Xp- <> Xd-
(Table 2.5). This alternation cannot be accounted for by a simple phonological
rule of the type [DORSAL] — [CORONAL]| / __ [CORONAL], where the coronal
context stands for either / or y. Even though a dental stem appears in front
of the medial verb suffix -i, e.g. sat-i, it fails to appear before the imperative
(-{) and conditional (-ya) suffixes, e.g. sag-i, sag-ya (Table 2.5).

4 See section 5 for suprasegmental alternations. Here stems are followed by a raised dot
(-) to indicate they are bound forms requiring a suffix, and not a hyphen (-) in order to
clearly distinguish them from affixes.
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TABLE 2.5: Alternation between velars and dentals in verb stems

k g Y
X = sun ‘pull’ X = sa bloom’ X = ha ‘deal
CONDITIONAL Xkya Xgya Xnya
IMPERATIVE Xki Xgi Xpi
PAST Xtitan Xtitan Xditan
MEDIAL Xti Xti Xdi
PERFECT Xtyan Xtun Xdyan

The alternation between velars and dentals is thus not phonologically moti-
vated and is not triggered by an automatic mechanism ensuring well-formedness
conditions. It is the result of a diachronic phonological change which has been
morphologized, i.e. it results from the palatalization and deaffrication of velars
before * and the following raising of mid vowels (*e > i).

Morphologically conditioned alternations are also found elsewhere (Table
2.6), like for example in sigmatic verbs,®> whose imperative is of the form X
in contrast with their Xs-i medial form. Both the imperative and the medial
are marked by a suffix -, but a different stem is used in each case. Similarly,
for i-rhotic® verbs, the imperative (Xir-{) differs from the medial (X-i), and the
conditional (Xir-ya) from the perfect (X-ya-), but they are differentiated by the
shape of the stem rather than by that of the suffix.

TABLE 2.6: Morphologically conditioned alternations

X = kh ‘'do’ X = ngara ‘wet’

IMPERATIVE Xiri Xi
MEDIAL Xi Xsi
CONDITIONAL Xirya —
PERFECT Xyan Xsyan

5 Those verbs that exhibit a s~ alternation.
6 Those verbs that exhibit a r~@ alternation and have a vowel i before the r.
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3.2 Patterns of stem alternation

As stated above, the number of distinct stem forms per verb does not exceed
three. However, the distribution of stems within paradigms is not uniform for
all verbs (Table 2.7). For instance, in the case of verbs with three stems, the
shortest stem usually appears only in the perfect cell, but not in the case of
sigmatic verbs, where the same stem is shared by the hortative, medial, and
perfect cells. On the other hand, for sigmatic verbs, the shortest stem is used
in the negative cell only, while for most other classes the negative shares the
same stem as the present and imperative forms.

The number of stems needed to account for the whole pattern of stem
alternations across the different classes amounts to seven, i.e. more than twice
the number of distinct stem forms for any verb (Table 2.7). This leads to the
unexpected conclusion that there are almost as many stems as basic forms.

TABLE 2.7: Patterns of stem alternation and their relative type frequency

X=that X=sun X=ng X=hud X=kk X=kh X=h X=dugX=magX=ut X=h

‘stand’ ‘pull’  ‘get wet’ ‘grow’ ‘make’ ‘do’ ‘eat’  ‘rest’  ‘cook’ ‘drop’ ‘dry’
1 NEG X Xk Xar Xur Xur  Xir X X X X Xw
PRES X Xk Xar Xur Xur  Xir X X Xa Xu Xu
conND X Xk Xar Xur Xur  Xir - - - - -
iMp X Xk Xar Xur Xur  Xir Xa Xu Xu
= CIRC X Xk Xar Xur Xur ) Xa Xu Xu
PROH X Xk Xa Xu Xu
IPAST X Xu
HORT X
MED X
7 PERF X

Freq. 10.60% 12.4% 14.44% 1.13% 5.64% 33.62% 2.71% 1.58% 14.67% 2.71% 0.45%

3.3  Status of verb stems

As illustrated above, the pattern of stem alternations of a verb depends on its
conjugation class. Verbs from different classes can thus share one phonolog-
ically similar stem, while having completely different other stems (Table 2.4,
2.7). The distribution of stems within a paradigm is also class-specific. Obvi-
ously, it does not depend on phonological properties, but it is not regulated by
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morphosyntactic features either. Depending on the verb class, stems will par-
tition the paradigm cells in different sets, like {negative, present, prohibitive},
{imperative, circumstantial, past, hortative, medial}, {perfect} for vocalic verbs,”
but {negative}, {present, imperative, circumstantial, prohibitive, past}, {horta-
tive, medial, perfect} for sigmatic verbs. Such partitions are unmotivated since
forms in the same set do not necessarily share common morphosyntactic fea-
tures. It is even true for the imperative and the circumstantial, for which the
same stem is used for all verbs while the two have little in common from a
grammatical point of view.

The distribution of stems is purely morphological, and stems themselves un-
derlie sets of forms that do not realize any coherent set of morphosyntactic fea-
tures. The unavoidable conclusion is that in Dunan, stems are meaningless and
are thus purely morphological objects, i.e. they are morphomic (Aronoff 1994).

4 Suffix allomorphy

41 Overview

Suffix allomorphy is much less developed than stem allomorphy in Dunan verb
morphology. A few cases of truncation of identical vowel sequences (V;-V; —
V;) are found, like in the case of the medial form of i-rhotic verbs, where only
one { surfaces from the concatenation of an i-ending stem with the suffix -,
but these are rather trivial.

Allomorphy is found in the perfect ({ya, a, yu, u}), circumstantial ({uba,
iba, ba}), prohibitive ({unna, nna}), past ({ita, ta}), and present ({u, &})
suffixes. The choice of the allomorph can be shown to be independent of
both phonological and morphosyntactic properties and to depend on purely
morphological features.

42  Conditioning

Like stem alternation, suffix allomorphy is not phonologically conditioned in
Dunan, despite what things look like at first sight. For instance, the choice
between the two allomorphs -uba and -iba of the circumstantial suffix seems
at first sight to be amenable to a phonological treatment, since they are
in complementary distribution. The allomorph -uba is found after consonant-
ending stems only, while -iba appears after vowel-ending stems only. This would
however overlook the important fact that the choice of the stem appearing
before the suffix is idiosyncratic and cannot be accounted for by the phonology.

7 Those verbs that exhibit a vowel ~& alternation.

DOI: 10.1163/9789004342934_004 HAL: hal-01493096


http://dx.doi.org/10.1163/978900434934_004
https://hal.archives-ouvertes.fr/hal-01493096

VERB MORPHOLOGY AND CONJUGATION CLASSES IN DUNAN 39

For u-rhotic verbs, a consonant-ending stem is used (Xur-uba), even though
a vowel stem is available ({Xu-, Xur-,Xw-}), while for u-sigmatic verbs a vowel-
ending stem (Xu-iba) is found, and not one of their consonant-ending stem
({Xu-, Xus-, Xc-}). Moreover, there is yet another allomorph -ba used in combi-
nation with the past suffix (X-ta-ba). The same is true for other cases of suffix
allomorphy, and there is thus an arbitrary co-indexing of stems and suffixes.

The case of the perfect suffix is even more telling, since otherwise homopho-
nous verbs take different suffix allomorphs. For example, verbs such as nirun ‘boil’
and nirun ‘get boiled; or sagun ‘tear’ and sagun ‘bloom; have identical paradigms
except for their perfect form, respectively nyan vs. nyun, and satyan vs. satun.

Suffix allomorphy does not depend on syntactico-semantic properties either.
For the perfect suffix, the correlation with transitivity or agentivity observed
is at best a tendency and has many counterexamples (1).

(1) ‘align’ narabirun <> narabyan * ‘enter frirun <> irun
. ‘forget’  bacirun < bacun ‘receive’  ugirun < ugyan
‘fall utirun <> utun ‘overflow’ andirun <> andyan
. ‘copulate’ ccungun <> ccungyan ‘enter’ irirun <> irun

‘get dry’ ccirun <> ccun

® a0 TP

+
+
+
# ‘get boiled’ nirun <> nyun

4.3  Status of suffix allomorphy

Suffix allomorphy is rather limited in Dunan, and it is thus usually not a
good predictor of class membership. The choice of an allomorph is not always
predictable from the shape of the stem, and which stem is used with which
suffix is anyway idiosyncratic and depends on the conjugation class of a verb.
Here again, the analysis needs to recourse to arbitrary co-indexing of stems
and suffixes, and since the choice of suffix does not depend on phonological
or syntactico-semantic features, it is morphomic.

5 Metatony

51  Overview of the tone system

Dunan has a lexical tone system where melodies apply to whole word forms,
including any following clitic. Dunan has a three-way opposition between a
High (H), Low (L), and Falling (F) word tone.®

8 Phonetically, High tone words have a high pitch throughout except for the first syllable
of polysyllabic words. Falling tone words are similar to High tone ones, except that they
have a falling pitch on the last syllable if it is heavy and they can trigger downstep on a
following word. Low tone words have a low pitch throughout.
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52  Analysis of metatony

Though tones in Dunan are lexically determined, some verbs exhibit tonal
alternations within their paradigm (Uwano 2011). Six patterns of paradigmatic
metatony can be distinguished, but these can be reduced to four: a single
non-alternating class ({H, L, F}), and three L <> F alternating classes (Table
2.8).

TABLE 2.8: Patterns of metatony and their type frequency

I 11 III v v VI
hiin nagarirun ~ ndan nnun  wmun an
‘eat’ ‘flow’ ‘get out’ ‘watch’ ‘think’  ‘be’

IMP

PROH
HORT
CIRC
PRES
PAST
NEG

PERF F

MED F

Freq. 44.09%  14.98% 27.09% 13.25% 0.29% 0.29%

Since tones are melodies which apply to whole word forms, they cannot
be segmented into a stem part and an affixal part. Moreover, metatonic forms
do not always share a common segmental stem form (Table 2.8, 2.9), like the
negative (e.g. ém-anun F) vs. past (e.g. tmu-tan F) vs. perfect (e.g. tmw-an F).

Putting the burden of metatony on stems would only lead to increase the
number of stems: a new ‘hortative’ stem would be required, and as a result, only
a few forms would share a common stem. Table 2.10 illustrates the increase in
the number of stems resulting from attributing metatony to stems. For example,
ascribing the L <> F alternation to stems leads to double the number of stems
posited for a verb like ‘tear, whose original stem set {sag-, sat-} would become
{sag-, sag-, sat., sdt}.
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TABLE 2.9: Superposition of stem alternation patterns and metatony

X=that X=sun X=ng X=hud X=kk X=kh X=h X=dug X=mag X=ut X=h
‘stand’ ‘pull  ‘get wet’ ‘grow’ ‘make’ ‘do’ ‘eat’ ‘rest’  ‘cook’ ‘drop’ ‘dry’

TABLE 2.10: Metatony and stems

)

‘see’ ‘tear’ ‘raise’  ‘rest’ ‘teach’ ‘dry’ ‘become’ ‘make’ ‘slip’

nn- L sag- L kkan- L dug-L nar-F hw L n F kkw- F ngur- F
nn- F sag- F kkan- F dug- ¥ nara-L hu- L na L kku- L nguri- L
sat- L kkana- L dugu- L naras- L hus- L na- F  kku- F nguri- F
sat- ¥ kkana- ¥ dugu- ¥ naras- ¥ hus- F nar- L kkur- L ngurir- L
dugw- F nar- ¥ kkur- F ngurir- F

+1 +2 +2 +2 +1 +1 +2 +2 +2

5.3  Status of metatony
Like in the case of segmental allomorphy, metatonic forms do not share a

common set of syntactic or semantic features. There is indeed no synchronic
motivation behind the fact that the perfect and medial forms always undergo
metatony in verbs exhibiting alternation, and the generalization that if a
verb’s past form undergoes metatony then its negative form does too has
no motivation (Table 2.8). Metatony cannot therefore be considered to be
the exponent of any morphosyntactic feature but has to be analyzed as a

morphomic phenomenon.
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6 Opacity

6.1  Conjugation classes

Some conjugation classes in Dunan are barely distinguished from others but
differ by a single form only. That form is however not the same one across
all classes. This is the case of the negative form, which differs between verbs
with otherwise identical paradigms (Table 2.11). For some other classes, it is
the perfect that is the only different form (Table 2.12), but the perfect is itself
ambiguous regarding class membership, and some verbs crucially lack a perfect
form. This makes Dunan’s system of conjugation classes an opaque and diffuse
system in the sense of Stump & Finkel (2013).

TABLE 2.11: Opacity in negative forms

‘drop’ ‘push down’
PRESENT utun ~ thun
IMPERATIVE utui = thui
CIRCUMSTANTIAL utuiba =~ thuiba
PROHIBITIVE utunna = thunna
PAST ututan = thutan
MEDIAL utusi =~ thusi
PERFECT utusyan = thusyan
NEGATIVE utanun  * thwanun

TABLE 2.12: Opacity in perfect forms

‘boil’ (v.t.) ‘boil’ (vi.) ‘tear’ ‘bloom’
CONDITIONAL nirya = nirya sagya = sagya
NEGATIVE niranun = niranun saganun =  saganun
PRESENT nirun = nirun sagun = sagun
CIRCUMSTANTIAL  niruba = niruba saguba = saguba
PAST nitan = nitan satitan = satitan
MEDIAL nii = ni sati = sati
PERFECT nyan = nyun satyan = satun
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6.2  Individual forms

Diagnostic forms determining conjugation class membership are themselves
ambiguous when taken in isolation (Figure 2.1). The consequence is that no
single form can serve as an optimal principal part, and inferring a full paradigm
requires the knowledge of several forms. Due to this opacity, no form can
consistently predict another one across all conjugation classes (Table 2.13).°
The process of inferring one form from another is thus always confronted
with multiple possibilities, 3.5 on the average, but figures can vary greatly.
Inferring the perfect from the present is the less reliable (8.04 possibilities),
but ambiguity exists even in the best cases, e.g. inferring the present from the
circumstantial, 1.13 possibilities on the average.

6.3  No Blur Principle

The case of the perfect in Dunan is problematic for the No Blur Principle,
which states that “within any set of inflectional affixal realizations for the
same paradigmatic cell, no more than one can fail to identify inflection class
unambiguously” (Carstairs-McCarthy 1994: 742). Figure 2.2 illustrates that in
some cases, all but one of the different possible realizations of the perfect
suffix fail to unambiguously predict the present form, and thus the conjugation
class of a verb.

NEGATIVE MEDIAL PERFECT NEGATIVE
Xti (L)
Xti (F) Xtiranun (L)
Xgai (L) Xtiranun (F)
Xgai (F) Xtanun (L)

Xganun (L) );ZZE EI}:; Xtun (F) );ZZZZ ((1;4))
Xgasi (L) Xkanun (F)
Xgasi (F) Xganun (L)
Xgusi (L) Xganun (F)
Xgusi (F)

FIGURE 2.1: Ambiguity of diagnostic forms

9 Calculations were done on a set of artificial verbs illustrating all possible combinations of
stem alternations, suffix allomorphy and metatony. Table 2.13 thus represents the maximum
opacity of the system, without taking into account neither systematic gaps nor frequencies.
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TABLE 2.13: Interpredictability of paradigm cells (e.g. for a given negative form, there are on the
average 7.56 different possible corresponding perfect forms)

Predicted (mean number of forms)

Predictor CIRC HORT IMP MED NEG PERF PRES PROH PST Mean

CIRC 133 120 240 216 360 113 113 180 184
HORT 313 313 180 [600° 552 273 247 348 353
IMP 173 187 336 204 456 113 167 312 244
MED 501 | 160 | 5.01 533 3.07 437 395 3.09 393
NEG 401 6537 4.01 [[653 el 271 373 401 489
PERF 480 256 480 160 501 480 448 299 388

PROH 2.67 247 293 444 4.20 1.73 348 3.59
PAST 280 184 320 245 427 427 3.04 240 3.03
Mean 338 274 339 366 4.06 543 271 2.69 3.39 3.50

PRES 287 373 2.87 [J62N 348 - 173 | 516 433

PERFECT ——> PRESENT

Xtun
Xkun Xt-an Xtun
Xgun Xtarun

Xtirun

Xt-ya-n

Xkun
Xgun

Xt-u-n Xt-yu-n Xtirun

Xtirun
Xturun

FIGURE 2.2: No Blur Principle

6.4  Systematic homophony
Some conjugation classes exhibit syncretism between some of their paradigm
cells. This is for example the case for the simple past and perfect past, which
are both realized as Xatan for some classes, and also of the medial and
imperative forms, both Xi for some verbs.

Etymologically related transitivity pairs also exhibit reciprocal homophony
between different cells of their paradigms, like in the case of utun, which can
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realize either the perfect of ‘fall’ (v.i) or the present of ‘drop’ (v.t.). Some perfect
forms are ambiguously marked with a suffix -u, which with a different stem is
an exponent of the present, like with ‘bloom; present sag-un vs. perfect sat-un.

Such phenomena show that simply listing the presence of a stem or a word
form for a verb is insufficient to identify that verb’s conjugation class and infer
its paradigm. The key information is to know what paradigm cell such a form
realizes.

7 Which model?

7.1  Morpheme-based morphophonology

The data presented and analyzed above clearly shows that a morpheme-based
morphophonological approach is not apt for describing the verb morphology of
Dunan. Such an approach would only lead to posit rules or constraints that are
unnatural and lack any generality because of their lexically or morphologically
restricted character. Such unmotivated rules would be no more than diachronic
changes disguised as synchronic rules.

Such an approach also fails on holistic Gestalt patterns, like ‘tear’ medial
sati, imperative sagi, perfect satyan: -i cannot be an exponent of the medial
category since it also marks the imperative, but the velar <> dental alternation
cannot be an exponent of the medial either since it also characterizes the
hortative, past, and perfect. It is the combination of the two, a specific stem
with a specific suffix, that is meaningful.

A morpheme-based approach also generally fails to account for suppletive
patterns. No phonological rule can relate ‘be’ an to its negative form minun. A
unified treatment of the morphology, equally able to account for both regular
and irregular forms, should be preferred.

7.2 Root/stem and paradigm

Several different alternative approaches to classical morpheme-based morphol-
ogy have been proposed. For example the framework of stem spaces by Mon-
termini & Bonami (2013) assumes that each lexeme comes equipped with a
(possibly redundant) collection of stems indexed to paradigm cells. On the other
hand, for Stump & Finkel (2013), word formation results from the addition of
stem realization rules with exponence rules.

However, in the case of Dunan, the ten basic forms require at least eight
different stems, and ten stems are needed in order to account for irregular
verbs, so that the stem space is more or less equivalent with the basic paradigm.
The stem realization rules would also be rather numerous. Plainly listing all
the basic forms cannot thus be said to be less economical.
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7.3  Word and Paradigm

An abstractive and associative model (Robins 1959, Matthews 1991, Blevins 2006)
is particularly attractive in the case of Dunan. It assumes that forms do not
exist in isolation but only as part of a structured system of interdependencies
and implicational relations. It follows that roots, stems, and affixes are only
post hoc abstractions over existing full forms, though they can have a utility
as analytical or pedagogical devices. Such a model is thus based on exemplars
and principal parts, and it relies on paradigmatic oppositions rather than
syntagmatic relations.

In Dunan, there are usually fewer principal parts than stems for a given verb,
especially if principal parts are conceived as dynamic sets (Stump & Finkel
2013), i.e as possibly differing according to the conjugation class. With principal
parts, there is no more need to re-encode the information as combination rules
and class diacritics, and we can capture implicative generalizations, either uni-
or bidirectional ones, based on actual forms rather than stems:

(2) a. perfect Xyun = circumstantial Xiruba
b. medial Xui <= perfect Xwan

8 Conclusions

In the verb morphology of Dunan, neither stem alternations, suffix allomor-
phy, nor metatony can be viewed as clear exponents of syntactic or semantic
features. They are thus better analyzed as being morphomic, i.e. purely mor-
phological. Their cross-interactions define several different conjugation classes,
which are also morphomic categories. Nevertheless, some secondary cues exist
that reinforce the associative network of paradigmatic forms, like the limited
correlation with phonotactics and semantics.

Stems and suffixes are not reliable indicators of class membership when
taken isolatedly since they require “assembly instructions” (Blevins 2006): in
order to know the shape of suffix, one needs to know the shape of the stem,
but to know the shape of the stem, one needs to know the conjugation class,
and to know the conjugation class, one needs to know the stems and suffixes
of a verb. In some cases, like the perfect form, the choice of stem and suffix
are even independent.

Dunan’s verb morphology is characterized by the abundance of such holis-
tic patterns and by the rather high opacity of its system. The most realistic
hypothesis is that speakers memorize whole inflected forms (minimally, prin-
cipal parts) as part of a network of interdependencies with an implicational
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structure. Unfortunately psycholinguistic tests are hardly feasible in the case

of Dunan, a highly endangered language still spoken by elderly persons only.

A more computational approach, based on entropy and complexity measures
(Ackerman et al. 2009, Finkel & Stump 2009, Sagot & Walther 2011, Blevins
2013) is a more realistic goal for future research.

Appendix: Exemplary paradigms

X =ndam X=thabu X=ba X = kk X=pp X=nn X=n X=th

‘mince’  ‘fold’ ‘spring’  ‘use’ ‘eat’ kill’ ‘fix’ ‘drop’
NEG Xanun Xganun Xganun Xanun Xanun Xanun Xanun Xwanun
PRES Xun Xgun Xgun Xun Xun Xan Xun Xun
COND Xya Xgya Xgya - - - - -
IMP  Xi Xgi Xgi Xai Xui Xai Xui Xui
CIRC Xuba Xguba  Xguba  Xaiba Xuiba Xaiba Xuiba Xuiba
PROH Xunna Xgunna Xgunna Xunna Xunna Xanna Xunna Xunna
PAST Xitan Xtitan Xtitan Xatan Xutan Xatan Xutan Xutan
HORT Xindangi Xtindangi Xtindangi Xaindangi Xuindangi Xasindangi Xusindangi Xusindangi
MED Xi Xti Xti Xai Xui Xasi Xusi Xusi
PERF Xyan Xtyan Xtun Xan Xwan Xasyan Xusyan Xusyan

X=s X=nt X =hud X=cc X=h X=nn
‘cut’ sit’ ‘grow’ ‘rub’ ‘g0’ ‘die’

NEG Xaranun Xuranun Xuranun Xiranun ~ Xiranun  Xiranun

PRES Xarun Xurun Xurun Xirun Xirun Xirun

COND  Xarya Xurya Xurya Xirya Xirya Xirya

IMP Xari Xuri Xuri Xiri Xiri Xiri

CIRC  Xaruba Xuruba Xuruba Xiruba Xiruba Xiruba

PROH  Xanna Xunna Xunna Xinna Xinna Xinna

PAST Xatan Xutan Xutan Xitan Xitan Xitan

HORT Xaindangi Xuindangi Xuindangi Xindangi Xindangi Xindangi

MED Xai Xui Xui Xi Xi Xi

PERF  Xan Xwan Xun Xyan Xyun Xun
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