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This paper argues for an item-and-arrangement approach by demonstrating that the diminutive
form in Huozhou Chinese results from the affixation of a floating mora. Diminutives in Huozhou
Chinese are formed by deleting the final non-vocalic segment of a syllable, along with some
subsegmental changes (e.g, [p"an®] ‘plate’, [p"a:*] ‘plate.nim’). This paper provides a detailed
description of these patterns and proposes that the underlying representation of the diminutive
morpheme is a floating mora, with subtraction serving as a repair strategy for this floating mora
affix. This paper makes two main contributions. First, it introduces new data on subtractive
morphology. Second, it provides a formal analysis and further supports this proposal from a
typological perspective, thereby supporting the item-and-arrangement approach to morphology.
Overall, by combining a case study of Huozhou Chinese with a typological discussion, this
analysis shows that nonconcatenative morphology can be interpreted as additive, leading to a
more economical grammar and more restrictive predictions.
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1 Introduction

Most morphological constructions in languages are formed through the sequential concatenation
of phonological material paired with meaning, such as the English plural [dog-z]. However, other
types of morphological construction are achieved by phonological processes such as copying,
deleting, or feature changing. In Tohono O’odham, for instance, perfective verbs are formed
by deleting the final segment of their imperfective counterparts (e.g., [hi:nk] ‘bark.1pFv’ and
[hi:n] ‘bark.PFV’) (Anderson 1992; cf. Stonham 1994). Morphological constructions that exhibit
rule-like operations are called nonconcatenative morphology, and common examples include

reduplication, subtractive morphology, morphological lengthening, and morphological mutation.

These two types of morphology, concatenative and nonconcatenative, are crucial to a debate
on two approaches to morphology: item-and-arrangement and item-and-process (Hockett 1954).
The item-and-arrangement approach involves identifying morphemes (items) as fundamental
units and understanding how these morphemes are combined (arranged) to form words. Since
most morphological constructions are concatenative, they can easily be treated by item-and-
arrangement models, where the phonological form of each morpheme is arranged in an additive
fashion (e.g., Selkirk 1982; Lieber 1992; Halle & Marantz 1993, a.o.). However, nonconcatenative
morphology, such as the Tohono O’odham example, challenges this approach. In contrast, the
item-and-process approach assumes that complex words are formed through operations on
simpler ones. Rule-like nonconcatenative morphology has been interpreted as evidence for
item-and-process models (e.g., Anderson 1992; Kurisu 2020). In general, item-and-arrangement
models are argued to be more restrictive, while item-and-process models can better account for
nonconcatenative morphology (Anderson 1992: 63ff).

Extensiveresearch over the past decades hassuggested that many instances of nonconcatenative
morphology can be reanalyzed as the concatenation of phonological material, especially with the
development of Autosegmental Phonology (Goldsmith 1976), Moraic Theory (Hyman 1984; 1985;
Hayes 1989), and Prosodic Morphology (McCarthy & Prince 1986/1996). A recently thriving
theory of morphology and phonology, Generalized Nonlinear Affixation (GNA, Bermudez-Otero
2012), seeks to reanalyze all types of nonconcatenative morphology as the affixation of nonlinear
phonological elements, such as floating features, tones, and prosodic nodes (mora, syllable, foot,
etc.). Some phenomena that have been reanalyzed as concatenation and considered as arguments
for GNA include morphological lengthening/gemination (e.g., Davis and Ueda 2002; 2006),
reduplication (e.g., Saba Kirchner 2010; 2013; Bye and Svenonius 2012; Zimmermann 2013),
and morphological mutation (e.g., Akinlabi 1996; Wolf 2007; Paschen 2018).

Subtractive morphology, however, poses a significant challenge to the item-and-arrangement
approach, as it involves the shortening of a morphological base. Although subtraction appears
opposite to additive morphology in nature, some recent studies advocate for an item-and-

arrangement analysis of subtractive morphology (e.g., Trommer 2011; Bye & Svenonius 2012;



Trommer and Zimmermann 2014; Zimmermann 2017; Kohnlein 2018). In these studies,
subtractive morphology has been argued to result from the affixation of an underspecified root
node (Bye & Svenonius 2012), a floating mora (e.g., Trommer and Zimmermann 2014), or a foot
template (Kohnlein 2018). All of these analyses are considered arguments in favor of GNA, an

item-and-arrangement model.

This paper aims to investigate the subtractive patterns of diminutive formation in Huozhou
Chinese, emphasizing its phonological aspects, which provide further evidence for an item-and-
arrangement approach, particularly GNA. In Huozhou Chinese, diminutives can be formed by
subtraction, exemplified as follows (the superscript digits indicate tones, where “1” indicates the

lowest pitch while “5” indicates the highest).

@D) Diminutive subtraction in Huozhou Chinese

Non-diminutive  Diminutive Gloss

a. [saj!!] [sa:®3] ‘sieve.DIM’
b. [paw®3] [no:>%] ‘quilted coat.DIM’
[p"an*] [pha:*] ‘plate.DIM’

As shown in (1), the diminutives in Huozhou Chinese can be formed by deleting the last non-
vocalic segment, along with featural changes. In this paper, drawing upon Lin’s (1993) approach
to similar morphophonological patterns in Chinese dialects (see §4 for details), I propose that
the phonological form of the Huozhou diminutive morpheme is a floating mora. A mora (p) is
a prosodic unit that represents weight or duration, and it helps organize segments into larger
prosodic structures, such as syllables and feet. A floating mora is a mora that has no associated
segments and has not been integrated into a prosodic structure. In this way, the phonological
form of a diminutive noun can be viewed as the concatenation of a root and a floating mora
affix (e.g., /sa%* + p/), while the subtracted forms in (1) result from the repair of the floating
mora affix by the phonological grammar. Further, additional arguments for floating mora
affixation come from a typological perspective. In nearby related dialects, diminutives can
be formed by lengthening, segment epenthesis, or merger, all of which can be analyzed as
the result of floating mora affixation. In a broad sense, this proposal is in line with Trommer
(2011), Trommer & Zimmermann (2014), Zimmermann (2017), and Kohnlein (2018), where
subtractive morphology is analyzed as prosodic node affixation (of a mora in particular) and

nonconcatenative morphology is viewed as an epiphenomenon of phonology.

The goals of this paper are twofold. First, Huozhou Chinese remains under-studied in
generative linguistics, though the special characteristics of diminutive formation have long
been noted in descriptive works (Satoh & Feng 1989; X. Tian 1992; Hou & Wen 1993; Shen
et al. 2010; Feng & Zhao 2014). To address this, this paper aims to conduct a thorough formal



phonological analysis of the observed patterns within the framework of Optimality Theory
(Prince & Smolensky 1993/2004), based on the author’s fieldwork data. Second, the analysis
shows that Huozhou diminutive subtraction can be analyzed as floating mora affixation, which
provides arguments for the item-and-arrangement approach, particularly the GNA model, and
leads to twofold parsimony. On the one hand, the moraic analysis of Huozhou Chinese is more
restrictive and parsimonious compared to other theories in OT that are akin to the item-and-
process approach (e.g., Alderete 2001; Kurisu 2001). On the other hand, this paper discusses
similar patterns in nearby dialects (lengthening, epenthesis, and merger) and demonstrates that
they can be analyzed as different surface realizations of floating mora affixation. This provides
additional arguments for GNA from a typological perspective since dialects of the same language

demonstrate both additive and subtractive effects of floating mora affixation.

The rest of the paper is organized as follows. §2 presents the data; 83 lays out the theoretical
proposal and provides a formal analysis of the observed patterns; §4 examines the diminutive
forms in nearby dialects; 85 compares the current proposal with other item-and-process
alternatives in OT, and 86 concludes the paper. In the following discussion, “mora affixation”

refers specifically to the affixation of a floating mora.

2 Diminutive formation in Huozhou Chinese
2.1 Huozhou Chinese and its phonology

Houzhou is located in the Fenhe River valley, southern Shanxi Province. Huozhou Chinese is
classified as a variety of Zhongyuan Mandarin (Shen 2008), and there are four sub-varieties:
West Huozhou, East Huozhou, North Huozhou, and Wangzhuang (Feng & Zhao 2014: 10).

Huozhou Chinese shares the same syllable structure as Standard Chinese. The maximal
syllable template is CGVX, in which G represents a pre-nuclear glide ([j1, [w], or [y]), and X can
be either a post-nuclear glide ([j] or [w]) or a velar nasal ([n]). Although there have been various
proposals regarding the internal structure of Chinese syllables (e.g., Cheng 1966; Lin 1989; Bao
1990; 1996; Duanmu 1990; 2007; van de Weijer & Zhang 2008), it is the moraic representation
of Chinese syllables that is relevant to the discussion in this paper, as illustrated in (2) (after
Zhang 2023a: 4).

(2) Moraic representations of Huozhou Chinese syllables (tones are omitted)
a. O b. O c. Y d. o
L 1 1 1
V: V X C VX C G VX



In Standard Chinese, syllables that carry a full lexical tone are treated as bimoraic (Duanmu
1990; 1993; 1994; 2007; Wu and Kenstowicz 2015). I assume that Huozhou Chinese shares the
same property. Therefore, the nuclear vowel in an open syllable is represented as bimoraic on
the surface to bear the lexical tone, as in (2a). Meanwhile, only elements in the rime domain (V

or VX) can be moraic; namely, moraicity does not extend to the prenuclear glide (2b-d).

Since only syllables that end with [g], [j], or [w] are closely related to the observed patterns,
the possible (G)VX combinations in Huozhou are listed in (3), with their corresponding underlying

forms in parentheses.

3) (G)VX combinations of Huozhou Chinese

a. g-ending b. j-ending c. w-ending

an jag (/ian/) | wany yay aj jaj waj aw jaw

(7an/) (/uag/) | (/yan/) |(/ai/) | (/iai/) | (/uai/) | (Vau/) | (/iau/)

3y (/ay/) | ip ug (/uy/) |yn ej wej ow jow
(/in/) (/yn/) | (/31/) (/usi/) | (Vau/) | (Visw/)

Regarding the underlying representations, both onglides and offglides are derived from their
corresponding vowels (/i/ — [jl, /y/ — [ul, and /u/ — [w]). The low vowel /a/ can be either
front [a] or back [a], depending on the influence of the postvocalic element, as in [jag] (*[jag])
and [waj] (*[waqj]). Similarly, /o/ surfaces as [o], [e], and [s] when followed by [w], [j], and
[pl, respectively, which is a common phenomenon in Chinese syllables (Duanmu 2007; Lin 2015,
among others).! The feature specifications of major surface vowels are given in (4) to facilitate

the discussion.

(@) Feature specifications of major surface vowels

i y u e 9 o0 a a

[high] + + + - - - - -

[low] - - - - - - + 4+
[back] - - + - + + - +
[round] - + + - - 4+ - -

Finally, there are five lexical tones in Huozhou Chinese: low-level, rising, mid-level, falling, and
high-level. In this paper, I transcribe the tones with Chao’s (1968) digit system as “11”, “35”,
“33”, “53”, and “55”, where “1” represents the lowest pitch while “5” represents the highest.

! The prenuclear glide can also affect the quality of the nuclear vowel. In (C)GV: syllables, /a/ and /o/ match the
backness of G, as seen in [xwa] and [¢ja]. However, in GVX combinations, the postvocalic element takes precedence
in local assimilation.



2.2 Diminutive formation in West Huozhou

Diminutives in Huozhou Chinese can be formed either through subtraction or reduplication.
Subtraction in Huozhou is usually referred to as “rime change” in the literature, while
reduplication is a common method for forming diminutives in Chinese dialects. Speakers also
express smallness or cuteness in alternative ways, such as by adding the morpheme xiao [¢jaw®?]
‘small’ directly before a noun. The data presented in this paper are primarily from the author’s
consultation with three native speakers (one male and two females, aged between 50 and 65)
from the town of Bailong, a representative area of West Huozhou. Additional information can be

found in the Appendix. This paper focuses on the subtracted forms.

The pattern of subtraction can be generalized as segment deletion with feature movement.
Only syllables that end with [j], [w], or [g] can undergo subtraction, specifically those with the
combinations listed in (3).2 These observations align with descriptions in previous literature,
despite some notational and sub-dialectal variations, as well as some minor divergences, which

will be discussed shortly.

The examples of diminutive subtraction are given in (5)—(7), and additional examples are
provided in the Appendix. As mentioned earlier, the subtracted forms are represented with a length
mark to indicate bimoraicity, since they still carry a full tone. This is a phonological assumption
based on previous studies of Chinese languages (§2.1), and a comprehensive phonetic study is
beyond the scope of this paper. In addition, most Chinese morphemes are monosyllabic, and
some morphemes can stand alone as words (see Packard 2015 for relevant discussions on free and
bound roots in Chinese). Thus, in the following examples, the subtracted form of certain nouns can
be used independently (e.g., 5b), while for others, the subtracted form is more commonly seen in
compounds (often disyllabic) that end with those nouns (e.g., 5a). The gloss of each compound is
provided in a separate column when needed, along with the literal gloss in parentheses. Note that
underlying /a/ surfaces as [a] when followed by [1] in a closed syllable or preceded by [w] in an

open syllable, while it surfaces as [a] elsewhere; some tonal changes will also be discussed shortly.

)] Diminutive subtraction in Huozhou: n-ending nouns
Noun Gloss Subtracted Gloss of Compound
a. [kap] ‘pole’ [lap®.ka:>°] ‘railing’ (railing-pole)
b. [p%an%]  ‘braid’ [p"ja:*®]
c. [kwap®*] ‘house’ [fan®s.kwa:>%] ‘restaurant’ (meal-house)
d. [t¢"yan''] ‘circle’ [yan'.te"ya:®] ‘circle’ (round-circle)
e. [yanp®’] ‘courtyard’ [ga:®3]
f.  [zon*°] ‘kernel (nut)” [zu:*%]
g. [kup®] ‘stick’ [kwaj®s.ku:®?] ‘crutch’ (crutch-stick)
h. [tehyn3] ‘skirt’ [wej®.tghy:%] ‘apron’ (enclose-skirt)

2 Similar to Standard Chinese, morphemes in Huozhou are typically monosyllabic.



(6) Diminutive formation in Huozhou: j-ending nouns

Noun Gloss Subtracted  Gloss of Compound
a. [sajt] ‘sieve’ [sa:33]
b. [taj*°] ‘sack’ [pu®.tha:®*]  ‘cloth sack’ (cloth-sack)
[pej®®] ‘generation’  [i%®.pu:>®] ‘the same generation’
(one-generation)
d. [k"wej'"'] ‘container’ [khu:']
e. [ts"wej*®] ‘hammer’ [ts"u:®]
) Diminutive formation in Huozhou: w-ending nouns
Noun Gloss Subtracted Gloss of Compound
a. [paw®®] ‘quilted coat’ [no:>]
b. [tsaw®]  ‘grass’ [tso:*%]
c. [teghjaw®] ‘stick’ [t¢"yo:s]
d. [te"jaw®] ‘sedan’ [te"yo:**]
e. [trow®]  ‘bean’ [thu:53]
f. [thow®]  ‘head’ [tson.thu:**]  ‘pillow’ (rest-head)
g. [low*] ‘basket’ [Tu:>%]

In the examples above, the diminutive of a noun can be formed by deleting the last non-vocalic
segment (post-nuclear glide or nasal), accompanied by featural changes of the nuclear vowel
in some cases. This pattern is evident for nouns ending in [g] and [j] in (5) and (6).®> When a
noun ends with a labiovelar glide [w], the subtracted forms remain regular, involving segment

deletion along with some featural changes, as shown in (7).

Regarding the featural changes, one highlighted pattern is mid-vowel raising; specifically,
mid-vowels are always raised to [u] or [y], as in (5f), (6¢c—¢€), and (7e-g). Additionally, although
high vowels retain their height after subtraction, the low vowel [a] (/a/) can be raised to the mid
[o] when it is followed by [w] in the same syllable, as in (7a—d). This differs from the examples
in (5) and (6), where the low vowel remains low in the diminutive form (e.g., [saj!'] — [sa:'!],
[pha1335] . [phazss]).

Most subtracted forms still carry the same lexical tone as their non-diminutive counterparts
and can be used independently. Therefore, the subtracted forms are viewed as bimoraic syllables
on the surface, following the discussion in §2.1. However, in some cases, the tone of the subtracted

form becomes a falling tone, as in (6a), (7b), and (7g). This tonal change was also reported in

3 There is a difference between the author’s findings and the documentation in Feng & Zhao (2014). While [-ap] is
sometimes changed to [-w] in Feng & Zhao (2014: 29), the speakers in this study produced [-u] instead.



previous literature (e.g., Feng & Zhao 2014), but it does not seem to be systematic and requires
further investigation. Further, the tones in compounds are subject to tone sandhi rules, as seen
in (5a), (5d), and others.

As mentioned earlier, another way to form a diminutive in Huozhou Chinese is through
reduplication, and in most cases, there are no significant semantic differences between the
reduplicated forms and those formed through subtraction. Besides Huozhou Chinese, reduplication
is a common way to express smallness or cuteness in many Chinese dialects, particularly those
spoken in Shanxi Province (Shen 2003). Even verbal reduplication in Standard Chinese and many
dialects serves a diminutive function, expressing actions of short duration or politeness (Li &
Thompson 1981; Audring et al. 2021). Although the issue of reduplication will not be the focus
of this paper, some examples are given in (8) for illustrative purposes.* The reduplicant is always

underlined. Relevant discussion can be found in §3.4.

(8) Diminutive reduplication in Huozhou

Noun Gloss Reduplicated
a. [pYaps] ‘braid’ [pYans.pija'']  p-ending
b. [zzn*] ‘kernel (nut)’ [zan%*.zu*]
c. [teghyp®]  ‘skirt’ [tehyn®.tehy55]
d. [taj®®] ‘sack’ [taj*®.ta*] j-ending
e. [pej't] ‘cup, mug’ [pejl.pu®]
f. [k"wej''] ‘container’ [k"wej't. k']
g. [tehjaw®] ‘stick’ [te"yo:*5.te"yo®®] w-ending
h. [low?33] ‘basket’ [u:3.1u®3]

i. [ljow®] ‘glass ball’ [ly:%°.1y%°]

Diminutive reduplication in Huozhou is partial reduplication (8a—f), except for nouns ending in
[w] (8g-i). Additionally, since diminutive subtraction only occurs for nouns that end in [g], [j],
or [w], diminutive forms for nouns without endings can be expressed through full reduplication,
as shown in (9). As a side note, the symbols [1] and [\] are not standard IPA symbols, but they
are commonly used to represent “apical vowels” in various Chinese languages and dialects (see

Lee & Zee 2017 for additional information).

4 Following previous research (e.g., Duanmu 1993; 1999; 2007), the reduplicant in nominal reduplication is treated as
a monomoraic and neutral-toned weak syllable.



9 Diminutive formation of open-syllable nouns

Diminutive
Noun Gloss Reduplicated  Subtracted
a.  [ts):tt] ‘tree branch’  [ts):!1.15)%] -
b. [tsha:''] ‘pocket’ [tsPa:!l.tsPa3?] -
c.  [p¥:®] ‘moth’ [p¥:35.0¥>°] -
d. [tgja:'] ‘home’ [tgja:il.tgja®®] -
e. [xwa:'] ‘flower’ [xwa:'t.xwa®?] -

Summing up, Huozhou Chinese uses subtraction to form diminutives, which is unique among
Chinese dialects. Subtraction in Huozhou Chinese is a regular process where closed syllables are
changed into open ones, as summarized in (10). The patterns in parentheses have been reported
in other works but are less common in the author’s fieldwork. The alternation between [a] and

[a] is due to local assimilation.

(10) Patterns of diminutive subtraction

Ending | Low Vowel Mid/High Vowel

[-n] [ap] — [a:] | [wap] — [wa:] [en] — [w] | [ug] — [u:]
[ian] — [ja:] | [yan] — [ya:] lig] — [i:] | [yn]l — [y:]

[-j] [aj] — [a:] [waj] — [wa:] [ej] = [w] | [wej] — [u]

[-w] [aw] — [o:] | [jaw] — [yo:] [ow] — [uw] | ([jow] — [y:])

Overall, the patterns of diminutive formation can be categorized into changes at the prosodic
level and changes at the segmental level. At the prosodic level, if a noun ends with [n], [j1, or [w]
(except for [-jaj]),® the last non-vocalic element can be deleted to form a diminutive, as in (5),
(6), and (7). At the segmental level, regular phonological processes accompany deletion, and two
notable characteristics are observed. First, stepwise raising occurs in the diminutive form when
the nuclear vowel is followed by [w] in a noun. The vowel is raised from low to mid ([a] — [o])
or from mid to high ([o] —[u] or [y]). Second, although vowel quality alternations also occur in
j-ending and n-ending nouns, only mid vowels are raised in the diminutive form (e.g., [3] — [u])
while the low vowel remains low. Both segment deletion and featural changes warrant analyses,
and the underlying representations and grammar that lead to this unique phenomenon are the
main puzzles. These will be addressed in the following sections.

° The syllables with [-jaj] are very rare among Chinese dialects in general.
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2.3 Additional issues with the patterns

Before concluding the data description, several additional issues are addressed to provide a
thorough understanding of the dataset.

The patterns described above generally align with the descriptions of Huozhou Chinese in
previous literature. However, it is noteworthy that some discrepancies exist between the data
presented in this paper and those described in earlier works, likely due to idiosyncratic variations.
In previous studies, the featural changes of [ow] (/su/) and [jow] (/iau/) after subtraction have
been described in various ways, such as [w] and [iw] (Feng & Zhao 2014), [w]/[#] and [y]
(X.Tian 1992), and [u] and [y] (J.Tian 2009). The data presented in this paper are consistent with
the descriptions in J. Tian (2009). Nevertheless, despite the differences in featural changes, the
general patterns of subtraction remain consistent across these descriptions. Moreover, although
this paper mainly discusses the variety of West Huozhou, diminutives in other subvarieties of
Huozhou Chinese can also be formed by dropping the final segment of a syllable (Feng & Zhao
2014).

Many aspects of Huozhou diminutive subtraction are consistent with the findings of previous
studies on subtractive morphology. As Dressler (2000) and Manova (2011; 2020) point out,
the deleted element in subtractive morphology is often the final segment of a morphological
base, which aligns with the observations in Huozhou.® In addition, diminutive formation is a
common function of subtraction, as has also been observed in other language families, such as the
Slavic languages (Manova 2011). Regarding the typology of subtraction, Manova (2011; 2020)
concludes that root-based subtraction is rare, and this conclusion also applies to the patterns
reported in this paper. Some cases of subtraction in Huozhou appear to act on monosyllabic noun
roots, such as (5b), (6a), and (7a), but these are always free roots; namely, those that can stand

alone as words. Therefore, the data of Huozhou do not contradict the insights of previous studies.

Regarding the relation between language types and subtraction, subtraction in Huozhou,
an analytic language, supports Manova’s (2011: 173-174) insight that such a relation is
questionable, despite Dressler’s (2000: 585) speculation that subtraction does not occur in non-
agglutinating or non-fusional languages. Although subtraction has been observed in various
language families, including Romance, Germanic, and Slavic languages (Manova 2020: 12, and
references therein), Chinese dialectologists have well-documented the subtractive patterns of

Huozhou Chinese. However, these patterns have not received much attention from theorists,

® Some researchers (e.g., Fdbregas & Scalise, 2012: 62-63) view patterns involving the deletion of a single segment
as evidence for a-morphous morphology and reject the item-and-arrangement approach. Specifically, in cases of
segment deletion, such as Huozhou, the deleted material does not carry any meaning; in other words, the deleted
portion is not identified with an existing morpheme. Nevertheless, Manova (2020: 4-8) argues that the deletion of a
single segment does not necessarily make morphology a-morphous, although the subtracted material often coincides
with a morpheme (e.g., Manova 2011; 2020). I thank a reviewer for pointing out this issue.



likely because the descriptive works are written in Chinese, and the relevant discussions are not

framed in contemporary linguistic terminology.

Finally, subtractive morphology should always be distinguished from templatic truncation.
For instance, Bat-El (2002) distinguishes between “true truncation” and “fake truncation,” with
subtractive morphology regarded as “true truncation.” In Bat-El (2002), “true truncation” is
morphologically motivated and a-templatic. In other words, the remaining portion is not
necessarily limited to a designated phonological unit, such as a foot or a syllable. In contrast,
“fake truncation” results from the imposition of a prosodic template. In the case of Huozhou
diminutive formation, the observed pattern should be treated as subtractive, or “true truncation”,
since segment deletion clearly changes the meaning of the nouns. It is morphologically driven

and occurs only when expressing diminutives.

3 Diminutive subtraction as floating mora affixation

In this section, I will demonstrate how Huozhou diminutive subtraction can be attributed to
floating mora affixation with featural movement, thereby supporting the item-and-arrangement
approach. In what follows, the proposal will be laid out in §3.1. The analysis in §3.2 focuses on
subtraction, while §3.3 deals with featural changes. Although this paper focuses on the subtractive
patterns, the reduplicative patterns will be briefly discussed in §3.4. Finally, a summary is given
in §3.5.

31 Proposal

The item-and-arrangement approach builds on the standard view of morphemes inherited
from structuralism, and a morpheme is defined as the smallest unit in a language that relates
meaning and form (Anderson 1992: 48-51).” The key proposal of the current analysis is that
the underlying phonological form of the diminutive morpheme is a floating mora that has not
been integrated into a prosodic structure, and subtraction is a way to repair the floating mora.
Subtractive morphology is rare in general and challenges the item-and-arrangement approach
where addition is the only way of morphological operation. Stonham (1994) argues that the
cases of so-called subtractive morphology are all subject to reanalysis in support of the proposal
of Combinatorial Morphology. For instance, the masculine form of French adjectives is not

necessarily derived from the corresponding feminine form via segment deletion (e.g., [sot]

7 There are various alternative ways of defining morpheme. For example, Aronoff & Fudeman (2011: 266) define
morpheme as “a word or a meaningful piece of a word that cannot be divided into smaller meaningful parts.” Similarly,
Haspelmath & Sims (2010: 335) define morpheme as “the smallest meaningful part of a linguistic expression that can
be identified by segmentation; a frequently occurring subtype of morphological pattern.” These definitions are more
theory-neutral and are also compatible with the item-and-process approach. I thank a reviewer for pointing out the
importance of properly defining morpheme.

1
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‘drunk.FEM’ ~ [so] ‘drunk.MASC’). In an alternative analysis, the underlying form of the base
consists of a coda but it is only protected in the feminine form due to the addition of a schwa-
like vowel. In contrast, the consonant is dropped to favor a coda-less syllable structure in the
masculine form. To some extent, the proposal of floating mora affixation for Huozhou diminutive
formation also aligns with this idea. Similar to the reanalysis of French adjectives, the diminutive
form in Huozhou can also be viewed as a result of affixation involving a phonological element,
which is a mora in this case. The mora affixation process would lead to segment deletion in order

to meet the requirements of prosodic well-formedness.

In the framework of Optimality Theory (Prince & Smolensky 1993/2004), the idea that
subtractive morphology can be reanalyzed as affixation is in line with the proposals of Trommer
(2011), Bye & Svenonius (2012), Trommer & Zimmermann (2014), Zimmermann (2017),
and Kohnlein (2018), among others. Although previous analyses involve different theoretical
apparatuses (e.g., Colored Containment versus Correspondence Theory), the core insight is
consistent; namely, subtractive morphology can emerge as a way of realizing affixal features or
prosodic nodes to satisfy phonological well-formedness.® Additionally, the treatment of various
morphophonological patterns in Chinese dialects as the affixation of a floating mora and/or
floating features has also been explored in Lin’s (1989; 1993; 2001; 2004; 2010; 2022) work.

With the underlying affixal mora being proposed, the representations of Huozhou diminutive
formations are in (11). The subscript digits indicate input-output segment correspondence. Note

that the alternation between [a] and [a] is attributed to local assimilation in backness.

(11) Diminutive subtraction as floating mora affixation (tones are not marked)

a. Underlying: mora affix b. Surface: subtraction
o (o]
popt+p noun

h . .
p 1 .]2 03 IJ4 phl JZ a:3
/ptjarn*+ p/ ‘braid + DIM’ [phja:**] ‘braid.DIM’

8 This proposal follows the insights of Bye & Svenonius (2012) and Trommer & Zimmermann (2014), which suggest
that subtractive patterns are epiphenomenal and can be treated as additive. These insights inherit the basics of
Distributed Morphology (Halle & Marantz 1993), an item-and-arrangement model. Distributed Morphology assumes
that word formation results from syntactic operations and, therefore, morphology is limited to concatenation (see
Siddiqi 2018 for an overview). A key difference between Distributed Morphology and the current proposal is that, in
Distributed Morphology, “morphemes” contain no phonological forms and are only abstract formal features (feature
bundles), with phonological forms inserted into the structure through Vocabulary Insertion (Siddiqi 2018: 147-
151). The current analysis focuses on the phonological grammar at PF, implemented within Optimality Theory. The
architecture of the syntax-phonology interface and the connection between Distributed Morphology and OT are
discussed in Bye & Svenonius (2012).



In (11), as well as in the analyses below, the phonological form of the diminutive morpheme
is indicated by a mora in bold for the sake of readability. When the affixal mora is forced to be
incorporated into the non-diminutive syllable, as in (11a), it triggers segment deletion (/n*/) and
vowel lengthening, as in (11b), in order to maximally preserve the floating mora and maintain a

well-formed bimoraic syllable at the same time.

However, one concern regarding a synchronic analysis of diminutive subtraction pertains to
its nonproductivity. Both Dressler (2000: 585) and Manova (2020: 14) mention that subtraction
is cross-linguistically rare and nonproductive. Diminutive subtraction in Huozhou also seems
nonproductive based on the number of subtracted forms reported in the Appendix. Nevertheless,
nonproductive patterns do not necessarily indicate that subtraction is absent from synchronic
grammar. In an artificial language learning experiment (Kapatsinski 2017), evidence showed
that some participants can generalize and learn a subtraction rule, suggesting that the subtractive
forms are computable rather than merely stored (see also Kurisu 2020). Furthermore, Jackendoff
& Audring (2018: 399-400) argue that learners can learn nonproductive patterns. Learners cannot
initially determine whether a given pattern is fully productive, and therefore, they may form
hypotheses of rules based on all their observations. Even when the pattern is later determined to
be nonproductive during the learning process, the hypotheses will not be completely removed
from the brain (see also Kohnlein 2018: 623-624 for a discussion of subtractive patterns in the
plural formation of German dialects). Therefore, although Huozhou diminutive subtraction may

not be fully productive, it still warrants a synchronic analysis.

Before moving to the analyses, the illustration in (11) suggests that the prosodic structure
of the root is established at the stage of mora affixation. Various strategies have been adopted
to ensure that prosodification occurs at an earlier stage. In the current analysis, I use Stratal OT
(Kiparsky 2000; 2003; 2010; 2015; Trommer 2011; Bermtdez-Otero 2018, among others) to model
this layering effect. The core principle of Stratal OT is that word construction operates across
multiple levels, which are organized in a feed-forward manner. Each level has its own phonological
grammar, structured by a parallel ranking of constraints. Specifically, I assume the noun root has
already undergone a phonological cycle for optimization and prosodification.® To maintain focus
and conciseness, I will not show the process of moraification in the following analyses. Instead, the
input in the subsequent tableaux will contain a root with an established moraic structure, plus an

affixal mora representing the diminutive morpheme, as in the structure of (11a).

3.2 Subtraction as floating mora affixation

As far as I am aware, the analysis of subtraction as mora affixation has not been explored

in any non-Optimality-Theoretic ways. However, Lin’s (1993) pioneering work on Chinese

9 See Bermtdez-Otero (2012: 57) for a similar treatment.
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morphophonology discusses a comparable case from Huojia Chinese, where segmental
merger is driven by mora affixation. Lin (1993: 670-672) provides a rule-based analysis
using the Affix Manifestation Principle (AMP), which states that “the effect of affixation of
a phonologically expressed morpheme is always manifested” (Lin 1993: 656). Specifically,
in this dialect, an affix is treated as a mora that can further be realized as a schwa ([a"]).
Following the requirements of the AMP and templatic constraints, the affixal mora (schwa)
is incorporated into the stem and re-prosodified, resulting in the application of a segmental
merger rule V.X,] — Vl,z]c' An example of this derivation is as follows: /un, + p/ — [un,
+ 9,] — [w1§2’3], where the segmental merger rule in the last step is driven by the templatic
requirement of Chinese syllables (see also Lin 2022: 226-228; further discussion is in 84 of
this paper).

Although mora affixation leads to segmental merger rather than subtraction in Lin’s (1993)
rule-based analysis, the core insights can also be applied to the case of Huozhou diminutive
subtraction. In this paper, I analyze the subtractive pattern in Huozhou as segment deletion,
driven by the prosodification of the affixal mora, which is implemented in OT. Next, I will first

address the analysis of segment deletion, leaving the discussion of featural changes for §3.3.

A floating prosodic unit in the input is considered marked, and the general driving force to
repair such a marked structure is the constraint HEADEDNESS({1), which is based on HEADEDNESS(X)
(following Selkirk 1995).1° This constraint requires that every mora in the output be associated
with segments. Additionally, MAXFLOAT enforces the presence of the affixal floating mora in the
output (Wolf 2007). These constraints are defined in (12).

(12) a. MAXFLOAT: Assign a violation mark for each floating autosegment in the input that
does not have a correspondent in the output.

b. HEADEDNESS(l): Assign a violation mark for every mora in the input that does not
dominate a segment.

For an input such as /pja*n* + w/, a straightforward way to satisfy HEADEDNESS(l) is to dock
the floating mora onto an existing segment, which would cause either vowel lengthening or
gemination. Both scenarios will violate o, , which penalizes a super-heavy trimoraic syllable,
as defined in (13a). If the floating mora is deleted to satisfy HEADEDNESS(1), a violation of
MAXFLOAT will be incurred. Note that MAXFLOAT is not equivalent to MAX-u (13b). One violation
of MAXFLOAT entails one violation of MAX-y1, but not vice versa. These constraints can drive coda
deletion at the expense of MAX-S (13c). A tableau is provided in (14). Tones are not marked in

the analysis.

10 Though Selkirk’s (1995) HEADEDNESS(X) did not include mora, the constraint HEADEDNESS() is used after McCarthy
et al (2012: 198-199).



(13) a. *o,:Assign a violation mark for any trimoraic syllable.

b. MAX-u: Assign a violation mark for every input mora that has no output
correspondent.

c. MAX-S: Assign a violation mark for every input segment that has no output
correspondent.

(14) Input /p"ja'n* + w/, ‘braid + DM’

pYja'n* + p || MAXFLT i HD(u) 0, MAX-S | MAX-|
w a.  phjam 1 1
b. pYjaregr 1w L L
c. pha'gt + p 1w L L
d. phja'gt 1w L 1

The winner (14a) realizes the floating mora by docking it onto the nucleus vowel, and the
deletion of the coda in (14a) avoids a super-heavy syllable at the expense of MAX-S and MAX-|,
compared to (14b). The floating mora in (14c) does not dominate any segments, thus violating
HEADEDNESS(). Finally, the candidate in (14d) fails to preserve the floating mora and is ruled
out by MAXFLOAT. In summary, MAXFLOAT and HEADEDNESS(1) drive the realization of the
floating mora, while *o, motivates coda deletion in the output. Note that the unfaithful mapping
between /a/ and [a] in (14a) arises from the markedness restriction that a low back vowel

cooccurs only with a velar nasal or a labiovelar glide.

However, a challenge is posed by two additional candidates, [p"ja'p*] and [p"ja*p“], where
the affixal mora replaces an existing mora in the input. These two candidates harmonically
bound the expected winner [p"ja:**], since neither candidate violates MAX-S. I propose that the
candidates with mora replacement are ruled out by NOVACUOUSDOCKING({). This constraint is
an extension of NOVACUOUSDOCKING(F) proposed by Wolf (2007), which requires that “floating
features cannot dock onto segments that already bore the same feature value in the input” (Wolf
2007: 21). In terms of moras, when a floating mora replaces an existing mora in the output, it is
considered vacuous. In other words, the docking of the floating mora is expected to manifest in
the output structure and cause phonological consequences, which is comparable to Lin’s (1993)
Affix Manifestation Principle. The proposed NOVACUOUSDOCKING() is defined as follows:!!

(15) NOVACUOUSDOCKING(H)
Assign a violation if an existing mora is replaced with a floating mora such that the
segment to which the floating mora is associated and its corresponding input segment
are associated with an equal number of moras. (“Do not replace an existing mora with
the floating mora.”)

11 See Saba Kirchner (2010: 48-49) for a different definition of NOVACUOUSDOCKING ().
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With the constraint NOVACUOUSDOCKING(1), the candidates [p"ja'n*] and [p"ja*n*] can be ruled

out, as shown in (16).

(16) Input /p"ja'n* + p/, ‘braid + DIM’

pYjarn* + p NoVAcDoc() MAX-S
w  a.  phjam 1
b. pYjarg* 1w L
c. phjargr 1w L

The ranking established in (16) is NOVAcCDOC() > > MAX-S. The constraint NOVACDOC(}) is
violated by (16b) and (16¢), where the floating mora replaces an existing mora in the input.

The constraints introduced so far can generate subtraction, and their interactions are
summarized in (17). The affixal mora is forced to be realized on the surface, and the pressure
of *o, and NOVACDOC(y) triggers segment deletion. Although there are other ways to repair
a floating mora, those repair strategies can be suppressed by ranking relevant faithfulness
constraints higher than MAX-S and MAX-|.. For example, the floating mora can also be docked
on an epenthetic segment, but this will violate the higher-ranked DEP-S. The position of various
faithfulness constraints determines the specific phonological instantiation of mora affixation (see

84 for additional discussion).

(17) Hasse diagram

(Rovaepoc) () (106) () 1 s (140

4 1 2/ 2 3/3 2. (14a) > (14c)
3. (14a) > (14b)
4. (16a) > (16b), (16¢)

(Maxs ) ( Maxy )

Although the g-ending noun [p"jan3?] ‘braid’ is used for demonstration above, this same analysis
applies to j- and w-ending nouns as well. It is noteworthy that featural changes, such as mid-
vowel raising, are regulated by a separate set of constraints, which is the focus of the following
section. The current analysis centers on how mora affixation leads to segment deletion in the

diminutive form.

One reviewer asks whether it is reasonable for a mora in the root (e.g., /n*/) to delink and
give way to a floating one. Additionally, deleting a mora in the root also incurs violations of MAX-
LINK, which evaluates association lines (Morén 2001), thus suggesting the ranking MAXFLOAT

> > MAX-LINK. Although the current analysis might seem counterintuitive, particularly given



the ranking schema FAITH >> FAITH,, (McCarthy & Prince 1994), it is not uncommon

Root
to protect and realize a floating mora by deleting others in the root. A relevant example can
be found in the weight polarity of Dieguefio. For instance, /sa:w/ becomes [saw] to form the
plural (Topintzi 2008: 512). Topintzi (2008: 512-513) treats the plural marker in Dieguefio as a
floating mora that is realized by the force of MAXFLOAT. A tableau is given in (18) to illustrate

the evaluation (adapted from Topintzi 2008: 513; , is the floating mora).

(18) Input /sa**w + p/, ‘eat + PL’

sa'?w + 0, MAXFLT P-DEP-U MAX-t
= a.  saw 2
b. satusy 1w L
c.  sa'v2w 1w 1L
d. sa'w 1w 1L

Among the losing candidates, the superheavy syllable *[sa****w] (18b) is banned by *ow.
The candidate [sa**?w] (18c) is ruled out by MAXFLOAT since it does not preserve the floating
mora . As for *[sa""**w] (18d), it is ruled out by P-DEP-u, which penalizes any non-positional
p-licensed mora in the output that does not have a correspondent in the input (Topintzi 2008:
513). Specifically, a non-positional p-licensed mora refers to a mora that dominates a segment
along with other moras, and its input correspondent must also be associated with the same
segment in the output (Topintzi 2006: 85). Thus, y, in *[sa"**w] violates this requirement
because it is a non-positional p-licensed mora and does not link to /a/ in the input. However,
the winner [sa**w] is exempt from the evaluation of P-Dep-y1 because it is a positional p-licensed
mora, i.e., the only mora that dominates the segment.!? The core insight of the analysis is that
MAXFLOAT provides extra protection to the floating elements, allowing them to take precedence
over root faithfulness.

Furthermore, prioritizing and manifesting an affix in the output aligns with Samek-Lodovici’s
(1993) AFFIX REALIZATION constraint and Lin’s (1993) Affix Manifestation Principle (AMP). A
well-established example of the AMP is -er suffixation in Beijing Mandarin (Lin 1989: 97-98; Lin
1993: 677, cf. Duanmu 2007: 218-221), where the -er suffix /1/ leads to coda deletion (e.g., /pan

+ 1/ — [pai]). Thus, the example of -er suffixation in Beijing also suggests that extra faithfulness

12 The analysis of Huozhou does not consider the constraint P-Dep-p. If P-Dep-u is considered, it is violated by the

candidates (14a) and (16a), indicating that it should be ranked lower than MAXFLT, HD(p), *GW, and NovVAcDoc(j)

in Huozhou.
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protection can be afforded to the affix, even at the cost of coda deletion in the root. The idea also

applies to the Huojia case discussed in §4.

3.3 Vowel raising in subtraction

This section addresses the featural changes that occur during subtraction, in order to provide a
more comprehensive analysis of the diminutive patterns and resolve the related phonological
issues. The most prominent process is the change in vowel height. Some examples are repeated
in (19).

(19) Vowel raising in subtraction

Noun Gloss Subtracted
a. [paw!!] ‘bag’ [po:!] w-ending
b. [t'ow®]  ‘bean’ [thu:53]
c. [saj'] ‘sieve’ [sa:®3] j-ending
d. [pej*®] ‘lifetime’ [pu:>®]
e. [phap®] ‘plate’ [pha:3s] n-ending
f. [p"p®*] ‘basin’ [phu:3s]

There are several remarkable patterns in (19). First, the low vowel is raised only when followed
by [w] (19a), compared to [aj] (19¢) and [an] (19e). Second, the low vowel followed by [w] is
raised only to mid (19a), which is an instance of stepwise raising. Third, mid vowels are raised

to high regardless of the following segment, as in (19b, d, f).

To account for these patterns, I propose that the raising of the nuclear vowel is attributed
to the preservation of the [+high, +round] features of the deleted segment. The constraint
MaX(feature) governs featural correspondence and preservation (McCarthy & Prince 1995;
Causley 1997; Zhang 2000). Although there have been some debates over whether MAX(feature)
can replace IDENT-IO(feature), some studies show the utility of both types of featural faithfulness
in the grammar (e.g., Walker 2001; Wolf 2007; cf. Zhang 2000).

(200 Max(feature)

Assign a violation for every input feature [F] that does not have a correspondent in the
output.

The idea that vowel change is due to the preservation of features in [w] can be further illustrated in
(21). When [w] is deleted, the [ +round] and/or [+ high] features are retained by MAX(+ round)

and MAX(+high), resulting in the rounding and raising of the input low vowel.



21) Segment deletion with feature movement

o
L n
th u <w>
[+round]
[+high]
a. [thu:*] (from /tho*w* + p/)

In (21a), the main motivation for vowel raising is attributed to MAX(feature). However, one
potential concern is that the preservation of the [+round] feature in /w/ of /tPo'w" + p/
may seem vacuous because the main vowel already has a [+round] feature. Given feature
correspondence, we may assume that the [ +round] feature in /w/ (labeled as [ +round], in the

tableau) is deleted instead of merging with the [+ round] feature in /o/ (labeled as [ +round],

[po:**] (from /pa"w* + p/)

[+ 1:ound]
[+ high]

in the tableau),!® while the output is still generated correctly. See (22) for illustration.

(22) Input /to'w* + p/ ‘bean + DIM’: raising and rounding

[+rd], [+rd],

MAXFLT
to'w, ! + *ow MAx MAXx ID ID
[+rd] » L+ rd]2 HD(u) (+rd) (+hi) | (hi) | (xrd)
NoVAcDoc(u)
woa,  taM 1 1
[+rd], [+rd],
b. to:M 1 1w .
[+rd], [+rd],
(& . 2W
. Ut
tix M [+rd],, [+rd], 1 1w
. tow,! 1w (MAXFLT) L L

13 An alternative is that two [+round] features merge in the output at the cost of UNIFORMITY. However, this paper
does not pursue the fusion (coalescence) analysis. In other words, UNIFORMITY is always ranked higher.
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In (22), the pressure of MAX(+round) and MAX( + high) forces the output to preserve the relevant
features in the input, ruling out (22b) and (22c), respectively. Subtraction is motivated by the
constraints introduced in §3.1, and (22d) is ruled out by MAXFLOAT.

However, the issue of stepwise raising in (21b) requires additional treatment. To block raising
from low to high, I employ local conjunction (e.g., Smolensky 1993; It6 & Mester 1998; Lubowicz
2002; Smolensky 2006), which has been used in the analysis of stepwise raising (e.g., Kirchner
1996; Walker 2005; 2011). Local constraint conjunction forms complex constraints from simple
ones. I follow the theoretical assumptions of Itd & Mester (1998), and the conjoined constraint
relevant for Huozhou is IDENT-IO(high)&IDENT-IO(low), as shown in (23).

(23) IDENT-IO(high)&IDENT-IO(low)
Assign a violation mark if IDENT-IO(high) and IDENT-IO(low) are violated with respect
to the same segment.

If a segment in the output violates both IDENT-IO(high) and IDENT-IO(low), the conjoined
constraint ID(high)&ID(low) (a shorthand version) will be violated. This constraint penalizes the
change from a low vowel to a high vowel, which skips one intermediate height level and changes
from [ +low, -high] to [-low, +high]. A tableau is provided in (24).

(24) Input /pa*w* + p/ ‘bag + DIM’: stepwise raising

MAXFLT
R *ow MAX ID(hi)& | MAX ID ID
pa; W, T o HD(L) (+rd) | Ip(o) |[(+hi)| (hi) | (lo)
NovacDoc(u)

w a. poiMt 1 1
b. puym 1w L 1w 1

c. pay M 1w 1 L

d.  patw} 1w (MAXFLT) L L

The winner (24a) raises the input low vowel to [0], violating MAX(+high) but satisfying
MaX(+round). Since only IDENT-IO(low) is violated, the winner avoids violating the conjoined
constraint. When the low vowel becomes high, as in (24b), it satisfies both MAxX(+ high)
and MAX(+round) at the expense of IDENT-IO(high) and IDENT-IO(low), thereby triggering
ID-I0(high)&ID-I0O(low). Candidate (24c) fails to retain the [+round] feature in the output,
fatally violating MAX( +round). Finally, (24d) violates the set of constraints driving subtraction.

The evaluation indicates that low vowel raising is epiphenomenal. MAX(+ high) is expected

to promote vowel raising, but the higher-ranked ID(high)&ID(low) blocks two-step raising of



the low vowel to [u], which involves a simultaneous change of [high] and [low]. Further,
MAX( + round) drives the low vowel to [o] rather than [p], since the low back rounded vowel [p]
is not permitted in Standard Chinese (Duanmu 2007, cf. Zhang 2023b), and this restriction also
holds in Huozhou Chinese.

This analysis accounts for the asymmetrical pattern of vowel raising. For j-ending and
g-ending nouns, vowel raising from low to high is also blocked by the conjoined constraint, while
MAX(+round) does not motivate any epiphenomenal raising, as in (24). I assume the velar nasal
is [ +high, -low] (e.g., Hall 2007: 332).

(25) Input /p"a'n* + p/ ‘plate + DIM’: no raising

h . MAX ID(hi)& MAX ID ID
Prafny B el gy | Ipdo) | (+hi) | (hi) | (o)
w oa.  pra 1
b. pto:m 1 1w
c. phuM 1w L 1w 1w
d. phaym 1w 1

With the same ranking, the grammar predicts no raising of -ending nouns (the same applies
to j-ending nouns). The constraint ID-IO(high)&ID-IO(low) rules out (25c), while the winner
(25a) is favored over (25b) by IDENT-IO(low). As a side note, a back low vowel is penalized in
an open syllable (*a] ) as a basic phonotactic rule in Huozhou Chinese unless it is preceded by a
prenuclear glide [w]. Thus, the candidate in (25a) ends with [a].

The last issue concerning the featural changes is the raising of mid vowels in j-ending and
g-ending nouns, including [sg] (/an/), [wej] (/uai/), and [ej] (/3i/), all of which become [u:]
after subtraction. In brief, the case of [ag] aligns with the analysis above, and the change from
[ep] to [u:] can be attributed to the preservation of [ +high] in [g] after subtraction (recall that
in (4), [a] is specified [ +back]), as illustrated in (26). The backness of the nuclear vowel is
preserved by IDENT-IO(back).

(26) Input /p"s'p* + p/ ‘basin + DIM’: mid vowel raising

MAX MAX ID ID ID

PR Ry | (4hi) | (D) | (o) | (bK)

woa.  phun™ 1
b, phism 1 1w

c. phorm 1w L
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For [wej], I propose that [wej] — [u:] is conditioned by both MAX(+ high) and local agreement.
First, mid-vowel raising is motivated by MAX(+high) during subtraction; then, the onglide [w]
can influence the nuclear vowel through local agreement. I posit that [k"wu:] is phonetically
realized as [k"u:]. Finally, for [ej] (/2i/), the only syllable that has diminutive forms is [pej] (/

pai/), and the output [pu:] is also possibly due to consonant-vowel interactions.

3.4 Reduplication in Huozhou diminutive formation

Although this paper focuses on subtraction in Huozhou diminutive formation, reduplication is
another method for forming diminutives and deserves attention. This section briefly discusses the
reduplicative patterns and addresses several essential issues. A comprehensive investigation of
Huozhou diminutive reduplication, especially the patterns of w-ending nouns, will be undertaken

in separate work.

It has been observed that, in most cases, there are no significant semantic differences between
subtraction and reduplication. However, one speaker mentioned a pair that differs in meaning.
The subtracted form [mu:*], derived from [mon*] ‘door’, often refers to doors of houses or
rooms, whereas the reduplicated form, [mar®.mu’°], specifically indicates the door of animal
stalls (e.g., pigpen). However, this semantic difference is not prevalent in the data collected, nor
has it been reported in previous literature (e.g., X.Tian 1992; Feng & Zhao 2014). Additionally,
the examples in the Appendix show that some nouns have both subtracted and reduplicated
forms, while others have only one form commonly used by the consultants. Although the nature
of these gaps requires further investigation, the grammar should at least be able to generate both

forms.

If we view subtraction and reduplication as two ways to express the same meaning,
the question becomes what the underlying form would be in order to generate both forms.
Reduplication is also a common method for realizing an affixal prosodic template, where the
input’s empty prosodic template is populated by copying the existing segments. This idea is in line
with Marantz (1982) and McCarthy & Prince (1986,/1996), which is developed in Saba Kirchner’s
(2010; 2013) Minimal Reduplication with a constraint-based implementation (cf. McCarthy et al.
2012). Given the current proposal that subtraction is attributed to mora affixation, I tentatively
assume that reduplication and subtraction are surface variants of a single underlying form. As
presented earlier, subtraction can be attributed to mora affixation, as in (27b); reduplication can
serve as an alternative way to incorporate the floating mora into a prosodic structure; namely,
by populating the empty template with existing segments, as in (27c).!* In other words, two

nonconcatenative effects can arise from the affixal mora.

14 The reduplicant in nominal reduplication of Chinese dialects is often treated as a monomoraic, neutral-toned weak
syllable, as noted in previous research by Duanmu (1993; 1999; 2007).



(27)  Subtraction and reduplication as floating mora affixation (tones are not marked)
b. Subtraction

a. Mora affix
o

Bopt+p

p', i, a, 1,

/phjafpt + W/
‘braid + DIM’

(o)

nop

L

h .
p1J2 a‘s

[p"ja:**]

‘braid.DIM’

C.

Reduplication

1-]2

u
]

0134

IJZ

[phja*n*.phja:t]

‘braid.DIM’

Similar to the analysis of subtraction, the constraints MAXFLOAT and HEADEDNESS(1) enforce

the presence and realization of the input floating mora in the output. The faithfulness constraint

that penalizes reduplication is INTEGRITY-S. Since copying segments is considered segment

fission, INTEGRITY-S is violated by multiple correspondence relations between input and output
segments. The constraint is defined in (28) (after McCarthy & Prince 1995: 124), and a tableau

is provided in (29).

(28) INTEGRITY-S

Assign a violation mark for every input segment that has multiple correspondents in the

output.

(29) Input /p"jatn* + p/ ‘braid + DIM’: reduplication

/pja'pt + p/ || MAXFLT Hp() 0. i MAXx-S MAX-u | INTEG-S
w a. phja‘'nt.pja* 3
b. phja™ 1w 1w L
c. phjap 1w L
d. phYja'p* + p 1w L
e. phja'p* 1w 1w L

The tableau demonstrates that reduplication can also be predicted using the same underlying

form and the same set of constraints as in (14), along with INTEGRITY. In (29a), the floating mora

is populated by copying the existing segments in /pja*g*/, violating INTEGRITY.!® By comparing

15 Although not shown in the tableau, the copying of the onset and non-moraic onglide can be achieved through
L-ANCHOR and CONTIGUITY (Bye & Svenonius 2012). The constraint L-ANCHOR(AFFIX, STEM) requires that the left
edge of the reduplicative affix is identical to that of the stem, while CONTIGUITY ensures that the copied portion

forms a contiguous string. Additionally, another competing candidate [p,j,a*,n%,.p,i,"] can be ruled out by IDENT-IO-
SROLE (after McCarthy & Prince 1993; Bye & Svenonius 2012) since the segments [j,] and [i,] do not share the same

syllable role.
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the rankings in (29) and (14), it is evident that a reduplicated output can be generated by
adjusting the ranking between MAX (including both MAX-u1 and MAX-S) and INTEGRITY. Thus,
the subtracted form (29b) will no longer be optimal if the MAX constraints are ranked higher.
In other words, with the same underlying representation, the surface form can vary depending
on the ranking of specific faithfulness constraints.!® In (29), with a lower ranking of INTEGRITY,

reduplication takes precedence over segment deletion.!”

Nevertheless, a critical issue is how the grammar determines whether the output is a
subtracted form (29b) or a reduplicated form (29a) if a single underlying representation is
assumed. I speculate that the choice between these forms could be influenced by prosodic and/or
syntactic factors.'® Therefore, additional higher-ranked constraints might evaluate the prosodic
context and favor one form over the other, but further investigation is needed to explore this
hypothesis. It is not uncommon, however, for prosodic or syntactic factors to play a role in
determining surface morphophonological patterns. A relevant example is zi affixation in the
Linyi dialect of Zhongyuan Mandarin, also spoken in south Shanxi Province.!® The phonetic form
of the zi affix in Linyi can be either the monosyllable [tow®] (“0” indicates a neutral tone) or
realized as vowel lengthening, the latter of which can also be viewed as mora affixation. Based
on the descriptive data in Wang (1993), the selection between these two forms is influenced by
the syntactic structure, as exemplified in (30) (adapted from Wang 1993: 98). The [tow®] form is
used when the noun serves as the object of a VP (30a), while vowel lengthening is adopted when

the noun is part of a compound (30b).

(30) zi affixation in Linyi dialect: root [fa®'] ‘brush’

a. [la** fa®'-tow?] b. [xaj* fa:']
bring brush-zi shoe brush-zi
‘bring a brush’ ‘shoe brush’

For Huozhou diminutive formation, whether syntactic or prosodic factors determine the choice
between subtraction and reduplication requires further investigation.? If relevant, additional

markedness constraints would intervene in the current ranking and select between (29a) and (29b).

6 The constraint INTEGRITY is not included in (14), but it should be ranked higher than the MAX constraints to block
reduplication in that case.

7 Another way to realize the floating mora is to epenthesize a default segment, which can be ruled out by the higher-
ranked DEP-S constraint.

18 An alternative solution is to assume that the MAX constraints and INTEGRITY are unordered, following Anttila’s
(1997) theory of Partially Ordered Constraints. However, unordered constraints are a form of cophonology, while
the current proposal adheres to GNA, which explicitly opposes cophonology.

19 zi is a common suffix in Chinese, but its phonological forms vary across dialects. It functions as a nominal affix and
sometimes indicates diminutive, as discussed in Lin (1993: 650-651).

20 Speakers may also assume two underlying representations. However, whether a single or multiple underlying forms
are assumed, similar grammatical mechanisms are needed to select the surface form.



To some extent, the brief discussion on reduplication also supports an item-and-arrangement
analysis for subtraction. Since both subtraction and reduplication are variations of a single
morphological construction, a unified treatment of both patterns is desirable. Specifically, since
various studies have successfully analyzed reduplication as the affixation of prosodic nodes (e.g.,
Saba Kirchner 2010; McCarthy et al. 2012), it is better to treat subtraction with the item-and-

arrangement approach as well.

3.5 Summary

In sum, §3.2 demonstrates how the affixal mora is realized as subtraction under the pressure of a
set of markedness constraints, including MAXFLOAT, HEADEDNESS(), "‘0Lluu and NoVAcDoc(p).
Further, the patterns of vowel raising are discussed in §3.3 to provide a more comprehensive
analysis. The constraint interactions from both sections are integrated and summarized in
(31) (the phonotactic constraint *a]  is omitted for conciseness). Since this paper focuses on
subtraction, the issues related to reduplication in §3.4 are not included in the summary below.

The ranking arguments for the constraints in §3.2 are presented in (17).

(31) Hasse diagram

Subtraction (§3.2) Featural changes (§3.3)
HEADEDNESS(|1) *0uuu Ip(hi)&ID(10)

1. (22a) > (22d)
2. (22a) > (22b)
3. (24a) > (24b)
4. (24a) > (24c)

NoVAcDoc(u) MAXFLT

|
|
|
|
|
|
|
:
|
MAxX(+rd) :
|
I

( po) i) pdK) !
|

4 Typology of diminutive patterns in neighboring dialects

The analysis thus far demonstrates that Huozhou diminutive subtraction can be attributed to
floating mora affixation. This proposal gains further support from a typological perspective.
This section shows that mora affixation can result in various realizations beyond subtraction, as
observed in neighboring dialects such as Heshun and Huojia. As summarized by Zimmermann
(2017), research has shown that mora affixation can generate diverse surface patterns.
However, if varieties of the same language family (Chinese) in a specific region exhibit both
additive and subtractive patterns, it offers further support for analyzing these patterns in a

unified fashion.
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Diminutive subtraction in Huozhou is traditionally referred to as “rime change,” a
morphophonological process where the rime part of a syllable undergoes sound changes to express
meaning. It is a typical feature of many varieties of Zhongyuan Mandarin and its neighboring Jin
Chinese, and most cases of rime change denote diminutives. There has been extensive descriptive
work on rime change in Chinese dialects (e.g., He 1982; X. Tian 1986; Hou & Wen 1993). Lin
(1989; 1993; 2001; 2004; 2010; 2022) and Duanmu (1990) have conducted systematic and
in-depth formal analyses of rime change.

As mentioned earlier, an essential insight of Lin’s (1993, et seq.) analysis is that many rime
change patterns can be treated as the affixation of a floating mora and/or floating features,
which aligns with the analysis of Huozhou diminutive formation. A case study by Lin (1993)
focuses on Heshun, a variety of Jin Chinese in eastern Shanxi Province, as exemplified in (32)
(the superscript digits indicate tones).

(32) Heshun diminutive rime change (X. Tian 1986, cited and adapted from Lin 1993: 658)

Noun Diminutive Gloss Noun Diminutive Gloss
a. /lu**/ [Tu:??] ‘stove’ d. /eiou*/ [gjorw*] ‘sleeve’
b. /tai*/ [ta;j*] ‘bag’ e. /lip®/ [lig*] ‘collar’

/tsua®/ [tswa:®] ‘claw’ f.  /sep®l/ [som®l] ‘body’

The generalization from the dataset is that the nuclear vowel in each noun is lengthened to
form a diminutive. Therefore, the diminutive rime change in Heshun can also be viewed as
mora affixation. Lin’s (1993) analysis is presented within a rule-based framework with some

constraint-based elements, and the derivations are as follows (adapted from Lin 1993: 659).

(33) Derivation of Heshun diminutive rime change: /lu* + p/ — [lu:] ‘stove’

o o

/L‘l Lol | SN /ll\ B
| L

I u I w
a. b.

(34) Derivation of Heshun diminutive rime change: /li*g* + p/ — [li:g] ‘collar’

o o o

/ll\ll e /l‘lll\u N /l‘l\ll [li:]
(. L~ | L\

1 ig 1 i 1 I it g

a. b. c.



In (33a), the affixal mora is incorporated into the syllable, resulting in lengthening (33b). In (34),
the incorporation of the affixal mora results in a trimoraic syllable at an intermediate stage (34b),
and a template constraint [uu] motivates mora deletion and segment reassociation in (34c) (cf.
Duanmu 1990: 57-58).2! If this analysis is implemented in Optimality Theory, lengthening will
be attributed to mora affixation at the expense of IDENT-IO-length. The crucial aspect of this
analysis is that Heshun diminutive rime change surfaces as vowel lengthening through mora
affixation.?? Beyond Heshun, the same lengthening pattern is also found in Yuncheng (Lyu 1991),

a variety of Zhongyuan Mandarin spoken in southern Shanxi Province, near Huozhou.

Another important example is the Huojia D rime change. Huojia D refers to a class of rime
changes in Huojia Chinese, a variety of Jin Chinese spoken in northwestern Henan Province,
which borders Shanxi Province. This type of rime change specifically applies to place names,
verbs, adjectives, and adverbs (He 1982). When applied to place names (usually village names),
it also conveys a diminutive and hypocoristic meaning. The patterns are provided in (35), where
only rimes are listed. Huojia Chinese shares the same syllable structure as Standard Chinese;? the
prenuclear glide is excluded.

(835) Huojia D rime change (adapted from He 1982: 27, see also Lin 1993: 670)

a. Rime Rime-changed b. Rime Rime-changed c. Rime Rime-changed
[ul [wa:] [in] [j&1] [aw], [ow] [2:]
[i1  [jel [un] [w&] [aj], [ej] [e]
[yl [yel [yn] [yg] [an] [G:]
[ig] [j3:] [on] [&:]
[ug] [w3:] [ag] [5:]
[ynl [y5:] [on] [5:]

Lin (1993) proposed that Huojia D rime change can also be treated as mora affixation, with the
affixal mora realized as a default epenthetic segment [3] (cf. Lin 2001; 2004; 2010). Therefore,

for rimes containing only a monophthong, a mid vowel is inserted after rime change (35a).%

21 A reviewer suggests an alternative analysis: only the nuclear vowel may be moraic, and therefore, both CV and CVC
syllables are monomoraic, while the rime-changed forms are bimoraic due to mora affixation. The advantage of this
analysis is that there would be no intermediate stage like (34b). Admittedly, this analysis is more straightforward,
but I remain conservative and follow Lin’s (1993) analysis in the current discussion. Whether CV and CVC syllables
are monomoraic in Heshun requires a more comprehensive investigation of its phonology.

One issue with the Heshun data deserves mention. Following studies of Standard Chinese, as introduced in Section
2.1, Chinese syllables that carry a full tone are assumed to be bimoraic (except for affixes), and there is no underlying
length contrast in Standard Chinese. However, it appears that vowel length is distinctive in Heshun, as observed in
the lengthening of vowels in the rime-changed forms (32). This property of Heshun warrants special attention.

Both Huojia Chinese and Standard Chinese have the maximal syllable template of CGVX, but Huojia allows a glottal
coda.

22

23

24 According to He (1982), another two open rimes in Huojia, /7/ and /4/, become [e] in D rime change. This pattern

appears to be an exception so it is not discussed here. Further investigation is needed.
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When a high vowel precedes a nasal coda, it is merged with the epenthetic mid vowel (35b).
When a nonhigh vowel is followed by a high vowel or a nasal, segment merging occurs without
epenthesis (35c).

This proposal can be realized through constraint interactions, aligning with the analysis
presented in this paper. In Huojia D rime change, the affixal mora can surface as an epenthetic
segment or trigger segment merger, where DEP-S and UNIFORMITY play a crucial role (compared
to MAX-S and MAX-y1 in Huozhou diminutive formation). A sketch of the core analysis is presented
below. Several top-ranked constraints that regulate mora realization are omitted (MAXFLOAT,
HEADEDNESS, *0, ). The candidates in the following tableaux always preserve the floating mora,
and one of the input moras is deleted to give way to the floating one (recall relevant discussions
in §3.2). In both (36) and (37), the constraint *\7[+high] penalizes nasalized high vowels (after Lin
2001), and UNIFORMITY bans the coalescence of input segments. The subscript digits indicate

input-output correspondence.

(36) Input/u + p/, /un + P/

u M+ NoVAcDoc(Ww) *VHhigh] MAX-S | DEP-S UNIFORMITY
i a. WLt 1
u M 1w ! ! L
ufnt + p NovacDoc(y) | *V, ... | MAX-S | DEP-S | UNIFORMITY
= C. wlézmjlll 1
d. um 1w L
e. ™ 1w L 1w
f. utpt 1w L
(37) Input /au + p/ and /an + p/
afut + NoVAcDoc(u) *V[Jrhigh] MAX-S | DEP-S | UNIFORMITY
woa, oM 1
a: M ! Co1w L
atnt + p NovacDoc(y) | *V ... i MAX-S | DEP-S | UNIFORMITY
w e &M 1
d. aym 1w L
e. a1“§2)3“ 1w 1w L

Unlike Huozhou diminutive subtraction, segment deletion is banned in Huojia, as indicated by

the higher-ranked MAX-S. When the input contains a high vowel, as in (36), the floating mora



is repaired by epenthesis (36a, c), while other candidates are ruled out by either NOVAcDoC(}1)
(36b, ) or *V
[2] (marked as [a:,]). Additionally, the high vowel /u,/ in the input forms a glide [w,] in (36a)

[+ highy (36e). In (36a), the floating mora is preserved and links to the epenthetic
to resolve the hiatus (*[u*.a*]), with reassociation of the input mora (recall that moraicity does
not extend to the prenuclear glide in a Chinese syllable, as introduced in §2.1). In (36b), there
is no epenthesis, and the floating mora vacuously docks on the input /u: /, but it is ruled out by
NoVAcDoc(y) for the same reason as in (16b, c).

The winner (36c¢) presents another scenario. When the input contains a nasal coda, the floating
mora docks on an epenthetic vowel that merges with the nasal coda as [£:, ,], ensuring the output
is monosyllabic (*[u*.n}s,], *[u,'n,".5,]). Nevertheless, (36¢) does not violate UNIFORMITY
because it is the epenthetic vowel that merges with the input segment. The candidate in (36d)
deletes the nasal coda, violating MAX-S, while (36e) merges the input vowel with the nasal coda,

violating UNIFORMITY.

In contrast, when the input contains a nonhigh vowel, as in (37), the surface forms show
merger (coalescence) (37a, c) since an epenthetic schwa cannot be properly incorporated
into the syllable. The floating mora drives coalescence (37a) instead of deletion (37b) due to
the ranking MAX > > UNIFORMITY. Note that (37a) does not violate NOVAcCDoOC(1) because
the corresponding segments are associated with different numbers of moras, according to the
definition of NoVAcDoc(p) in (14). In (37e), if the floating mora docks on an epenthetic vowel
that merges with the nasal coda, it violates NoVAcDocC(l). Further, nonhigh vowels are less
preferred to form a glide for hiatus resolution (Casali 1996), which helps rule out forms such
as * [AID:Z’B“"] and * [Alé:Z’B““] (where “A” represents a low glide; these candidates are not shown
in the tableaux). This explains why epenthesis is allowed only in (35a, b), where there is an
underlying high vowel. Furthermore, the output must be monosyllabic, as noted by Lin (1993),
ruling out forms such as *[a*.w,5,*] and *[a,".n,a.*] (also not shown in the tableaux). The

regulation of output shape can be achieved through constraints like ALIGN[0] in Feng (2006).%

In sum, diminutive formation in Huozhou and similar processes in neighboring dialects
demonstrate the versatility of mora affixation. It has been discussed in the literature that mora
affixation can result in morphological lengthening, gemination, subtraction, epenthesis, and
segment merger, and data from Chinese dialects in this region cover most typical realizations
of mora affixation, as summarized in (38). This typology highlights a key aspect of GNA: The

nonconcatenative effects of an input floating mora depend on how the phonological grammar

% However, this sketch does not account for an asymmetrical pattern observed in Huojia D rime change. When [arg]
and [op] undergo D rime change, the contrast between them is lost, and both rimes become [3]. Lin (2010) provides
an explanation, attributing it to contrast preservation.
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responds (Bermudez-Otero 2012), specifically through the relative ranking of markedness and

faithfulness constraints.

(38) Realizations of mora affixation in Chinese dialects

Realization Example Type of faithfulness violated
a. subtraction Huozhou diminutive MAX
b. reduplication Huozhou diminutive INTEGRITY
c. lengthening  Heshun and Yuncheng diminutive IDENT
d. epenthesis Huojia D rime change DEP
e. merger Huojia D rime change UNIFORMITY

The nonconcatenative patterns observed in these dialects can all be attributed to mora
affixation, but the actual surface forms vary due to differences in phonological grammar. While
the markedness constraints that govern the realization of the floating mora are similar, such
as MAXFLOAT, HEADEDNESS(1), NoVAcDoc(u), and *ow, the crucial distinction lies in how
faithfulness constraints are ranked in each dialect. For instance, if the nonconcatenative effect
manifests as subtraction, it indicates that the grammar prioritizes other faithfulness constraints
over MAX.

Although the utility of prosodic node affixation (mora, syllable, foot) has been supported
by various cross-linguistic phenomena (e.g., Zimmermann 2017), the typology observed in
closely related Chinese dialects further shows the advantage of a unified item-and-arrangement
approach to nonconcatenative morphology. With a single underlying representation, various
realizations of morphological processes can be explained as the result of constraint permutation

in phonology, where the ranking of faithfulness constraints plays a crucial role.

Finally, the typological evidence favors the proposal of mora affixation over an analysis
with a TRUNC morpheme, as proposed by Benua (1997). Compared to the highly specialized
TRUNC morpheme, the mora is a more general phonological element, and mora affixation more
effectively captures the typology of diminutives in a cluster of dialects, as illustrated in this

section.

5 Alternative analyses
In this section, I focus on two alternative analyses of subtractive morphology in the framework of
OT, Transderivational Antifaithfulness (Alderete 1999; 2001; Horwood 2001) and Realizational
Morphology Theory (Kurisu 2001), both of which are akin to item-and-process.

As put by Zimmermann (2017: 279), in both Transderivational Antifaithfulness (TAF) and
Realizational Morphology Theory (RMT), subtraction and other nonconcatenative patterns result

from the requirement that morphologically complex forms be phonologically distinct from their



base. To some extent, both theories possess characteristics of item-and-arrangement because
morphemes are regarded as entities, and nonconcatenative patterns result from affixation.
However, the analyses with TAF and RMT are also considered processual, since no underlying
form is assumed for the morphemes that exhibit subtraction; instead, deletion on the surface is
determined solely by phonological grammar (Kurisu 2001: 265-266; Kurisu 2020: 9-11; see also
Manova 2016: 17).

TAF integrates antifaithfulness constraints and Transderivational Correspondence (Benua
1997), which jointly trigger morphologically-conditioned phonological alternations. Alderete
(1999, 2001) argues that every faithfulness constraint has a negative counterpart that demands
deviations from the base, and antifaithfulness constraints should be considered part of Universal
Grammar, alongside markedness and faithfulness constraints. Besides, antifaithfulness constraints
evaluate morphological constructions with OO-correspondence. For instance, segment deletion
in subtractive morphology can be attributed to —O0O-MAX-S, as defined in (39) (following
Alderete 2001: 218). To account for diminutive subtraction in Huozhou Chinese, the antifaithful
constraint ~O0-MAX-S must dominate MAX-S. An abridged tableau illustrating this alternative

analysis is given in (40).

(39) —-00-MAx-S
It is not the case that every segment in the input (base) has a correspondent in the
output.

(40) Input /p"jan + DIM/ ‘braid + DIM’

Base pjan + DIM -00-MAX-S MAX-S

w a.  pYa'nt | pljam 1

b. pha'g* | phja'p* 1w L

In (40), the constraint —O0-MAX-S evaluates output-output correspondence between the base
and the derived output. The candidate (40b) violates the higher-ranked —OO-MAX-S because
every segment in the input base has a correspondent in the derived output. In other words, some

segments need to be deleted to satisfy the antifaithfulness constraint, making (40a) the winner.

InRMT, thedriving force of nonconcatenative morphology is the constraint REALIZEMORPHEME
(RM), which requires that the output be distinct from the input. The constraint is defined in (41)
(Kurisu 2001: 39).

(41) REALIZEMORPHEME (RM)
Let a be a morphological form, 3 be a morphosyntactic category, and F(a) be the
phonological form from which F(a + [3) is derived to express a morphosyntactic
category . Then RM is satisfied with respect to B iff F(a+ ) = F(a) phonologically.
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The mechanism for generating nonconcatenative morphology is to rank RM higher than specific
faithfulness constraints. The ranking must be RM > > Other Faithfulness Constraints > >
MAX-S for subtraction. In other words, to satisfy RM, the output must be phonologically different
from the input, and the lower-ranked MAX-S indicates that deletion is the least antagonistic
way to realize the input morpheme. In addition, RMT explicitly assumes indexed faithfulness
constraints, and every faithfulness constraint should be indexed for each morpheme in a language
(Zimmermann 2017: 284).

One major argument against these theories is that they are less restrictive than a strict item-and-
arrangement model like GNA (e.g., Zimmermann 2013: 20-22; Zimmermann 2017: 309-317). In
both TAF and RMT, a morpheme can, in principle, be realized through any phonological operation
that makes the morphologically complex form distinct from the input. Consequently, on the one
hand, the grammar needs to restrict random changes by creating an antifaithful counterpart for
every faithfulness constraint, which leads to the problem of constraint proliferation.?® On the
other hand, some phonological operations involved in morpheme realization are completely

unattested, leading to the issue of overgeneration.

Kurisu (2020) refutes the criticism of non-restrictiveness by pointing out that it is premature
to claim overgeneration until we have a comprehensive typological study. Admittedly, it is
difficult to conduct an exhaustive investigation of morphological patterns in world languages,
but the case study of Huozhou favors the item-and-arrangement approach for at least two
reasons. First, as discussed in 84, the types of diminutive forms in neighboring dialects are
limited and restricted, falling precisely within the predictions of mora affixation. Second, many
morphophonological patterns in the dialects of this region are argued to have historically
involved a monosyllabic root plus a monosyllabic suffix (e.g., -er or -zi; Wang 2008: 211-216).
Over time, the suffix underwent reduction and eventually merged with the root, resulting in
various rime change patterns. Although the historical development of these patterns requires
further research, the final stage of the reduction process may have left the original monosyllabic
suffixes with no segments, leaving behind a mora template — a “degenerate affix” in Lin’s (1993)
terms. If this is the case, pursuing an item-and-arrangement model and analyzing these patterns

as mora affixation is a reasonable approach.

Subtractive morphology can also be handled by Cophonology Theory (e.g., Orgun 1996; Inkelas
& Zoll 2005). Cophonology Theory assumes the coexistence of multiple sub-grammars within a
language, with specific morphological constructions subscribing to their own sub-grammars, or
cophonologies. One simple way to generate subtraction is by assuming a cophonology where
NoCobpA > > MAX-S, specific to the DIMINUTIVE morpheme. However, the primary aim of this

% Similarly, in RMT, the grammar needs to restrict random changes by ranking all the other indexed faithfulness
constraints above RM.



work is to offer further evidence for the item-and-arrangement approach, particularly GNA, by
demonstrating that subtractive patterns can be attributed to mora affixation. A detailed comparison
between GNA and Cophonology Theory is not included due to space limitations. In essence, GNA
seeks to differentiate the roles of morphology and phonology, whereas cophonologies blur the
boundary between these two components. A more in-depth discussion of the debate between

GNA and Cophonology Theory can be found in Bermiidez-Otero (2012).

Finally, one reviewer raises a concern about the complexity of the current analysis and
questions whether the alternatives might be simpler in terms of constraint interaction. In fact,
both the proposed GNA analysis and the item-and-process alternatives involve complexity
in different areas. As summarized in (31), the phonological grammar must account for both
segment deletion and vowel raising. While the constraints and interactions for vowel raising
remain unchanged, the grammar driving deletion differs due to different theoretical mechanisms.
The GNA analysis introduces complexity in representation by positing a floating mora as the
underlying representation of the diminutive morpheme. However, the grammar only involves
regular constraints without resorting to indexation. In contrast, the item-and-process alternatives,
TAF and RMT, appear simpler in representation since no underlying representation is assumed for
the diminutive morpheme, as shown in (40). The issue with these theories is that they introduce
additional constraints into the OT grammar and may lead to unattested predictions. Thus, it is
difficult to determine whether one analysis is simpler than another. Nevertheless, the proposed

GNA analysis is able to make restrictive and attested predictions, as argued in previous sections.

6 Conclusion

This paper advocates for the item-and-arrangement approach to morphology, particularly
Generalized Nonlinear Affixation, using Huozhou diminutive formation as a case study. The
analysis of Huozhou demonstrates the utility of mora affixation, and this proposal is further
supported from a typological perspective. There are two main contributions. First, it introduces
new empirical data into the discussion of subtractive morphology and gives a formal analysis of
the observed patterns. While subtraction has been well-documented in language families such
as Romance, Germanic, and Slavic (Manova 2020), the subtractive patterns of Huozhou Chinese
have received less attention. Moreover, Huozhou’s status as an analytic language supports the
argument of Manova (2011) that the connection between language typology and subtraction is

not straightforward.

Second, while the idea that subtraction is driven by mora affixation aligns with Trommer
(2011), Trommer & Zimmermann (2014), Zimmermann (2017), and Kéhnlein (2018), this paper
provides cross-dialectal evidence to support this proposal. As discussed in Section 4, diminutive
formation in nearby dialects exhibits various nonconcatenative effects, and an item-and-

arrangement model accounts for all these possible forms. Theories related to the item-and-process
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approach often run into issues of non-restrictiveness, as discussed in §5. When there is no restriction
on representation, the actual phonological instantiations of nonconcatenativity depend solely on
grammar, and all the other possible forms need to be eliminated by indexed (anti-)faithfulness
constraints. In contrast, although an item-and-arrangement model such as GNA introduces
complexity in representation, it strikes a balance between representational and grammatical

complexity, resulting in a more economical grammar and more restrictive predictions.
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