Non-concatenative Effects of Mora Affixation:
An OT Analysis of Huozhou Diminutive Formation

Yifan Yang
University of Southern California
yangyifa@usc.edu

June 4, 2017

1 Overview

1.1 Background
(1) Huozhou Chinese[ & /M 3%]:
e spoken in south-central Shanxi Province;

e a variation of Zhongyuan Mandarin[ ¥ /& B 3] (Hou and Wen 1993, Shen 2003).

(2) Syllable structure: Huozhou Chinese has the same syllable structure as Standard Mandarin.
Duanmu’s (1990, 2007) model of Chinese syllable structure will be used throughout the paper
(X =/j,w,/ in Huozhou Chinese):

o
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Onset Rime
/\

Nucleus Coda
\ \
CS \Y% X

(3) Other key properties of Huozhou phonology:

Table 1. The final (onglide+rime) inventory of Huozhou Chinese(J.Tian 2009:4-5)

1 a o 2 aj e aw ow ag oy
1 or

i w Ja le  Jaj law Jow ag iy
u Ya Yo Yaj Vej Yag up
y P g ag  yy




Table 2. The lexical tones of Huozhou Chinese

T1 T2 T3 T4 TS
source yin-ping yang-ping shang yin-qu yang-qu
X.Tian (1992) 11 35 33 55 53
Hou and Wen (1993) 213 35 33 55 51
J.Tian (2009) 21 35 332 55 51
Shen et al. (2010) 212 35 33 55 53

1.2 Diminutive formation in Huozhou Chinese: a sketch

(1) Diminutive formation is the most notable morphophonological phenomenon in Huozhou Chi-
nese.

(2) Diminutives can occur in three forms(X.Tian 1992:5-7):

e Reduplication (Table 3.a)

e Rime change (the sound change on the rime part of a syllable; literal translation of ‘%

#2”)(Table 3.b)

e Both reduplication and rime change (as is described in the literature)(Table 3.c)

Table 3. A sketch of Huozhou diminutive formation

stem gloss of stem  diminutive form note
a. [sVa’'l]  ‘brush’ [sVa?lsVa’¥] full reduplication
b. [kYag®] Sar’ [kVa>] rime change
c. [kYag®] Sjar’ [k"a*k“a*?]  both reduplication and rime change

(3) The problems:

(a) What is the underlying representation of the diminutive morpheme?

(b) How to give an economical explanation of the form [k¥ag>™k“a**] (table 3.c)? Is this
form a combination of reduplication and rime change?

(c) How to explain the variation in table 3.b and table 3.c?

1.3 Aims of this talk

(1) Give a unified and economical account of the complicated patterns, i.e. all the forms can be
attributed to mora affixation.

(2) Add new data to the theoretical literature of mora affixation.

(3) Enrich the typology of affixation in Chinese languages proposed by Lin (1997, 2004).



2 Huozhou diminutive formation: the data

(1) The description and discussion of Huozhou phonology and diminutive formation mainly come
from four sources throughout the literature:

X.Tian (1992)
Hou and Wen (1993)
J.Tian (2009)

e Shen, Feng, and Tsumura (2010)

(2) The data from all the sources have been examined in order to confirm the basic patterns, but I
mainly follow the notation and description of J.Tian (2009) and Shen et al. (2010) since these
are the most recent and detailed studies on Huozhou dialect.

2.1 Rime change and reduplication

(1) Diminutive formation: All the sources have reported that both rime change and reduplication

can be used to form diminutives.

(2) Rime change is the segmental and/or tonal change occuring in the rime of a stem syllable (see
Lin 1993, 2004 for detailed discussion). The paradigm of rime change in Huozhou Chinese is

listed below:

Table 4. Paradigm of Huozhou diminutive rime change (adapted from J.Tian 2009:54)!

basic finals diminutive || basic finals diminutive
ag,aj —> a oy — w
laqp — Ja in — i
Vag,Yaj — “a ow — y
Yay — 'a aw — oflu
Vej,ow,up — U Jaw — Yo
yp, — 'y e — u

e All the closed rimes, except for ['aj], can undergo rime change.

e The rime change in Huozhou Chinese is manifested as coda deletion. (Note: There are
also some subsegmental processes during rime change, but they are not the main focus of
this paper.)

e Hence, the so-called ‘rime change’ can be viewed as subtractive morphology.

(3) Reduplication is another common way to form diminutives.

IThe last form, ‘ej — u’, is not documented either in J.Tian (2009) or Hou and Wen (1993), but reported in X.Tian
(1992) and Shen et al. (2010). Apart from this one, all the other forms have been consistently reported by all these

researchers.



(4) Examples of diminutive formation in Huozhou Chinese are given in Table 5, followed by gen-
eralizations:

Table 5. Examples of diminutive formation (J.Tian 2009:54-57)
stem noun diminutive gloss of the noun

(@ 1. [ts"a>] ha> tsh 332] ‘pocket’
2. [sVa?!] Va33?] ‘brush’
3. [5o*] 10° 13955] ‘moth’
4. [x“a 21] xVa?l xVa¥?] ‘flower’
(b) 5. [ts"ag®] ts"a 35] ‘silkworm’
6. [teig®!] tei’!] ‘well’
7. [pPon®] pu®] ‘washbasin’
8. [kajss] ka>’] ‘lid’
© 9. [phay™] pa>] or [p"ay™.pa>]  ‘plate’
10. [kajss] ka>] or [kaj55 ka®*?] ‘lid’
11. [lag®] la 35] or [lan™®. la55] ‘basket’

12.  [pton®]
13.  [thug®]

u®] or [p" 91] u”] ‘washbasin’
t"u®] or [thm]35 th 211 ‘bucket’
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14. [saj*'] sa’!] or [saj*!.sa’¥?] ‘sieve’
(d 15. [tehaw®] tchio®. tg;hqoss] ‘slip’
16. [thow’!] thu! thu?!] ‘bean’
17.  [plow?] I},y S ny>] ‘longhorn beetle’
18. [paw?'] po?!.po**?] ‘bun’
(e) 19. [fap’' kYap’'] fa’! kVa®!] ‘restaurant’
20. [pu55.thaj332] pu 55 th 332] ‘bag’
21. [pu®.thaw kag“] 35 thaw™ ka?'] ‘raisin’
22, [teWaw® xVo¥ miap*P?] [teMaw? .xVo”.mia**?] ‘condiment’

(a) Open syllables employ reduplication to form diminutive (subtraction does not apply) (Ta-
ble 5. Ex 1-4);

(b) Closed syllables can make use of subtraction (rime change) (Table 5. Ex 5-8);

(c) Both subtraction and reduplication can be applied together, but subtraction is always oblig-
atory when applicable (Table 5. Ex 9-14)

(d) There are very few cases where both the base and the reduplicant undergo subtraction
(TableS. Ex 15-18)

(e) In a disyllabic or trisyllabic compound, only the ultimate syllable undergoes subtraction,
if permissible (Table 5. Ex 19-22)

2.2 Diminutive tonal change

(1) X.Tian (1992) claims that there is ‘diminutive tonal change’[]*# % 8], which occurs in com-
panion with reduplication:

e e.g. [ts"a¥] — [ts"a® .ts"a¥?], ‘pocket’



(2) J.Tian(2009) shows that the tonal change is a regular phonological phenomenon, not limited to

diminutive formation:

°cg.
a. [p"ag®] — [p"ag®.pa®], ‘plate’, diminutive formation
b. \tsap®\.\ts'ep®>\— [tsay®.t s"on>], ‘the Great Wall’, compounding
c. [sVa?'] — [sVa?'.sVa’*?], ‘brush’, diminutive formation
d. \i?'\.\sop?'\— [i?!.so®¥?], ‘doctor’, compounding

(3) However, Hou and Wen (1993) and J.Tian (2009) find that a few monosyllabic words do employ
tonal change to form diminutive, but not productive:

Table 6. Diminutive tonal change

Hou and Wen (1993:690)

J.Tian (2009:57)

noun diminutive gloss noun diminutive gloss
a. [xVa?] [x%a*'!] ‘flower’ e. [p'o*?] [pio’'] ‘surface’
b. [ge2B]  [ge*'!] ‘month’ f. [teig®?] [tei’!] ‘well’
c. [p'o?] [pho*'!] ‘grandma’ || g. [pang**?] [pu’'] ‘cost’
d. [ma*] [ma*'!] ‘horse’

(4) The diminutive tonal change is not reported as productive in either Hou and Wen (1993) or
J.Tian (2009). Therefore, it will not be considered in the following analysis.

2.3 Summary of the patterns

For monosyllabic nouns:

(a) Open syllables form diminutive by full reduplication;

(b) Closed syllables from diminutive by subtraction (rime change);

(c) Closed syllables can be optionally reduplicated, but the second syllable in the reduplicated form

still needs subtraction

For disyllabic/trisyllabic compounds:

(d) The ultimate syllable undergoes subtraction if permissible, but the available data are not infor-
mative enough to know whether reduplication can take place or not.

For tonal change:

(e) Very few words form diminutive by manipulating the lexical tone, so it can be viewed as lexical

exceptions given the unproductivity.



3 Formalization

3.1 The moraic representation of subtraction (rime change)

(1) Both subtractive morphology (i.e. rime change) and morphological reduplication can be viewed
as Quantity Manipulating Morphology (QMM), since the phonological quantity is changed
(augmented or reduced) under morphological conditions?.

(2) Moraic Theory (Hayes 1989) is the most commonly used approach to represent quantity.

(3) There are two possible moraic representations of the subtracted (rime-changed) forms in Huozhou
Chinese, i.e. a) shortening, or b) segmental subtraction with compensatory lengthening
(CL):

(a) Shortening (b) Segmental subtraction with CL
o o o o
|| | || 4
k aj k a k aj k a

(4) Targue that the correct structure should be (3b) above, where only the segmental node is deleted
but the mora is still there:

(a) According to the description of Shen et al. (2010), the subtracted forms tend to be length-
ened (i.e. compensatory lengthening).

(b) The subtracted syllables still carry full tones. In Standard Mandarin, a full syllable with
full tone is treated as bimoraic (e.g. Duanmu 2007), and it is reasonable to assume that
Huozhou Chinese shares similar properties to Standard Mandarin.

3.2 The exponent of Huozhou diminutive morpheme

(1) ‘Exponent’ refers to the corresponding phonological material of a morphosyntactic structure
(Matthews 1991) (e.g. The exponent of English morpheme PLURAL is /z/).

(2) The proposal of Generalized Non-linear Affixation (GNA) (Bermudez-Otero 2012) makes a
strong claim that all kinds of non-concatenative morphology can be derived by affixing non-
linear phonological representations.

e Non-concatenative morphology: various morphological processes, such as morphologi-
cal gemination, reduplication, metathesis, and subtraction, fall under the umbrella term
‘non-concatenative morphology’, since they do not employ sequential concatenation of
the phonological materials affiliated with the morphemes.

(3) In line with GNA, many studies have have shown that various morphological processes can be
analyzed as the affixation of certain prosodic templates, including

2Some other common types of QMM include morphologically triggered gemination, vowel lengthening, coda epenthe-
sis, etc. (Trommer and Zimmermann 2014).



e morphological gemination and vowel lengthening (e.g. Davis and Ueda 2002)
e morphological metathesis (e.g. Bye and Svenonius, 2012)

e morphological reduplication (e.g. Saba Kirchner 2010, 2013, Bermudez-Otero 2012, Bye
and Svenonius 2012, Zimmermann 2013)

e subtractive morphology (Trommer and Zimmermann 2014)

(4) Proposal: the exponent of the diminutive morpheme in Huozhou Chinese is a mora, i,

Diminutive : i,

(5) When the stem is affixed by p,., either reduplication or subtraction can emerge as repair strate-
gies to avoid a floating/drifting mora. The possible surface forms are given below ( shaded
elements and dotted lines are not underlying):

(a) Subraction with CL (b) Reduplication (c) Partial reduplication
(kajl+p, — [ka] [sVal+p, — [sVa.s%a] [kaj]+u, — [kaj.ka]
o o a
k a j sV a sW.l’ a;’ k; az J3 k1 az

(6) All these forms can be generated by the interaction of constrains.

4 Analysis in Optimality Theory

4.1 Crucial constraints

(1) Colored Containment Theory (van Oostendorp 2006)

(a) Underlying elements are colored; epenthetic elements are uncolored.

(b) Nothing can be ‘deleted’. Instead, morphological materials can be marked as phonetically
invisible.

(c) For instance:

o o o

1
(i) colored association line (ii) uncolored association line (iii) colored association line
phonetically visible phonetically visible phonetically invisible

(2) Some crucial constraints that can derive subtraction are given below (Trommer and Zimmer-
mann 2014):



(@ p—o
Assign a violation mark to every mora node which does not dominate at least one segmen-
tal root node.

(d) p=o
Assign a violation mark to every mora node which does not phonetically dominate at least
one segmental root node.

(c) o+ pu
Assign a violation mark to every mora node which is not dominated by at least one syllable
node.

(@) *o2°
Assign a violation mark to every segmental root node which is dominated by more than
one root via phonetically visible material, where root is defined as a node not dominated
by another node.

Violation profile:

@p—e b p=e! @0 p! @d*e

T l l l
| | |

a. ,zr,u : : * y
a S N
ILL | | |
b. & S |
a l l l
p l l l
c. R l
a I l :

(3) Constraints that are relevant to reduplication:

(a) DEP-u: Every mora of the output has a correspondent in the input (No mora insertion).
(McCarthy and Prince 1995)

(b) INTEGRITY-IO: No segment of the input has multiple correspondents in the output (No
fission). (McCarthy and Prince 1995, Struijke 2000)

(4) Another top-tier constraint is T/o,,,, which motivates mora insertion:

o T/o,,
Lexical tone must be carried by a heavy syllable.

Note: This constraint is proposed on the basis of two principles,
e Weight-to-Stress Principle: A syllable is stressed iff it is heavy.

e Tone-to-Stress Principle: A stressed syllable can be assigned a lexical tone or pitch accent.
An unstressed syllable is not assigned a lexical tone or pitch accent.(Duanmu 2007, 2014)




4.2 The constraints in action
4.2.1 Open syllable noun: reduplication

e Recall the pattern shown in table 1 and table 5, subtraction (rime change) does not apply, and
reduplication is employed to avoid floating/drifing mora .

Tableau 1. Reduplication as a repair strategy

7 T | |
I I I I
TR I I I I

/D Tlo,, i [ e i 020 | g« [ i INTEGRITY i DEP-,
sV a | | | |
o | | | |
I I I I
I I I I
Y VA VP | | | |

%) %
4 4 C | |
sV g I I I I
o | | | |
I I I I
I I I I
Y VA VP | | | |
° X AT T I |
s¥_a ! ! ! !
7 7 | | ; ;
| | | 1
I I I I
L .

10 B - | |
o o T | |
S I I I I
d. ey #1 | | | sk |
Vo S | |
sV ap Swl’ ay | | | |

4.2.2 Closed syllable noun: subtraction or partial reduplication

(1) Several candidates that fatally violate the top-tier constraints are not included in the following
tableau to save space:

Violates e Violates o2 violates T/UW

b A’” f'

k k; azJ%kl az

(2) In the following tableau, the constraints o <— p and INTEGRITY are unordered, which can yield
variations (cf. Anttila 1997):

e When INTEGRITY >> o < pu, candidate (b) wins (tableau 2);
e When o < p > INTEGRITY, candidate (c) wins (tableau 3).



Tableau 2. Subtraction as repair strategy

o T :
| | | |
+x | | | |
Tlr s T/aw:u—>o:*o2®:ﬂz>o INTEGRITY | 0 + y 1 DEP-u
| | | |
k a ] I I I I
7 | T |
| | | |
I I I I
a J1L o o
k a ] l l l |
o | | | |
I I I I
b | | | |
b. = I I I * I
[ o |
a | | | |
7 | o |
/\ | | | |
| | | |
| | | E3E] | sk
| | | | . |
| | | |
132J3k1 az ! ! ! !
O—¢
B uz

e Another candidate is

e This candidate is not favored since the syllable node here dominates three moras.

k

|+

aj

10




Tableau 3. Partial reduplication as repair strategy

a I I I :
| | 1 |
+itg | | | .
T IT g Tioy, | H—e o2 it = ® | o< p | INTEGRITY | DEP-1
| | | |
k a] | . |
g ! 1 1 ;
| | 1 |
| | 1 |
d. ! *
/|:= | | | |
k aj | \ | |
o | | ; ;
I | 1 |
I | 1 |
b Ti - *
. \ | ! !
| | 1 |
| | 1 T
I | 1 |
| | | |
| | | |
ki a2J3k1 az | : : |

5 Alternative analysis

(1) Shen et al.(2010) view rime change as vowel harmony.

(2) The exponent of diminutive morpheme is analyzed as [z]], equivalent to the diminutive rhotic
suffix [a1] in Standard Mandarin.

(3) Shen et al.(2010) propose two rules, i.e. vowel harmony rule and deletion rule, exemplified be-

low ([p"a1.z|]: ‘plate + diminutive’):
Underlying plan.z)
Vowel Harmony | pUen.z)
Deletion pled-o
Surface p'e

(4) This proposal is able to deal with the change of vowel quality during rime change, but there are
several drawbacks comparing to the current analysis in this paper:

(a) The issue of learnability: there is no hint in adult’s grammar showing that the exponent
(underlying representation) is [z}];

(b) It cannot capture compensatory lengthening;

(c) It overlook reduplication as a way to form diminutive.

11



6 Closing remarks

To sum up, this paper

(1) demonstrates that all the patterns of Huozhou diminutive formation can be attributed to the
affixation of a single mora;

(2) contributes new data to the theoretical literature of Generalized Non-linear Affixation;

(3) extends the typology of possible morphemes whose exponents consist of only one prosodic
node.

(4) adds one more case to the typology of Chinese affixation (Lin 2004). Mora affixation can not
only result in lengthening in Chinese languages, but also subtraction, as shown by Huozhou
Chinese.

Next step:

(1) collect first-hand data on some detailed issues, including the diminutive formation of disyl-
labic/trisyllabic compounds;

(2) use acoustic evidence to confirm the moraic representation and refine the analysis.
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