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ABSTRACT

This paper investigates tone sandhi phenomenarigyRo, a Jin dialect spoken in
Shanxi province in China. Pingyao tone sandhi iscsp in that tone sandhi in
bi-syllabic strings is construction sensitive, tarte sandhi in tri-syllabic strings is not
fully conditioned by construction types. Based goti@ality Theory (OT), this paper

proposes analyses for bi-tonal and tri-tonal samat®ingyao. We show that while
bi-tonal sandhi can be accounted for by assumiag ttrere are different grammars
associated with different construction types, theklof construction sensitivity in

certain tri-syllabic strings suggests that the eisgion between construction types
and phonological grammars can be sacrificed to tpmith a higher demand. In

Pingyao, the higher demand is to avoid having #otral string with marked tone

sandhi domain from being associated with conflggmammars.

Key words: Pingyao, construction sensitive tone dsan Optimality Theory,
directionality
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1. INTRODUCTION

This study examines the tone sandhi phenomenagy®b, a Jin dialect
spoken in Shanxi province in China. Pingyao torredBais special in that
bi-tonal and tri-tonal sandhi behave differentlytwiespect to construction
sensitivity. Pingyao bi-tonal sandhi is conditiontag construction types. In
two-syllable subject-predicate or verb-object camgions (hencefortha
construction), Type A tone sandhi takes place; theo two-syllable
grammatical constructions such as modifier-head, njurmtion,
verb-complement construction or reduplicated noumen¢eforth @
construction), Type B tone sandhi applies (Hou 198B2a, 1982b, 1999;
Bao 1990; Tsai 1994; Chen 2000; and J. Zhang 198@Wwever, in
tri-syllabic strings, the association between camsion type and tone
sandhi observed in bi-tonal sandhi disappears iitaioecases—sometimes
Type B tone sandhi occurs in @rconstruction and sometimes Type A tone
sandhi occurs in & construction (Shen 1988; H. Zhang 1992; Tsai 1994;
and Chen 1990).

The present paper examines bi-tonal and tri-toaatisi in Pingyao in
terms of Optimality Theory (OT; Prince and Smolgnsk993/2004,
McCarthy and Prince 1993)). For bi-tonal sandhgé gaper proposes that
construction4 and constructionB have their own associated phonologies
that contain differentankings of certain constraints. The differenceshim
ranking result in the different tonal alternationghe different construction
types. For tri-tonal sandhi, since the constructigpe fails to govern tone
sandhi in certain cases, it is proposed that theocition between
constructions and construction-specific grammaukhbe considered as
violable OT constraints. In Pingyao, the association carsdeificed to
comply with a higher demand; the higher demandiprevent a tri-tonal
string with a marked tone sandhi domain (i.e., maa that fails to align
with a morphosyntactic structure) from undergoioget sandhi of different

types.
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The paper is organized as follows: Section Zriless Pingyao bi-tonal
and tri-tonal sandhi. Sections 3 and 4 offer argyfer bi-tonal and tri-tonal
sandhi. Section 5 concludes this pap#érPingyao data are drawn from Hou
(1980, 1982a, 1982b) and Chen (1990). Due to slrads, this paper does
not discuss tone sandhi beyond three syllables.

2. PINGYAO TONE SANDHI — SOME BASICS
2.1 Bi-tonal Sandhi

Pingyao has three lexical tongsng shengl3, shang sheng3, andqu
sheng35! Pingyao bi-tonal sandhi is sensitive to grammatoalstructions.
A tonal combination involving the construction (j.esubject-predicate or
verb-object) undergoes different tonal alternatioinem combinations
involving the construction (i.e., other construnSosuch as modifier-head,
conjunction, verb-complement, or reduplicated noun)

Given three lexical tones, nine?(®i-tonal combinations can arise in
Pingyao. For bi-tonal combinations of thenstruction, five undergo tone
sandhi, as shown in (1). (In the examples belomedare separated by ‘T,
represents base tone, afidepresents sandhi torfe.)

1 In addition to 13, 35, and 53, there are twdones in Pingyagjinru 23 andyanru54. Bao
(1999), Chen (2000), and J. Zhang (1999) treatwloeru tones_23and_54as variants of the
two nonfu tones, 13 and 53, respectively becausea2® 13, and 54nd 53 are not only
phonetically similar but also behave similarly amé sandhi. The present paper follows these
scholars and also considers the tmotones as allotones rather than lexical toness It i
actually quite common to considen tones as variants of noo-tones in phonological
studies of Chinese dialects. For example, baseghmmetic and phonological evidence,
Duanmu (1997¢onsiders the short Haf Shanghai to be an allotone of HL and, Chun@®80
and Lin (2011) consider the twa tones_32and _54of Dongshi Hakka as the variants of the
two non+u tones 31 and 53.

2 As the focus of the present paper is on toneerdttan segments, the Pingyao examples
are cited using the official pinyin transcripticather than phonetic transcription.
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(1) Tone sandhi in thezconstruction

Input Output  Example
. 13-35 31’-35 jia bai ‘the family is broken up’
. 13-53 35'-53 zheng yarieyes are open’
35-13 13’-13 yuan shertthe yard is deep’
. 35-35 31-35 shou qgi‘to be bullied’
. 53-53 35'-53 erruan‘easy to be persuaded’

®Do0 T

A schematic summary of the changes is give)n (

(2
01\ 0, 13 35 53
13 31'-35 35'-53
35 13-13 31-35
53 35'-53

(Key: The shaded areas contain tonal combinatimatsdo not change.)

Bi-tonal combinations of the constructioralso undergo tone sandhi, as
shown in (3).

(3)  Tone sandhi in thezconstruction

Input Output Examples

13-13  31'-35’ kai kai ‘can be opened’ [verb-complement]
13-35  13-13' xiong di‘brothers’

13-53  31'-53 zhenjia'true and false’

35-13  35-53' da mernfmain door’

35-35  35-53' bing tong'iliness’

P20 TR

3 The 53 tone in the word final position sounds #28. This paper follows Chen (1996,
2000), Bao (1990), and Tsai (1994) and considegsfitial rise to be phonetic and of no
phonological importance.
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A schematic summary of the changes in (3) ismin (4).

4)
01\ 02 13 35 53
13 31-3% 13-13 31'-53
35 35-53’ 35-53’
53

The operation of tone sandhi on teconstruction is clearly different
from that on thea construction. As shown, a single combination might
surface with different output forms depending oniclthconstruction is
involved. Take /35-13/ for example, the combinatsumfaces with [35-537]
when it is of thed construction (e.g.da men‘main gate’) but as [13'-13]
when it is of thea construction (e.g.yuan sherithe yard is deep’. It is
worth noting that the sandhi site in the two cansion types is different. In
the_1 construction, it is always the tones on the ridat remain intact and
the tones on the left that undergo tone sandhthénd construction, it is
generally the tones on the left that remain unchdrand tones on the right
that undergo tone sandhi. /13/ is the only exceptibcan change to [31']

4 Pingyao tone sandhi does not distinguish betwgemastic and morphological structures.
For instance, the disyllabic string of a verb-obanstruction undergoes Type A tone sandhi
no matter whether the disyllabic string is a phrésg., mo dao‘sharpen a knife’) or a
compound (e.g.cao xin ‘worry’). In addition, Pingyao tone sandhi does rstinguish
different syntactic categories (except for redwugikd nouns and verbs [cf. fn. 6]). Consider the
examples below; (a), (b) and (c), which belongn®® construction, all undergo type B tone
sandhi despite the fact they belong to differentagtic categories.

Underlying tone Sandhi tone Example Syntactic
category
a. 13-13 31'-35 pei shandsad’ Adj
b. yuan yang Noun
‘mandarin ducks’
C. gen suito follow’ Verb

147



Hui-shan Lin

before /53/ or another /13/We hereafter refer to the tone sandhi pattern of
the 4 construction summarized in (2) as TSA, and to tbhhtthe 3
construction summarized in (4) as TSB.

5 J. Zhang (1999) proposes an insightful OT analysRingyao bi-tonal sandhi. He attempts
to explain the exceptional change of a left /18&tin TSB from the perspective of historical
tone change. J. Zhang proposes that the sandhidbmyin tone should fall and that of a
yang tone should rise based on two assumptions: (IDeless onsets associatedytoping
tones usually cause the following rimes to accompaith a falling tone while voiced onsets
associated tgangpingtones usually cause the following rime to accorgpanising tone; (2)
sandhi tones are more conservative than base tdheZhang proposes th¥in/Yang
Preservation constraint below to capture the fact.

Yin/YangPreservation: In sandhi formgn tones are falling angangtones are rising.

J. Zhang considers the left-hand /13/ of TSB taalyinping tone and claims that it should
surface with a falling tone according ¥n/YangPreservation. However, whilgin/Yang
Preservation might explain the change of /13/ t0][Before /53/ and /13/, it fails to explain
why /13/ does not change before /35/ (i.e., /13-35{31'-13"]).

% In addition to TSA and TSB, there is actually restkind of tone sandhi that applies in the
case of reduplicated verbs. Reduplicated verbs are cormidas Construction in Hou
(1980).

Underlying 13-13
tone
Constructiond Sandhi tone 13-13 [verb-objesidi che'drive car’
Constructions Sandhi tone 31'-35] [modifier-head]cong hudonion flower’
[reduplicated Nkai kai‘idea’
ConstructionC Sandhi tone 35'-31] [reduplicated Vikai kai‘to open a little’

Construction ¢ represents a minority type in Pingyao tone sandhd is seldom
addressed/analyzed in the literature. Due to spatts, the present paper focuses on tone
sandhi of the two dominant construction types, (46 ®).
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2.2 Tri-tonal Sandhi

Tri-syllabic tone sandhi in Pingyao is more intilgmt Grammatical
construction in tri-syllabic strings is more compleTake ban jiao shi
‘stumbling block as an example. The tri-syllabic word itself is of a
modifier-head @) construction (i.e.,dan jiadmodifier+ [Shilnead. IN addition,
it contains a left-branching verb-object)(construction (i.e., Han] e+
[jia0]oniec)- Therefore, the tri-syllabic word has the struetu{ 1} }.
Another characteristic of Pingyao tri-syllabic tosendhi is that it is based
on bi-tonal sandhi. Therefore, each tri-syllabiinst (e.g., XYZ) will have
two bi-tonal windows (e.g., XY and YZ), as illugied in (5) (cf. Chen et al.
2004):

(5) X Y z
| | | |

I Il (bi-tonal windows)

The directionality of the tone sandhi operatispends on whether the
bi-tonal windows are scanned from | to Il (rightagy or from Il to |
(leftwards). Thus, two issues arise in tri-tonahdia. First, is tone sandhi
still conditioned by construction types when hiehécal structures are
involved? Second, how is the directionality of thgeration of tone sandhi
determined in tri-tonal sandhi?

Pingyao tri-tonal sandhi can be categorized inteahypes with respect
to the traffic of tone sandhi and construction #&aiity. In the first type, the
directionality of the operation of tone sandhi isnditioned by the
morphosyntactic structure and tone sandhi is cmmdit! by the grammatical
construction. For instance, in (6) tone sandhi iapgdeft-to-right, following
the morphosyntactic structure (as shown in 6a).ly¥ipg tone sandhi in the
reverse direction would result in the wrong outfag shown in 6b). Tone
sandhi is also sensitive to construction types. ban jiao shi
‘stumbling block’, since the two words on the lgftolve a verb-objectA)
construction, TSA takes place. But for the two torm the right, TSB
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applies becausshi ‘stone’ andban jiao ‘to trip’ before it belong to a
modifier-head ) construction.

(6)  ‘stumbling block’
a. to trip stone
{{ ,ban jiag shig
35 13 53 Input
13’ 13, TSA
31 53 TSB
13 31 53 Output
b. to trip stone
{{ ,ban jiag shig
35 13 53 Input
31 53 TSB
35 314 TSA(n.a)
*35 31 53 Output (wrong!)
(Key: {...} = morphosyntactic structure; ' ...s ' = application domain of
TSA/TSB)
(7)  ‘thousand-layer insole’
a. thousand layer insole
{;{qian ceng dig
13 13 53 Input
31 35% TSB
35’ 53 TSB (n.a.)
31 35’ 53 Output
b. thousand layer insole
{{ ;gian ceng dig
13 13 53 Input
31 5% TSB
13 31 TSB (n.a.)
*13 31 53 Output (wrong!)
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In the second type, the directionality of the ofieraof tone sandhi is
not sensitive to the morphosyntactic structure tmrte sandhi is still
conditioned by the grammatical constructions. Fstance, although (8) is
morphosyntactically right-branching, tone sandhpliegs left-to-right (as
shown in 8a). If tone sandhi applies right-to-lefollowing the
morphosyntactic structure (as shown in 8b), thengroutput is derived.
Although the directionality of the operation of éosandhi does not conform
to the morphosyntactic structure, there is stillgaod correspondence
between construction type and tone sandhi. Sinterf8/ involves thed
construction, only TSB applies.

(8)  ‘the west wing-room’
a. west wing-room

{gXi {xiang fang;} }
13 13 13 Input

31 35’z TSB
35" 53 TSB
3r 35 53 Output
b. west wing-room
{Xi {xiang fang,} }
13 13 13 Input
31" 35% TSB
13 31 TSB (n.a.)

*13 31" 3% Output (wrong!)

The third type is the most intriguing; not onlyt@ne sandhi operation
directionality insensitive to morphosyntactic stiue, tone sandhi is also
not fully conditioned by theonstruction types. For instance, although (9) is
morphosyntactically left-branching, tone sandhi l&sp right-to-left
(compare 9a with 9b). In addition, although (9¢dsnposed of botks and 2
constructions, only TSA takes place.
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(9)  ‘thejourney is long’

a. journey long
{{ ;lu-dao} chang,}
35 35 13 Input
13 13, TSA
13’ 135 TSA
13 13 13 Output
b. journey long
{{ slu-dao} chang,}
35 35 13 Input
35 53% TSB
53’ 13, TSA(n.a))
*35 53 13 Output (wrong!)
(20) ‘very lucrative’
a. very make money
{zshen {zhuan gian}}
53 35 13 Input
53 3% TSB (n.a)
35 53 TSB
53 35 53’ Output
b. very make money
{shen {zhuan qian}}
53 35 13 Input
13 13, TSA
53 13% TSB (n.a.)
*(3 13 13 Output (wrong!)

Without citing further examples, in (11) we giveetbverall tri-syllabic
tone sandhi pattern as laid out in the literatB8befh 1988, Chen 1990, H.
Zhang 1992, Tsai 1994), where the tree represdmsntorphosyntactic
structure, the node labelst’*and ‘@ indicate the construction type, X
represents the syllable, ‘-A-’ and ‘-B-’ beneatle thhee indicate which tone
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sandhi applies, and ‘!’ signals tone sandhi apptica that do not match the
construction types. As shown in (11), for eachytiabic string, there are two
possible morphosyntactic structures, left branclaind right branching, and
each morphosyntactic structure can have four plessgrammatical
constructions, with th@/@ construction on the inner/outer cycle. In (11), A3
A4, B1, and B2 belong to the first interaction typd and B4 belong to the
second type; and, A2 and B3 belong to the thire typ

(11) The overall tri-tonal sandhi pattern (Shen 1988,e6h1990, H.
Zhang 1992, Tsai 1994)

(@).7 Type
Left- branching Right- branching

-A- -A- - A - - B -
-A- -Al- -A- -A-

(b) z Type

A& AN /}\ N\

-A- -B- -B-
-B- -B- -BI- -B-

The pattern in (11) reveals two things. First, theectionality of the
operation of tone sandhi is not governed by momphastic structures.
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Rather, it is governed by the construction type.shewn in (11a), tone
sandhi operates right-to-left when the topmost twanson belongs to Type
A and (11b) shows that tone sandhi applies in therse direction when the
topmost construction is of Type (Shen 1988, Chen 1990)Second, while
tri-tonal sandhi is generally conditioned by constion type, a mismatch
between construction type and tone sandhi occuesne tri-syllabic string
has a®4 structure (i.e., A2 and B3). When tkgzl is morphosyntactically
left-branching (i.e., {{8}.4}), only TSA applies; when theda is
morphosyntactically right-branching (i.e8{4}}), only TSB applies These
rules are summarized in (12):

" Pingyao is not the only language whose tone sawpitiation directionality is insensitive to
morphosyntactic structures. Tone sandhi in Chirddakects such as Tianjin (Tan 1987; Z.
Zhang 1987; Hung 1987; Chen 1986, 1987, 2000; 104202008, 2012; Wee 2004, 2010),
Sixian-Hakka (K. Hsu 1996; Hsiao 2000; Lin2004a024), Boshan (Chen 2000; Lin2004a,
2004b), Chengdu (Lin 20044, 2006), as well as enTitbeto-Burman language of Hakha-Lai
(Hyman and VanBik 2004; Lin 2004a, 2005c) is alsensitive to morphosyntactic structures.
For instance, in Sixian-Hakka tone sandhi consitepplies left-to-right irrespective of the
morphosyntactic structures; thus, both the morphtasyically left branching utterancet§u
kon}thong ‘pig liver soup’ and the right branching utteranfmai {tsukon}} ‘buy pig liver’

that are underlyingly /LH-LH-LH/ correspond to teame tonal output [L-L'-LH] which is
the result of left-to-right application (i.e., LHH-LH -> L-LH-LH -> L-L-LH, not
LH-LH-LH - *LH-L-LH). However, unlike Pingyao whose tone sandhi opmerat
directionality is conditioned by grammatical constions, tone sandhi in the
morphosyntactically insensitive dialects/languagesntioned above is governed by the edge
of prominence (Lin 2004a, 2004b, 2005a, 2005b, 20P@08). Tone sandhi applies
left-to-right if a dialect/language mgght prominent (e.g., Tianjin, Boshan, and Sixian-Hgkka
and right-to-left if a dialect/languageléft prominent (e.g., Chengdu and Hakha-Lai).
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12)
Topmost Construction Directionality Tone sandhi
construction of tone sandhi matches
operation construction type
{{ A4} Yes
{A{ 43} Yes
A {A 1} @ Yes
{ 8.4} No
(only TSA
applies)
{ & 3} Yes
{B{ B}} Yes
B {43 = Yes
{ B A1} No
(only TSB
applies)

Thus, while bi-tonal sandhi is construction sewsititri-tonal sandhi is
not entirely conditioned by construction types. &eouction types fail to
condition tri-tonal sandhi when @7 structure is involved. In additipthe
direction of tone sandhi is not governed by thephosyntactic structure but
is conditionedby construction type. Tone sandhi applies rightefo-when
the topmost construction belongs to Tygeand left-to-right when the
topmost construction belongs to Type
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3. OT ANALYSES TO BI-TONAL SANDHI

This section provides OT analyses of bi-tonal safidiVe propose that
different construction types have their own asdedigphonologies. There
are two cophonologies in Pingyao: a@nconstruction-specific phonology
(i.e., .4) and a® construction-specific phonology (i.eq®). The two
construction-specific phonologies will be treateddrms of OT constraints.

The present paper adopts Bao’s (1999) model ansidens each tone to
have an internal representation such as that iy {A3vhich tone features
are dominated by a node called Contour, which sister of the Register
feature; both Contour and Register are dominatedab¥onal Nodé€.
Therefore, the three lexical tones (i.e., 13, 3@ &3) and the derived tone
(i.e., 31) can be represented as in (14); besid8s Bnd TSB, as
summarized in (2) and (4), can be represented irerdetail in (15) and
(16):

8 A reviewer questions whether it is possible tooact for Pingyao tone sandhi by Lexical
Phonology. That Lexical Phonology cannot work tedict Pingyao tone sandhi is addressed
clearly in Chen (1990:25) and Ch&000:94). One of the reasons the model fails tdkvi®
that though it seems that thieconstruction (e.g., subject-predicate and veijeatpis more
phrase-like while the construction (e.g. modifier-head, conjunctioninisre compound-like,

it is wrong to equate TSA to a post-lexical rulel &t18B to a lexical rule. That is because TSB
can apply to phrase-like strings and TSA to lexic@mpounds. For instance, the
subject-predicate sequenteu teng which has the idiomatic meaning of ‘troublesome’,
undergoes TSA even though it is highly lexicalizedl has a meaning that is not derivable
from its constituent parts ‘head’ + ‘ache’. Besidiéd SA is considered as a post-lexical rule
and TSB as a lexical rule, it will be difficult texplain why TSA, a post-lexical rule, can
apply before TSB, which is a lexical rule (ref. 6).

® For a detailed discussion/comparison of the diffemodels of tonal geometry, please refer
to Bao (1999), Chen (2000), and Yip (2002).
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(13) Tonal geometry proposed in Bao (1999)

T
/

register contour

(14)

a 35
T

r/ \c

I VRN

Hr t
I
I
C. 53
T

PN

Hr

I
h

[Hr= high register, Lr = low register]

tonal node

AN
t

| h
31
-
/\
AN
Lr t t
I |
h o
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(15) TSA- represented with register and contour features

o:1\0, 13 35 53
Lr,Ih Hr,lh Hr,hl
13 13-13 31’-35 35’-53
Lr,lh Lr-Lr Lr-Hr Hr-Hr
Ih-lh hi-lh Ih-hl
35 13-13 31’-35 35-53
Hr,lh Lr-Lr Lr-Hr Hr-Hr
Ih-lh hi-lh Ih-hl
53 53-13 53-35 35’-53
Hr,hl Hr-Lr Hr-Hr Hr-Hr
hl-lh hl-lh Ih-hl
(16) TSB- represented with register and contour features
0.\ 0, 13 35 53
Lr,lh Hr,lh Hr,hl
13 31’-35’ 13-13’ 31’-53
Lr,Ih Lr-Hr Lr-Lr Lr-Hr
hil-lh Ih-lh hi-hl
35 35-53’ 35-53' 35-53
Hr,lh Hr-Hr Hr-Hr Hr-Hr
Ih-hl Ih-hl Ih-hl
53 53-13 53-35 53-53
Hr,hl Hr-Lr Hr-Hr Hr-Hr
hl-lh hl-lh hl-hl

3.1 Edge of Prominence and Positional Faithfulness
A major difference between the and @ constructions is the position of

the sandhi site. For th@ construction, it is the tone on the left that
undergoes a change in tone sandhi. The tone armgtitenever changes. On
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the contrary, thes construction tends to preserve the tone on the vigiile
allowing tones to change on the left when tone kaoccurs.

In the literature (Yip 1980, 1999, 2002; Shih 19B&ianmu 1993; Chen
2000; Hyman and VanBik 2004; Lin 2004, 2008; We®4£®010; among
others), languages that tend to preserve the riggtttione while allowing
tones in other positions to change in tone sandhicansidered asght
prominent(e.g., Beijing Mandarin, Tianjin, Sixian-Hakka, #bern Min)
and languages that tend to maintain the left tohenatonal alternation takes
place are considered ket prominent(e.g., Chengdu, Hakha-Lai). Therefore,
the_2 construction has the characteristics of a rightrpnent language and
is right headed; in contrast, tiBconstruction has the characteristics of a left
prominent language and is left head@din other words, 2 and @
constructions have opposite head positions.

10 Tsai (1994) attempts to explain edge of prominencg and 3 constructions based on
Duanmu’s (1990hon-head stresfNHS), whereby in a syntactic head/non-head matihe
stress is assigned to the non-head. NHS correotigigis the preservation of the right-hand
tone in a subject-predicate and a verb-objegt ¢onstruction, which are syntactically
left-headed, and the preservation of the left-htore in a modifier-headdj construction,
which is syntactically right-headed; however, itfdo make the correct prediction for tone
sandhi in the rest of the constructions. For instaras a verb-complement construction is
syntactically left-headed, NHS would predict thegarvation of the right-hand tone. But in
reality, it is the left-hand tone that tends togoeserved in such a construction. Therefore, this
paper judges the edge of prominence accordingastébility of tone. That the edge where
the underlying tone is retained is the edge of pmence is supported by acoustic studies. For
instance, Lin et al. (1984), Peng (1996), and Ch@liri895) have examined the phonetic
properties of Beijing Mandarin, Taiwanese and Sixitakka, respectively. The results show
that in Beijing Mandarin and in Sixian Hakka, ttomal length of the second syllable of a
di-syllabic word is longer than that of the firgtllable, and in Taiwanese, a phrase final
syllable is longer than a phrase internal syllatdepporting that Beijing Mandarin,
Sixian-Hakka, and Taiwanese are right headed. dlitiad, H. Hsu (2006), based on the fact
that rising tones are longer than level tones, ivicturn are longer than falling tones (Ohala
1978), argues that Chengdu, which tends to retanléftmost tone in tone sandhi, is left
headed because in Chengdu tone sandhi, rising &vaes/oided at the right edge (ref. i, ii, iii)
and high level tones are preferred to falling toatethe left edge (ref. )v
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The stability of the right tone in th& constructiorand of the left tone in
the @ construction during tone sandhi can be capturedpbgitional
faithfulness constraints such asbENT-IO-T-R and IDENT-IO-T-L,
respectively. However, as both the right edge efaltonstruction and the
left edge of the® construction are the edge of prominence in both
constructions, the two constraints can more gelyetsd referred to as
IDENT-IO-T-HD.

(17) IDENT-IO-T-HD: The tone standing at the prominent position canno
be different from its corresponding tone in theporit

In the @ construction, although the tones at the head (pfgjtion are
generally preserved, /13/ before 53 and anotheis 1&@lowed to change.
Thus, DENT-IO-T-HD will make a wrong prediction. But since /13/ is the
only lexical tone that is low in register, a getiegedion can be made: at the
head position Hr tones never change while Lr taaresallowed to change
when properly conditioned. ThuspaNT-IO-T-HD should be divided into
two sub-constraints, one imposing a restrictiontlts change of Hr tones
and the other on Lr tones.

(18) IDENT-IO-T-HD(Hr): The Hr tone standing at the head position
cannot be different from its corresponding tonéhig output.

(19) IDENT-IO-T-HD(Lr): The Lr tone standing at the head position
cannot be different from its corresponding tonéhm output.

In TSB, since at the head position Hr tones nelaange while Lr tones
are allowed to alternate,DENT-IO-T-HD(Hr) must be dominant while
IDENT-IO-T-HD(Lr) must be outranked by markedness constraints (M) th
trigger tone sandhi. On the other hand, in TSA¢eitones standing at the

Chengdu tone sandhi rules:
LLM>UT_ ii. MH> M/{MH, ML}____
i.MH>H/LM_ __ iV.HM>H T

160



Pingyao Tone Sandhi

head position are always preserved, botbENI-IO-T-HD(Hr) and
IDENT-IO-T-HD(Lr) should be top-ranked.

(20) @A IDENT-IO-T-HD(Hr), IDENT-IO-T-H D(Lr) » MC
¢B  IDENT-IO-T-HD(Hr), MC » IDENT-IO-T-H D(Lr)

The constraint rankings in (20) suggest that Hesosre more stable than
Lr tones at the head position. This actually comforto de Lacy's (1999,
2002) observation about tone and prominence. Dey l@@mines the
interaction between tone and prominence and fihds different prosodic
positions have different tonal preferences: a Hetenpreferred over a M
tone, which in turn is preferred over a L tone ingwdically prominent (i.e.,
head) positions; in prosodically weak (i.e., nomdje positions, the
preference is the reverse, with L preferred ovemMich in turn is preferred
over H. The two fixed constraint rankings in (2bpg22) are proposed in de
Lacy (2002) to capture the facts.

(21) Tonal preference in the head position
*HD/L » *HD/M

(22) Tonal preference in the non-head position
*N ONHD/H » *NONHD/M

As Hr tones are higher in pitch than Lr tones, tbhes should be
preferred to Lr tones at the head position (cf. 201a). This preference
properly explains why Hr tones are more stable thatones at the head
position in thes construction? Nonetheless, though Lr tones are unstable at
the head position of @ construction due to their marked status, the rastilt

1 |pENT-IO-T-HD(Hr) and IDENT-IO-T-HD(Lr), when equally ranked, is equivalent to
IDENT-IO-T-HD.

12 The preferencéor Hr tones in head position and Lr tones in nea¢h position is also
reported in Dongshi Hakka (cf. Lin 2011a).
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tonal output is still low in register. This suggestB also contains a
constraint prohibiting register alternation at tiead position.

(23) IDENT-IO-REG-HD: The register of the head tone cannot be different
from its corresponding tone in the output.

The two positional faithfulness constraints (28) (23) together predict
that in thed construction, a /13/ tone at the head (left) posits allowed to
change and that it can only turn to 31', whichhis bnly tone in Pingyao that
shares the register feature with 13.

While IDENT-IO-REG-HD plays an important role in TSB in ensuring that
tones at the head position preserve their regjsthis constraint is not
decisive in TSA. However, since head tones nevesngd in TSA,
IDENT-IO-REG-HD is always respected in TSA and can also be coresides
top-ranked.

(24) @A 1DENT-IO-REG-HD, IDENT-IO-T-HD(HTr), I DENT-IO-T-H D(LI) » MC
¢B IDENT-IO-REG-HD, IDENT-IO-T-HD(Hr) » MC »IDENT-IO-T-H D(Lr)

3.2 Triggering of Tone Sandhi

This sub-section deals with tonal alternationsha two construction
types. For the sake of simplicity, the discussioat tfollows will focus on
what triggers the tonalternations and ignore details such as how proper
allotones are selected. Therefore, for each inpathination, the candidate
pull is limited to a totally faithful candidate and tbandidates derivable by
TSA and TSB.

Though (in addition to the location of sandhi sifed tonal alternations
in the two construction types seem to differ coesitly, careful
examination of TSA and TSB shows that they actuahare some
characteristics. First, both TSA and TSB have depeace for a 35-53
sequence. Five out of the nine bi-tonal combinatiaf both_ 2 and @
constructions undergo tone sandhi; of these, tvanga to 3%-53") (i.e.,
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25ai, 25aii, 25bi, 25bii). In addition, the altetioas occurring to /35-13/

(25aiii) and /35-35/ (25aiv) can also be consideasdsharing the same
trigger. In both cases, the 35 tone, when not ¥adld by a 53 tone, changes
to a non-35 tone.

(25) The preference for the 35-53 sequence

Input Output
ai. /13-53/ > [35"-53]
alii. /53-53 > [35'-53]
aiii. /35-13/ > [13-13]
aiv. /35-35/ > [31'-35]

TSH Input Output
bi. /35-13/ > [35-53]
bii. /35-35/ > [35-53]

Why is there a preference for a sequence of 39t58Droposed that the
sequence is preferred because there is an agreemgiith height (i.e., 5)
across the syllable. Thus, the preference for gdgpence is due to feature
agreement at the intersyllabic position. There khdoe a constraint
requiring a tone that ends/starts with a pitch Hhieigf 5 to be
followed/preceded by another 5 at the intersyllgdasition. In Bao’s model,
the pitch height of 5 has Hr in the register tiad dh] in the contour tier.
Therefore, the preference for the 35-53 sequennebeacaptured by the
AGREE[HTr,h] constraint in (263

13 The phenomenon can not be accounted for by a meneral constraint like @reet
which requires intersyllabic tone segments to agFee instance, in TSB there are three
output forms that violatdGReet. They are 13{Ih}Hh)13'€ /13(Ih-Ih)35/), 31°(hI-h1)53 €
/13(lh-h1)53/), and 53h|)53<6 /53(hl-h1)53/). In 31’-53 € /13-53/), the unchanged form
is even better than the sandhi form in terms eRéet. Thus, AGREEt will make a wrong
prediction.
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(26) AGREE[Hr,h]: A tone that ends/starts with [Hr, h] muste
followed/preceded by another [Hr, h] at the int#adyjc position.

T
'"7'\""""'" "\_'_\__H_r_.

Lo-- /———\—/— —————
| h |

Example (27) illustrates how AREE[Hr,h] predicts the tonal
alternations in (25). As shown, there are two nepstrategies for
AGREE[Hr,h] violations. One is to change the neighbgrione of a tone
carrying [Hr,h] at the intersyllabic position tohéeve agreement (i.e., 27ai,
27aii, 27bi, 27bii), the other is to change theetararrying [Hr,h] at the

intersyllabic position to *[Hr,h] when it is not gdent to a tone carrying
[Hr,h] (i.e., 27aiii, 27aiv)*

14 AGREE[Hr,h] is restricted to [Hr,h] and seems specificPingyao, but the constraint is
actually also effective in the well-studied BeijiMandarin. Bejing Mandarin has four tones,
H(Hr,h), LH(Hr,lh), L(Lr,l), HL(Hr,hl). In this didgect, there is a so-called “second tone
sandhi” that changes a second tone (LH) to aftinsé (H) after the first or the second tone
and before a non-neutral tone (Chao 1968, Duanni0,28mong others). For example,
melLH lanLH fangH > melLH lanH’ fangH ‘Mei, Lan-fang (a name)’. The phenomenon
can be considered as a kind of assimilation; tlcersk syllable is assimilated by the tone in
the first syllable. The sequence;HHy-LHy, is composed of two Hr tones. The first
syllable tone, Bi/LH4i, in addition to being Hr, also ends with an h t@egment [i.e.,
H(Hr,h) and LH(Hr,Ih)]. Before second tone sandtkes place, the adjacent Hr tones do not
agree in tone segment across syllable, violatiog#:[Hr,h]; the violation is repaired after
tone sandhi; that is, /H(Hir,h)-(Ih,HA)LH® [H(Hrh)-(H,HN)H1, /LH(H lh)-(h,Hr)LH/ >
[LH(HT, I- Hr) LH]. Thus, Beijing Mandarin secal tone sandhi can also be considered
as triggered by ARee[Hr,h]. It is worth noting, however, that exacthyow AGREE[Hr,h]
interacts with other constraints in Beijing Mandaréquires further investigation because not
all output combinations respect the constraint.iRstance, a L(Lr,l) or a HL(Hr,hl) does not
change to H after H or LH. As L and HL tones injBgj Mandarin never change to H tones,
a possible analysis is to rank constraints of afletgeneration aboveaRee[Hr,h].

164



Pingyao Tone Sandhi

(27) The preference for the 35-53 sequence exRek[Hr,h]

AGREE[Hr,h] violated AGREE[Hr,h] violation
repaired
ai. /13-53/ > [35’-53]
Lr,Ih-hl,Hr Hr,Ih-hl,Hr
aii. /53-53/ > [35'-53]
Hr,hl-hl,Hr Hr,lh-hl,Hr
aiii. 135-13/ > [13-13]
Hr,Ih-lh,Lr Lr,Ih-Ih,Lr
aiv. /135-35/ > [31'-35]
Hr,Ih-lh,Hr Lr,hl-Ih,Hr

TSB  AGREE[HTr,h] violated AGREE[Hr,h] violation
repaired
bi. /35-13/ > [35-53]
Hr,Ih-lh, Lr Hr,lh-hl,Hr
bii. 135-35/ > [35-53]
Hr,Ih-lh,Hr Hr,Ih-hl,Hr

Though both TSA and TSB are governed @R&E[HTr,h], the constraint
has different effects on the two grammarsrREE[Hr,h] plays a dominant
role in gA as no bi-tonal combination violates the constra®n the other
hand, AGREE[HTr,h] is not always respected ¢#B. AGREE[HTr,h] is violated
in [32'(Lr,hl-hl,Hr)53] (& /13-53/) and [53(Hr,hl-hl,Hr)53] €/53-53/).
/13-53/ does not change to *[35'(Hr,Ih-hl,Hr)53] satisfy AGREE[HT,h]
because the 13> 35 change at the head position violates
IDENT-IO-REG-HD. Thissuggestshe domination of BENT-IO-REG-HD over
AGREE[Hr,h] in ¢B.

For /53-53/, the tone on the left could have chdnge 35 Ji.e.,
*35'(Hr,Ih-hl,Hr)53] or the tone on the right to aon-53 tone [e.qg.,
*53(Hr,hl-lIh,Hr)35’] to escape the violation ofGREE[Hr,h]. But 53 never
changes in aB construction. This suggests thaeNT-I0-53, or more
generally DENT-IO-FALL, is dominant in B and that it outranks
AGREE[Hr,h].
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(28) IDENT-IO-FALL: A falling tone must be faithfully preserved ineth
output.

In TSA, though 53 is also relatively more stablartlthe other two tones,
a 53 tone is allowed to change before another b58e tdi.e.,
/53(Hr,hl-hl,H53/ > [35'(Hr,Ih-hl,Hr)53]) to satisfy ASREE[Hr,h]. This
suggests that @ReEe[Hr,h] and DENT-IO-FALL should be ranked in a
reverse order ipA.

(29) oA AGREE-[Hr,h] >>IDENT-IO-FALL
@B IDENT-IO-REG-HD, IDENT-IO-FALL >> AGREE-[HT,h]

The second property shared by TSA and TSB is thidt &f them require
adjacent rising tones to agree in register. Thjgagns the lack of adjacent
rising contours that differ in register in TSA af8B. It also explains why
/13-35/ and /35-13/, which involve rising combiais of different registers,
undergo tone sandhi in bathand @ constructions. The phenomenon can be
captured by SREEREG(RISE). The constraint is dominant in both TSA and
TSB.

(30) AGREEREG(RISE): Adjacent rising tones must agree in register.
(31) oA

AGREEREGRISE), IDENT-IO-REG-HD, AGREE-[Hr,h] >>1DENT-IO-FALL

oB

AGREEREG(RISE), IDENT-IO-REG-HD, I DENT-IO-FALL >> AGREE-[Hr,h]

We have examined several properties of TSA and TT8Bse properties,
which are captured by OT constraints, are shardablly TSA and TSB. The

15 AGREEREG(RISE) is equivalent to the conjoint constraint [OCRR& AGREEREG] o,
(constraint conjunction; Smolensky 1993) which piods adjacent syllables from violating
both OCP-RsE and AGREEREG.
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constraints play crucial roles in both tone sartghes, though the effect
they have on different constructions is not idaatid his is reflected by the
ranking difference between the two cophonologies.

Though TSA and TSB share some properties, theralace properties
that exist in TSB but not in TSA. First, TSB tertdsprohibit rising tones
from occurring in an adjacent position; howevesjng combinations can
freely occur in TSA. In TSB, four out of the fivétonal combinations that
undergo tone sandhi, i.e., /13-13/, /13-35/, /3-B®d /35-35/, involve
rising combinations in the underlying representatidhus, the tonal
alternations in the four pairs can be consideredbeisg triggered by
OCP-RsE. However, it is worth noting that the output foafrthe /13-35/~
[13-13'] change still surfaces with adjacent ristoges. As a matter of fact,
it constitutes chainshift together with the /13-£8/[31'-35’] change. That
is, 13-35> 13-13-> 31-35.

There are different approaches to chainshift. Tpdger adopts the
Comparative Markedness model (McCarthy 2003). Ins thmodel,
markedness constraints compare the output candidaker evaluation with
another candidate that is fully faithful to the uhpMarkedness constraints
are categorized into two types in this theory: ¢htisat penalize a marked
structure that is also present in the fully faitrfandidate (§M); and those
that penalize a marked structure that is not pteserhe fully faithful
candidate (§M).*°

Adopting McCarthy's theory, this paper proposes tmmparative
markednesgonstraintcOCP-RseEto account for the chainshift in Pingyao.
oOCP-RSsE penalizes old, but not new, instances of adjadeing tones.
The constraint must outrank the general faithfudnesnstraint DENT-IO-T
to predict the alternations induced by adjacemgitones inpB.

16 MccCarthy (2003) has shown that Comparative Markedrtan account for the grandfather
effect, the non-iterative process, atie derived environment effect. But see Yip (2003),
Growhurst (2003), Blumenfeld (2003), and (B. Li 89or criticisms of the theory.
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(32) oOCP-RsE Adjacent rising tones that are also present @ filly
faithful candidate are prohibited. That is, no ofiblations of
OCP-RsE.

oOCP-RsE, on the other hand, has no effect in TSA. This lmamproved
by the lack of tone sandhi in /13-13/. Thus, thenstaint must be
dominated byDBENT-IO-T in ¢A.

(33) @A IDENT-IO-T >>,OCP-RISE
¢B oOCP-RISE >> IDENT-IO-T

Second, the /13-53» [31'-53] change in TSB calls for a constraint that
is important in TSB but not in TSA. In the chantfe rising tone 13 on the
left changes to a falling tone 31', which agrees contour with its
neighboring tone. Thus, the change is consideretetariggered by a
constraint requiring contour agreement of adjat@mes.

(34) AGREECON: Adjacent tones must agree in contour.

ThoughAGREECON must outrankDENT-IO-T to trigger the change in
/13-53/, it cannot be ranked too high since notoaliput combinations in
TSB agree in contour. The surface of the prefesequence of 35-53
which differs in contour but satisfiedAGREE[Hr,h], suggests that
AGREE[Hr,h] must outrank AGREECON. On the other hand, since
AGREECON plays no role in TSA, it is proposed that it istranked by
IDENT-IO-T in @A.
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(35) oA IDENT-IO-T >> AGREE-CON
¢B  AGREE[Hr,h] >> AGREE-CON >> IDENT-IO-T

(36) and (37) are the final constraint rankingsafand ¢B.

(36) Ranking ofpA
IDENT-IO-T-HD(HFr), IDENT-IO-REG-HD, AGREEREG(RISE),
IDENT-IO-T-HD(Lr), AGREE[HTr,h]
>> IDENT-IO-FALL
>> DENT-IO-T
>> OCP-RsE, AGREECON
(37) Ranking ofyB
IDENT-1O-T-HD(HF), IDENT-IO-REG-HD, AGREEREG(RISE),
IDENT-1O-FALL , cOCP-RSE
>> AGREE[HTr,h]
>> AGREECON
>> bENT-IO-T
>> |DENT-1O-T-HD(LY)

In sum, tone sandhi in di-syllabic strings in Piagyis construction
sensitive. We propose that constructiand constructiors have their own
associated phonologies that are composed of the satrof constraints but
differ in their relative ranking of certain conshis. The differences in the
ranking of the constraints result in the differtartal alternations in the two
construction types. The proposed analysis is ctamisvith the assumption
of cophonology (Orgun 1996, Anttila 1997, Inkelasie 1997, Inkelas 1998,
Yu 2000, among others) in which a single language bave different
phonological grammars that are associated withemdifft lexical classes,
morphological categories, or morphological congtams, etc:’

17" As will be shown in Section 4, the selection o @@phonology from the other in Pingyao
is governed by the gsociationconstraint (59) which associates theonstruction taA and

169



Hui-shan Lin

(38) and (39) illustrate how the constraint ranking (36) and (37)
account for TSA and TSB, respectively. (The tonemding at the head
position are double underlined.)

(38) TSA
Input: /13-35/ Output: [31'-35] (Fully faithful output: 13-35%
13-35 ‘ ‘ 1 ‘

IDENT-1O-T- HD(HTr/Lr)

IDENT-1O-FALL
oOCP-RsE

AGREEREG(RISE)
AGREE[Hr,h]

IDENT-IO-REG-HD
IDENT-10-T
AGREECON

a. 13-35

Lr-Hr

Ih-lh : : !

= b.31-35 ; ; 3 * *

Lr-Hr l l

hl-lh ! : |

c. 13-13 *o ' | *
Lr-Lr !

Ih-lh

X
*

the @ construction tapB.

18 For the sake of simplicity, we focus on what tegg the tonal alternations and ignore
details such as how proper allotones are seletteetefore, for each input combination, the
candidate pull is limited to a totally faithful adidate and the candidates derivable by TSA
and TSB.
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(39) TSB
Input: 13-35 Output: 13-13" (Fully faithful output: 13-35)
1335 A E
o | g S
5 I ! ! @ ‘_ICT
T 9id: &= T
i Tiw @28 [
1 | 1 | 1 | w | I O 1
c:!0/o0ixg x| =0 |20
= . 0= . =0 i O oo 1] L 1 n
EiE Bl BB RE B
[T TT R TT Lo o o w w
cioioiQ@ ig|<|< |28
a. 1335 ' TR
Lr-Hr
Ih-lh : : : :
b.31'-35 A E L R
Lr-Hr L :
hl-lh ! ! ! :
= c.1313 IR g
Lr-Lr | | | |
Ih-lh

4. AN OT ANALYSIS TO TRI-TONAL SANDHI
This section provides an account for tri-syllalning sandhi. This section

starts by discussing how tone sandhi operationciiineality is predicted,
followed by discussion of construction sensitivitytri-tonal sandhi.
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4.1 Directionality in Tri-tonal Sandhi

As mentioned in §2.2, morphosyntactic structureay pho role in
determining the directionality of tri-tonal sandhiRather, the traffic of tone
sandhi is governed by the construction type ofttimnost constituent (i.e.,
the tri-syllabic string). When the topmost constiart belongs to typeq,
tone sandhi operates right-to-left; and when thmmist construction is of
type @, tone sandhi operates left-to-right.

How do we explain the correlation between the qowsbn type and
directionality? Howard (1972), based on the exationaof a large number
of phonological rules in a wide variety of langusgeffers an objective way
to determine the directionality of rule applicatidn his theory, the rule

9 Chen (2004: 806) proposes six general principtetha possible criteria that govern the
directionality of the operation of tone sandhi. ¥laee Structure Affinity, Temporal Sequence,
Derivational Economy, Transparency, Simplicity, aifdlformedness. None of the principles
governs the directionality of Pingyao tri-tonal dan Structure Affinity refers to cyclicity
following the syntactic bracketing. Temporal Seqeemefers to the temporal sequence of
speech organization thus prefers left-to-right ciomality. Derivational Economy chooses
the shortest derivational path, and thus prefezedihg and counterfeeding. Transparency, on
the other hand, favors feeding and bleeding. Suitpliprefers simple (level) to complex
(contour) tones. Finally, Wellformedness favors exivhtion that yields unmarked tonal
combinations. The fact that rule application di@tality in Pingyao tri-tonal strings is
insensitive to morphosyntactic structures quicklyes out Structure Affinity as the governing
factor. Similarly, tone sandhi operation directilityais not governed by the principle of
Temporal Sequence because tone sandhi also opeigtieso-left. Derivational Economy
also fails to predict the directionality becausecbynparing (6a), which is the attested output,
with (6b), which is unattested, it can be seen, thdiile both TSA and TSB apply in the
former, only TSB applies ithe latter. In other words, the unattested outputerived by the
shorter derivational path. Next, Transparency dsls. Consider (6) again. The attested
output (6a) is opaque because 35 changes to 18'theeigh it is not followed by 13 at the
surface. Besides, even though (6a) is opaque whBl¢ is transparent, neither contains
impermissible tonal combinations; therefore, Weltiedness can not work, either. Finally,
the principle of Simplicity also fails becauseRilhgyao tones are contour tones.
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application directionality is predicted from thecédion of the trigger (i.e.,
determinant) and the target (i.e., focus).

(Howard 1980
A rule is applied across a string from the sideesponding to the
location of the determinant to the side correspamdd the focus.

(40) Howard's directional rule application theory

Phonological Rule Rule Application Directionality
axX>vY _Z Right-to-left<
b.X>Y/Z__ Left-to-right=

In other words, rules should apply from the clian of the prominent
edge towards the non-prominent edge. Thus, foghd grominent language,
the phonological rule should apply right-to-leftdafor a left prominent
language, the rule should apply left-to-right.

The directionality as predicted in Howard's thebigs the advantage of
predicting transparent outputs. Consider a hypimifletanguage with the
two phonological rules listed in (41). Given thhg tphonological rules are
right headed, Howard's theory predicts that thdes should apply
right-to-left. (42) illustrates that a right-to-left directionglitesults in an
output (42a) that is transparent (there is neitmeunconditioned change nor
an impermissible string in the output) while a ‘efiright directionality
results in an output (42b) that is opaque. The wuip (42b) is opaque
because X changes to Y even though it is not fatbly Z at the surface.
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(41) Phonological rules: > Y/ __ Z

Z>A _ B
(42) Input Output Derivation
a. /IX-zZ-B/ [X-A-B] X-Z-B > X-A-B
&
b. /X-Z-B/ [Y-A-B] X-Z-B > Y'-Z-B > Y-A-B
=

(Key: x.x = current two-tone window scanned for possible application)

In Pingyao tone sandhi, since theonstruction is right headed while the
@ construction is left headed, Howard's theory cdiyeqredicts the
right-to-left directionality for a tri-syllabic dtrg in an_a construction and
the left-to-right directionality for a tri-syllabistring in aB constructiorf°

The right-to-left directionality suggests that tiiemain is right aligned
(o(00)); on the other hand, the left-to-right directibtyasuggests a left
aligned domain €o)o). Since an4 construction is right headed whiled
construction is left headed, no matter whetherditraain is right-aligned in
a tri-syllabic 4 construction or left-aligned in a tri-syllabig construction,
the domain is aligned to the prominent/head positis illustrated in (43).

20 Although Howard's (1972) theory can explain theedfionality in Pingyao tone sandhi
and a variety of phonological phenomena examinddsiwork, it fails in predicting the tone
sandhi operation directionalities in Hakha-Lai &tinese dialects such as Tianjin, Chengdu,
Sixian-Hakka, etc. (Hyman and VanBik 2004; Lin 2802004b, 2005a, 2005c, 2006, 2008;
cf. fn. 7).
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(43)

Topmost Construction Rule Tone sandhi

construction application domain

[head] directionality
{{ Ay.43 (o(00))
a {A{ A1} (o(c0))
- ]

[right headed] {A{ B} (0(00))

{{ 3.4} (0(00))

{ 8 8 ((oo)o)

5 {#{ B} ((00)0)

lleft headed] A A3 = ((00)0)

{ B A1} ((o0)o)

Pierrehumbert (1994) examines a number of phoncédgihenomena
involving alignment to a head position and propo$ed headness can be
treated as a location in the same way as theidgft/edges. In other words,
alignment constraints can also refer to head posti Therefore, in this
paper, instead of proposing TR for the @ constructionand ALLFTL for
the_4 construction, the more general constraint ATHD is proposed.

(44) ALLFTHD: Every foot (Ft) stands at the head position ef th
utterance.

ALLFTHD must outrank the AGNFT/MS constraint in (45), which

encourages the alignment of the foot and morphastiot structure. In
addition to ALFTHD and ALIGNFT/MS, two other constraints are needed.
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PARSESYLL (46) helps rule out foot structures that satisfy. BTHD but
have unparsed syllables [e.ggofc]. BINBRAN (47) helps rule out foot
structures that satisfy bothLAFTHD and RRSESYLL but are not binary
branching [e.g.,do0)].

(45) ALGNFT/MS: The edges of every foot are aligned with the
corresponding edges of somarphosyntactic structures (MS).

(46) PARSESYLL: Parse every syllable into higher prosodic levels.

(47) BINBRAN: Phonological structures are binary branching.

(48) and (49) illustrate how |ARSESYLL, ALLFTHD, BINBRAN } >>
ALIGNPS/MS|predicts thed(oo)) domain for the tri-syllabic string in the
constructionand the (§o)o) domain for the tri-syllabic string in the
construction, irrespective of the morphosyntadtiocctures of the strings.
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(48) Tri-syllabic_zconstruction (right headed)

{o{oc}} PARSESYLL: ALLFTHD | BINBRAN |ALIGNPS/MS
a. o(ago) *|
b. coo *Ixx .
c. 00)(0) i *| i * **
d. (60)o) I ! *
e. 00(0)) i P *
f. (©oo) ! L

= g, (-__550022 E i —
{{ oo} o}

a. a(oo) *| ! ! *
b. coo *|xx , j
c. 00)(0) ! *| ! * *
d. (60)o) i *! i
e. 00(0)) i i *| *
f. (©o0) ; ; *

e g. ©(00)) 5 5 *
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(49) Tri-syllabic #construction (left headed)

{o{oc}} PARSESYLL | ALLFTHD | BINBRAN | ALIGNPS/MS
a. 0(0o) *| Pk ’
b. coo *]Hx ;
c._(0(00)) Lo
d. (.')'0')(0') E *|* E * *%
e. 60(0)) I *
f. (000) *|
= __ g. (00)o) = = *
{{ oc}a} PARSESYLL : ALLFTHD : BINBRAN | ALIGNPS/MS
a. 0(00) *| L ! *
b. coo el , :
c. (0(00)) L ! *
d. 60o)(o) PRI px 5
e. 00(0)) S *
f. (000) *|
= g (e9)9) ' '

In a derivational theory, directionality is the wu#sof cyclic rule
application from the innermost tone sandhi domaitwards. In Optimality
Theory, cyclicity, which involves the protection afructures built on
previous cycles, can be properly captured by Otip@utput (OO)
correspondence (Benua 1997, Duanmu 1997). The titnaai OO
correspondence model (Benua 1997) requires theubutggms in OO
correspondence to be morphosyntactically relatedceS Pingyao tone
sandhi domain is not governed by morphosyntactiectires, cyclicity in
tone sandhi can not be properly captured by thditimaal model. Lin (2004)
proposes a Prosodic Correspondence Model for tandhé In this model,
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tonal outputs standing in prosodic relations can deluated for
correspondence.

(50) Correspondence Model for Tone Sandhi (Lin 2004:30)
Input Tone Input Tone
Th Tc Ta Tb Tc

| [ e

(Th’_Tc) —_— (Ta” (Th”__TcY)
BaseTone QutputTone
BOT-IDENTITY
(Key: ‘(...)" = the left and the right edges of a podlic constituent)

In this model, the base-tone-to-output-tone easpondence
(BOT-IDENTITY) governs two freestanding tonal outputs that are
compositionally related. The two tonal outputs,ikenlthe outputs in the
transderivational model (Benua 1997), are relatgdpiosodic structure
rather than by morphosyntactic structule.correspondence relations, the
tonal bases are freestanding tones that sharelvindeinformation with the
tonal outputs and are minimally less prosodicaliynplex than the tonal
outputs. For example, in (50), (Ta"-(Tb"-Tc")) andTb’-Tc’) are
prosodically related, and the Tb"-Tc” in (Ta"-(TB¢")) and the base
(Tb’-Tc’) share the same underlying tones Th-Tcu§,HTa"-(Th"-Tc")) and
(Tb’-Tc’) are capable for correspondence evaluati®ased on the
autosegmental status of tone, only tonal infornmaisoconsidered significant
in the correspondence model; information in thensmgal tier is of no
importance. In the correspondence model, the tossd and the tonal output
are output tonal strings that can associate with fegestanding segments.
This can be illustrated by the correspondence salierBeijing Mandarin in
(51). In (51), the tonal base is a freestandin@lt@equence [i.e., (LH'-L)]
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that shares the tonal input (i.e., /L-L/) with ttwmal output with which it
prosodically relates [i.e., (L-(LH-L))f* The segmental base with which the
tonal base associates is a freestanding form dshwmelit need not be part of
the segmental output with which the tonal outpsbamtes. Thus, while the
tonal base LH'-L could be associated watui guo‘fruit’, the tonal output
L-LH’-L could be associated witkiao yu san‘small umbrella’, even though
the segmental information of ‘fruit’ and ‘small unella’ is completely
different. The correspondence relationship is aaptuby the constraint
IDENT-BOT in (52).

(51) Correspondence schema in Beijing Mandarin (Lin 2004:35)

Input Tone Input Tone
L- L L- L- L
l l |O-Faith
(LH-L) > (L-(LH-L))
BaseTone QutputTone

xiao yu samall umbrella’
xiao shui tongmall water pail
li zong toriBresident Li’

“fruit’ shui guo
‘tiger’ lao hu
‘dog’ xiao gou

etc. etc.
BOT-IDENTITY

(52) IDENT-BOT: Corresponding tones in the prosodically relatasels
and outputs must be identical. (Lin 2004:93)

21 |n Beijing Mandarin, all bi-tonal combinations ettthan L.L are legal tonal sequences
permitted to occur at the surface.
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The maximization of identity between prosodicakyated tonal outputs
plays an important role in the tone sandhi phen@awnvarious languages
such as Beijing Mandarin and Sixian Hakka (Lin 2805Boshan (Lin
2004b), Hakha-Lai (Lin 2005b), Chengdu (Lin 2006&nd Tianjin (Lin
2008). In those languages, tonal outputs tend tmdre like the tonal bases
with which they prosodically relate, even thoughe tmaximization of
identity sometimes generates forms that are opdqueingyao, bENT-BOT
also plays a role in preserving thenal output of the previous cycle and
predicting the traffic of tone sandhi, as illuséghin (53).

(53)

a.
Input Tone Input Tone
13-13 13-13-13

l l |O-Faith
(31-35) ———> ((31-35.53)
BaseTone QutputTone
BOT-IDENTITY

b.
Input Tone Input Tone
13-13 13-13-13

| | o

(31-35) —— > *((13-31)-35)
BaseTone OQutputTone
BOT-IDENTITY

In (53), the diagram on the left is the diagrafmthe attested output
resulting from left-to-right directionality whilené diagram on the right is
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that of the unattested output resulting from theeree direction. As clearly
shown, the tonal output in the internal prosodiacttire (underlined) of the
attested output ((31’-3553") is more like that ofthe base 31’-35than that

of the wunattested output *((13-3435"). IDENT-BOT must outrank

IDENT-IO-T to predict the directionality, as illustratad(54).

(54) Construction: {8{ 8}} ; tone sandhi domain:¢f)o)

{;13-{13-13,}} = ((31-35')-53") RO: 31'-35" ( € /13-13/)
Example:xi xiang fang‘the west wing-room’
((13-13)-13) DENT-BOT IDENT-1O-T
a. ((13-31)-35) *| *
B

&
= b, ((31-35)-53)) * ook

B

B
=

Notice that BENT-BOT, in turn, must be dominated by markedness
constraints that trigger tone sandhi to rule outdidates that fully satisfy
IDENT-BOT but contain an impermissible tonal sequence, lastrhted in
(55).

(55) Construction: {8{ &}} : tone sandhi domain:¢6)o)

{513-{13-13,}} = ((31-35)-53) RO: 31'-35" ( €5 /13-13))
Example:xi xiang fangthe west wing-room’
((13-13)-13) MC DENT-B | IDENT-1O
ot -T
a. ((31-35)-13) *| b
B 5 (35’-13 violates
AGREHHT,h])
= b, ((?;1’-35)-53’) * ok
B
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4.2 Construction Sensitivity in Tri-tonal Sandhi

We shall now consider the issue of constructiorsiseity in tri-tonal
sandhi. As shown, bi-tonal sandhi is constructioensgive—an 4
construction is associated ¢@\ and undergoes TSA while aconstruction
is associated t@B and undergoes TSB. In other words, there is &ger
construction type-tone sandhi (CONS-TS) match iayilabic sequences. In
tri-syllabic strings, however, though the CONS-T&tch generally holds, a
mismatch occurs when the tri-syllabic string camdaB + 2 in sequence.
When a tri-syllabi¢a constructioncontains a left-branching construction
(i.e., {{B}.4}), only TSA applies. On the other hand, when asttiabic 3
constructioncontains a right-branching construction (i.e., ¢{_4}}), only
TSB takes place. Clearly, in both #f.4} and {3{.}}, the topmost
construction determines which tone sandhi to appghe embedded
construction, on the other hand, plays no role.sTlmne might attempt to
attribute the insensitivity of tone sandhi to thenbedded construction
observed in 34 to Bracket Erasure. Bracket Erasure refers to the
generalization that the phonology applying in thetlmer node does not
make reference to that in the embedded daughtezsndcherefore, when
there are two phonological grammars in a stringg tfhonology that
subscribes to the outer construction has the stThe effect of Bracket
Erasure can be illustrated by the Hausa exampkngiv Inkelas (2008). (56)
contains two tone-replacing constructions; the iventonstruction imposes
H while the imperative construction imposes LH.the word, the ventive
construction is embedded within the imperative tom$ion. The word
surfaces with a LH contour, showing that the inmentive stem, which is
imposed H by the ventive cophonology, is replaced W by the
cophonology of the outer (imperative) construction.
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(56) ‘Seek repeatedly !’ (Inkelas 2008)
nen-né:mo:

nén-né&:m

/\né:mc’):
cVC- neima: m (H) B (LH)
PLURACT. — ‘seek’ VENTIVE — IMPERATIVE

However, Bracket Erasure cannot account for Pingyia@onal sandhi.
Bracket Erasure can explain tone sandhi iBgastructure, which is solely
conditioned by the topmost construction, but itsfad predict tone sandhi in
an 4@ structure, which is sensitive to the constructigre of the embedded
structure. This can be illustrated by (57) in whigh 4 construction is
embedded within aB construction. In the inner constructiogd)( /13-13/
surfaces unchanged according t#A. When it comes to the outer
construction §), B only targets the right bi-tonal window containihg-35,
leaving the first 13 unaffected. Had the topmoststuction overwritten the
tones generated by the grammar of the embeddedruciisn, the output
would have be *31'-35'-53'€5 31'-35'-35 €5 13-1335). In other words,
Bracket Erasure cannot explain Pingyao tri-tonatieabecause the topmost
construction determines the tonal pattermsafbut not that of13.%

22 Tone sandhi im.2 and 8, which respectively involve a single type of constion, can be
considered as conditioned by the topmost constnuethd predictable by Bracket Erasure.
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(57) ‘butcher’
13-13-13
«-— ¢B /13-35/> [13-137]
13-13/\
< oA /13-13/> [13-13]
((13/ \13) 35)

{ {sha zhd har} ,
kill pig man

It is interesting to note that Pingyao is not thalyolanguage that
simultaneously involves CONS-TS matches and mignestcChangsha, a
Xiang dialect spoken in Hunan, also has two cop8tn sensitive tone
sandhi patterns (cf. Lin 2011b). Like Pingyao, atdpial sequence in
Changsha has a perfect CONS-TS match: TSA applid®eia construction
(including subject-predicate, verb-object, and wvesmplement) and TSB
applies in thes construction (including modifier-head and conjuoiji And,
as in Pingyao, CONS-TS mismatches also occur itoml strings. They
occur when the structure of the tri-tonal string{iss}.4} or { a{ @&}}. The
CONS-TS correspondence in Changsha tri-tonal samghsummarized in
Lin (2011b), is given below.
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(58) Changsha tri-tonal sandhi Lin (2011b)

Construction CONS-TS matching
{44
{A{ A1} yes
{ 83
{#{ah) yes
{{ a4} yes
{ & A1} No
(only TSA applies)
{4 3 No
(only TSB applies)
{A{ s} Yes

Bracket Erasure also fails to capture Changdfidortal sandhi.
Otherwise, {{8}.4} and {4{@}} should have undergone only TSA and
{ & 43} and{{ .4} 8} only TSB.

When dealing with phenomena that are constructiensive, the
association between construction and constructieciic grammar is
generally assumed to be automatic and exceptiofhettila 2002, Inkelas
and Orgun 1995, Inkelas 2008, Inkelas and Zoll 2@un and Inkelas
2002, Orgun 1996, Yu 2000, among others). Howetle, changes in
construction sensitivity observed in Pingyao tnabsandhi suggest that the
association between construction and constructieciic grammar can be
sacrificed at some point to comply with certainh@dg demands. In other
words, the association should be considered aslablé OT constraint that
can be violated to satisfy higher ranked constsaimh this paper, the
ASSOCIATION constraint in (59) is proposed to capture the gdmaatching
between tone sandhi and construction type. In RIOQYASSOCIATION
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functions to ensure the association of theonstruction topA and the®
construction tapB.

(59) AssoclIATION Tone sandhi should match the construction type.

For languages that have only one type of tone satith ASSOCIATION
constraint is always satisfied because there ig/ ame phonological
grammar in the language. But for languages thatehavo or more
construction-sensitive tone sandhi and exhibit CEAMNS mismatches,
constraints encouraging the matching (i.e.SSBCIATION must be
dominated by constraints that invite the mismathat is the cause of the
mismatch in Pingyao? To attain better tonal outpté¢rms of markedness or
faithfulness are logical possibilities. Howevere fhossibility of markedness
can be dispensed with quickly by comparing the tawal outputs of34 in
(60), as neither (60b), which is derived by tonadbé rules matching the
construction type, nor (60a), which is derived ksiragle type of tone sandhi
rule and thus involves the CONS-TS mismatch, candaiy impermissible
tonal combinations.

(60) ‘wide shoulders’

a. shoulder wide
{{ ;jian - bang} kuan,}
13 53 13 Input
53 13, TSA (n.a.)
35’ 53 TSA
35’ 53’ 13 Output
b. shoulder wide
{{ sjian - bang}  kuan,}
13 53 13 Input
31 53 TSB

53 13, TSA(n.a)
*31 53 13 Output (wrong!)
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How about faithfulness ENT-BOT seems to be capable of predicting
the CONS-TS matches and mismatches. Consider tRe{structure first.
Why does all and only TSA apply? Recall that theet@andhi domain of
{{ 8}.4} is (0(c0)). Because the tones standing in the inner bramieng to
the 4 construction, the tonal base should result fromaghygication of TSA.
Because TSA tends to change a left-hand tone wirengandhi takes place
(i.e., Tb-Tc> Tb’-Tc), to satisfy bENT-BOT, it is better for the two tones on
the left to undergo TSA. This is because TSB teéndshange a right-hand
tone in tone sandhi (i.e., Ta-T# Ta-Tb"), if the two tones on the left
undergo TSB, the correspondence between the taas® hAnd the tonal
output will be destroyed. (61) illustrates that #teested output derived by
applying TSA only (e.g., 61b) is better than thatided by applying rules
matching the construction type#n other words, it seems to be the
maximization of tonal identity between prosodicaklyated outputs that has
caused the CONS-TS mismatch in the){fa} structure.

(61) Construction {{ @}.4} ; tone sandhi domaino(ca))

{{,Ta-Tb}-Tc } =2 (Ta"«(Th’-Tc)) RO: Th'-Tc (&4 Th-Tc)
(Ta-(Th-Tc)) DENT-BOT ASSOCIATION
a. (Ta-(Th"-T9) *|
- A
B
= b, (Ta’-(Tb’-To) *
A
A

Example:lu-dao chandthe journey is long’
Input: {{ ; 35-35}-13 ;} RO: 13-13 ( €A /35-13))
Output; (13'-(13-13) > (35-(53-13)
- A - A
A B

The reason why &{_4}} involves TSB only may be explained in the
same fashion. The tone sandhi domain of {B{A}} i&¢)c). Because the
tones standing in the inner bracket belong to ¢heonstruction, the tonal
base should be the result of TSB. Since TSB teadsh&ange a right-hand
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tone (i.e., Ta-Th> Ta-Th’), to satisfy bENT-BOT, it is better for the two

tones on the right to undergo TSB. If the two tooeshe right undergo TSA,
which tends to change a left-hand tone (i.e., TB3T€b"-Tc) in tone sandhi,
the correspondence between the tonal base andotiaé dutput will be

destroyed. (62) illustrates that the attested dutlevived by applying TSB

only (i.e., 62b) is better than the output derilmdrules which match the
construction types (i.e., 62a).

(62) Construction: {8{ 4}} : tone sandhi domain:¢6)o)

{,Ta{Tb -Tc }} = ((Ta-Tb’)-Tc") RO: Ta-Tb' (&g /Ta-Th/)
((Ta-Th)-Tc) DbENT-BOT ASSOCIATION
a. ((Ta-Tb)-Tc) *
B
A
= b, ((Ta-Th)-Tc") *
B
B

Example:hen zhuan giafvery lucrative’
Input: {,53-{35-13,}} RO: 53-35( €5 /53-35/)
Output: ((53-3%53) > ((63-13)-13)
B B
B

IDENT-BOT seems to work to explain the cases which exhibit a
CONS-TS match as well. Take_#§ 8} for exampleSince the tone sandhi
domain of {{4} @} is ((0o)o) and since the tones standing in the inner
bracket belong to thd construction, the tonal base is derived by applying
TSA. As TSA tends to change a left-hand tone, tsfyalDENT-BOT, it is
better for the two tones on the right to underg®,T& illustrated in (63).
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(63) Construction {{ .4} 8} : tone sandhi domain:d6)o)

{{ ,Ta-Th}-Tc ;} = Ta'-Th-Tc” RO: Ta'-Th( €, /Ta-Th/)
((Ta-Th)-Tc) DENT-BOT ASSOCIATION
a. ((Ta-Tb"-Tc) *| *
A

= b, (('I;\a’—TAb)—Tc”)

Example:sha-zhu harbutcher’
Input: {{ , 13-13}-35 ,} RO: 13-13( €4 /13-13))
Output; ((13-13 13) > ((13-31)-35)

A -B A - A

A summary of how DENT-BOT may serve to predict the CONS-TS
matches/mismatches is given in (64). The analysisgmted so far suggests
that tonal outputs tend to be more like the toredels with which they
prosodically relate, even though the maximizatibidentity would lead to a
CONS-TS mismatch.
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(64)
Structure |  Tone sandhi domain & Output _ | >
Reference Output S 18
z o
+ Q
w | >
-
{44 | (o(co) wa. (Ta™(Th-Tc))
RO: Tb'-Tc ( €4 /Th-Tc/) —— "
b. (Ta-(Tb’-Tg) | *!
- A
B
{AA} |(o(c0)) wa. (Ta™(Th-Tc))
RO: Th'-Tc (€ 4 [Tb-Tc/) -
b. (Ta-(Tb’-TQ) | *!
- A
B
{838 |((o0)o) =a. ((Ta-Th)-Tc”")
RO: Ta-Tb’ (& g /Ta-Th/) P T8
b. (Ta-Tb)-Tc) | *!
7
A
{# 8} |((00)o) =a. ((Ta-Th)-Tc”")
RO: Ta-Tb’ (& g /Ta-Th/) P T8
b. (Ta-Tb)-Tc) | *!
T
A
{A4a |((o0)o) wa. ((Ta-Th-Tc")
RO: Ta'-Th ( € 4 /Ta-Th/) AR
b. (Ta-Tb)-Tc) | *
A
A
{H{a} |(o(co) wa. (Ta’-(Th-Tc)
RO: Tb-Tc' (€ /Tb-Tc/) A B
b. (Ta-(Tb™-Tc')) | *!
——
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{ a4 | (o(co) wa. (Ta"-(Th-Tg) *
RO: Th'-Tc ( € A /Tb-Tc/) —_"

b. (Ta-(Tb’-TQ) | *!
- A
B

{84} |((00)o) wa. ((Ta-Tb)-Tc") *
RO: Ta-Th' ( € g /Ta-Th/) B

B
b. ((Ta-Tb)-Tc) | *!
-10)-T¢)
A

Though the account based on Prosodic Correspondsaems rather
straight forward, it has some limitations. Fir$te tanalysis presented above
assumes that tones undergoing changes are onfthie |ESA and on the
right in TSB. Though the assumption generally holdere are exceptions in
TSB. As mentioned, a left-hand 13 tone is allonedhange before 53 and
13 in TSB. Thus,DENT-BOT may fail to make the correct prediction when a
tri-syllabic string involves a 13-13 or 13-53 comdtiion in a@ construction.
This can be illustrated by the example in (65).

(65) Construction {{ @}.4} ; tone sandhi domaino(ca))

{{ ,13-53 }-13,} > (35’-(53-13)) RO: 53-13 €4 /53-13/)
Example;jian-bang kuarwide shoulders’
(13-(53-13)) DENT-BOT ASSOCIATION
& a.  (31-(53-13)
- A
B
b. (35-(53-1)) *|
A
A

In (65), both candidates (a) and (b) fully satiEfgNT-BOT. Candidate
(a) does not violateDENT-BOT because the two tones on the left (i.e.,
/13-53/) which undergo TSB involve an unusual akgion of a left-hand
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tone. Thus, candidates (a) and (b) tie in tmEN-BOT constraint.
Nonetheless, when it comes tosFOCIATION the attested output (b) is
incorrectly ruled out because the two tones ordfiewhich belong to the
construction, undergo TSA.

In addition, there is another potential problemhwén analysis that
attributes the mismatches ENT-BOT. In Pingyao, a tonal combination of
different construction types may surface with ddf@ sandhi forms.
Sometimes, the outputs may even be different in dme involves tone
sandhi while the other does not. (For instance 1A/undergoes tone sandhi
[changes to 31'-35] when it is of @ construction but remains unchanged
[i.e., 13-13] when it is of am construction.) These combinations are also
potentially problematic to the proposed analysisabise thedENT-BOT >>
ASSOCIATION predicts that CONS-TS match can be sacrifimedhaximize
the tonal correspondence between the tonal basehanonal outputs. Thus,
the best way to satishDENT-BOT is for the tri-tonal string to undergo as
few tonal alternations as possible. Let us condiolee sandhi in §{ &}}. As
mentioned, when the structure i8{{8}}, there is a perfect CONS-TS match;
in other words, only TSB will take place in thettrnal sequence of such a
construction. However, as shown in (66), given apui of /53-13-13/,
IDENT-BOT will favor the /13-13/ sequence to undergo TSAdwse /13-13/
does not change any of its tones when undergoifgaid changes both of
the tones when undergoing TSB. The change of d&ftl tone will violate
IDENT-BOT.
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(66) Construction: {8{ &}} : tone sandhi domain:¢6)o)

{553-{13-13,}} = ((53-31)-35") RO: 53-13( €5 /53-13/)
Example:yan jie-madeyelashes’
((53-13)-13) bENT-BOT ASSOCIATION
a. ((53-13-13) *
A
A
& b. ((53-31)-35) *|
e
B

The discussion above shows that whiléeNT-BOT can correctly predict
some cases, it can also result in wrong predictionsthers. Therefore,
IDENT-BOT can not be the cause of the mismatches and it raoktlower
than ASSOCIATIONtO avoid wrong predictions (e.g., 66).

Attaining better tonal output in terms of markednes faithfulness is
shown not to be the cause of the CONS-TS mismatshthe CONS-TS
mismatch is restricted t@®4 constructions, it could be some properties
rooted in thesa construction that result in the mismatch. It ispwrsed that
the mismatch occurs because @#®construction is marked in two respects.
First, it is composed of two construction type® thconstruction and the
construction; if a tri-syllabic string of sudonstructionapplied tone sandhi
according to its construction types, the string Mdaundergo two different
types of tone sandhi, TSA and TSB. As mentionedh &ingyao tri-syllabic
string has two bi-tonal windows; if a tri-syllabétring undergoes two types
of tone sandhi, the syllable in the middle (i®), will be evaluated by the
constraint hierarchies of botpA and ¢B. SincepA and ¢B are different
grammars that exhibit conflict rankings among dertnstraints, it would
be a marked situation if a single syllable werdé¢oassociated to different
grammars and to be evaluated by conflicting rarkinghe *MULTIPLE
constraint in (68) is thus proposed to prohibittsacsituation.

194



Pingyao Tone Sandhi

(67) ®4 structure

It is worth noting that thea® constructionis also composed of two
construction types and intrinsically violates ®MIPLE. However, it does
not have the second marked property @aconstruction. As (43) shows,
when the construction i®4, there is a misalignment between tone sandhi
domain and the morphosyntactic structure: wisgnis morphosyntactically
left-branching (i.e., {{8}.4}), the tone sandhi domain is right-branching [i.e.
(8(2))] ; when®a is morphosyntactically right-branching (i.e{{4}}), the
tone sandhi domain is left-branching [i.e.@){)]. In other words, 34
construction violates AGNPS/MS. The tone sandhi domain i3
constructions, on the other hand, perfectly aligith the morphosyntactic
structure: when it is morphosyntactically left-behimg (i.e., {{4} @}), the
tone sandhi domain is also left-branching [i.e.2)€)] ; when it is
morphosyntactically right-branching (i.e.2{3}}), the tone sandhi domain
is right-branching [i.e., A(®))]. Prosodic structures that misalign with
morphosyntactic structures are certainly markedvéiler, AIGNPS/MSis
violable in Pingyao (it is violated in {{} 4} and {&{ 3}}). It turns out that
the individual violation of *MULTI andALIGNPS/MSis not severe enough to
cause the CONS-TS mismatct violates *MULTI and{{ .4} .4} and {3{ 8}}
violate ALIGNPS/MS yetthey all have a perfect CONS-TS match. It is the
violation of both constraints that is fatal. Thennt constraint in (69) is
proposed (constraint conjunction; Smolensky 1993).
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(69) [*MuULTI & ALIGNPS/MSE:: *MULTI and ALIGNPS/MS cannot be
both violated in a foot.

Thus, the reason tone sandhi &1 chooses not to fully follow the
construction type is to avoid violating [*MTI & ALIGNPS/MSE,.

It is interesting to know that it is also the needsatisfy [*MULTI &
ALIGNPS/MSE; that causes the CONS-TS mismatch in Changshanai-t
sandhi (cf. 58). Just as in Pingyao, the directipnan Changsha tri-tonal
sandhi is also insensitive to morphosyntactic stmes. In_44 and 34
constructions, tone sandhi applies left-to-righhdain 88 and 43
constructions, tone sandhi applies right-to-left. dther words, the tone
sandhi domain is left aligned jm2 and 84 and right aligned i3 and_ 43,
as summarized in (70). (70) also shows that CONS¥i$Snatches occur
only when the construction iss{_a}} or {{ .4} &}; these two constructions
are the only constructions that violate btithuLTi andALIGNPS/MS

196



Pingyao Tone Sandhi

(70) Construction sensitivity in Changsha tri-tonal shinds.*M uLTI and
ALIGNPS/MS

Construction| Directionality TS CONS-TS| Violate Violate
domain| matching | *MuULTI | ALIGNPS
IMS
{ A4} = ((co)o) yes
{A A3} yes v
{ a 3} @ (6(c0)) yes v
{8 31} yes
{ a4} = ((o5)o) yes v
{ K A1} No v v
(only
TSA
applies)
{{ 4 8 < (o(o0)) No v v
(only
TSB
applies)
{A 81} yes v

Moving back to Pingyao, there are two possible wéys a 384
construction to escape the violation of [&\M1 & ALIGNPS/MS];: one is to
modify the tone sandhi domain to make it match therphosyntactic
structure, the other is to apply only one typeanfet sandhi. It is the second
option that is adopted. This suggests that theetboastraints that are crucial
in predicting the tone sandhi domain (i.e., AKBESYLL, ALLFTHD,
BINBRAN}||) must still rank high and #sOCIATION must be outranked by
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[*MuLTI & ALIGNPS/MSE, to predict the CONS-TS mismatch. Further,
*MuULTI must be dominated by $SOCIATION to capture the fact that tone
sandhi ina3 constructions is still fully conditioned by the aruction type.

One last point worth discussing is how the choite/aich tone sandhi
rule to apply is made when there is a CONS-TS ntismdn other words,
which bi-tonal window is toleratethe CONS-TS mismatch? In §} .4},
since only TSA applies, the CONS-TS match is badhim left bi-tonal
window but good in the right bi-tonal windowa{ 4}} is the mirror image
of {{ 8.4}. In { B{_4}}, though the CONS-TS match fails in the righttbiral
window because only TSB applies, the two-tone windm the left actually
has a good CONS-TS match. The tone sandhi doma{f ®&f4} is right
aligned [i.e., ¢(4))], and that of {8{_4}} is left aligned [i.e., ((8).4)]. In both
cases, there is a good CONS-TS match in the inmesodic foot. This
suggests the CONS-TS association in the base senedl in the output, as
illustrated in (71a) and (71b) below:

(71)
(a) {{ &} .4} structure

(Grammatical construction) B A

(Bi-tonal window) | | | |
(Type of tone sandhi) dA oA

Reference Output
(Grammatical construction) )l

(Bi-tonal window) \_L_l
(Type of tone sandhi) o)
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(b) {{ @4} structure
(Grammatical construction) B A

(Bi-tonal window) | | | |
(Type of tone sandhi) <{)B ¢B

Reference Output I
(Grammatical construction) b

¢ o)
(Bi-tonal window)
(Type of tone sandhi) B
This can be captured by theeNT-BOA constraint in (71).

(72) IDENT-BOA: The CONS-TS association in the prosodically related
bases and outputs must be identical.

For other grammatical constructions suctias 33, and A3, since they
obey ASSOCIATION they automatically obeypENT-BOA.

(73) and (74) illustrate how |[JARSESYLL, ALLFTHD, BINBRAN} >>
{ *MuLTI & ALIGNPS/MSE;, IDENT-BOA } >> ASSOCIATION >> *M ULTI||
accounts for tone sandhi iB2 and_423. For simplicity, the three dominant
constraints |RSESYLL, ALLFTHD, BINBRAN|| are omitted and only output
candidates with correct tone sandhi domains arsidered.
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(73) ®4

{ 8.4}

RO: (o0)
|
oA

Domain: 6(cc))

M ULTI & |
ALIGNPS/!

MS]e:

IDENT-
BOA

ASSOCIA
TION

*M ULTI

a.

(f_y))

*|

b.

(f_y))

*|

*%

C.

(SJGBFG))

*|

{ s A1}

RO: (o0)
|
oB

= d.

u%»

Domain: (bo)o)

a.

(QB 6) o)

A

*|

b.

(g) o)

B

*|

*%

o

(¥2 o)

A

*|

. (P! 0)

B
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(14) A®B
{{ 4} 8} [*M ULTI&% IDENT- | ASSOCIA | *MULTI
Domain: (6o)o) ALIGNPS ' BOA TION
RO: (oo) IMS]e

a (6 o o T = .
B |

b. (6_o) o) *| *
B ‘

c. (6_o0) o) *|
A I

{A{ B}
Domain: 6(cc))
RO: (0o)
|
oB

*|

o

]

Q
=
=
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5. CONCLUSION

This paper examines tone sandhi in Pingyao whidpéial in having
differing construction sensitivity in bi-tonal and-tonal sandhi. Bi-tonal
sandhi is construction sensitive; thus, it is psmm that the two main
construction types, constructioa and constructions, have their own
associated phonologies that differ in the relatranking of certain
constraints. The differences in the constraint irmkoetween positional
faithfulness constraints and the markedness camistfar instance, result in
the different tonal alternations in the differendnstruction types. The
domination of both positional faithfulness consitai (i.e.,
IDENT-IO-T-HD(HFr), IDENT-IO-T-HD(Lr)) over themarkedness constraints in
oA predicts the absolute stability of a head tonéhina construction while
the domination of markedness constraints owaENt-IO-T-HD(Lr) in ¢B
predicts the stability of a Hr, but not a Lr, toaethe head position of @
construction.

While tone sandhi always matches the constructigre tin bi-tonal
sandhi, tone sandhi is not conditioned by the cangon type in tri-syllabic
strings in a ®4 construction. The mismatch as observed in the
construction suggests that the association betveeestruction type and
construction-specific grammar, which is generaliguaned to be automatic
and exceptionless in the literature, should be idensd as a violable OT
constraint which may be sacrificed to achieve ddigyoal. It is argued that
the mismatch occurs in thg4 construction because @ constructions is
marked in two respects—it invites tone sandhi dffferent nature to apply
on overlapping sequences (violating M) and it has a marked tone
sandhi domain, a domain that is not morphosyntatficconditioned
(violating ALIGNPS/MS).As the combination of the two marked properties
is too severe, th@ga structure chooses to repair it by operating omly type
of tone sandhi, resulting in the mismatch betweenet sandhi and
construction type (violating #soCIATION. The CONS-TSmismatch is thus
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properly captured by the domination of [tMrI & ALIGNPS/MSE, over
ASSOCIATION

203



Hui-shan Lin

REFERENCES

Anttila, Arto. 2002. Morphologically conditioned phological alternations.Natural
Language and Linguistic Theo®p: 1-42.

Bao, Zhiming. 19900n the nature of tonePh.D. Dissertation, Massachusetts Institute of
Technology.

Benua Laura. 1997Transderivational Identity: Phonological relationsetween words
Ph.D. Dissertation, University of Massachusettsharst.

Blumenfeld, Lev. 2003. Counterfeeding, derived emwinent effects and comparative
markednessTheoretical Linguistic®9: 89-99.

Chang, Yueh-Chin. 1995. The tonal system of Taiwtakka: An acoustic investigation.
Papers from the 1994 Conference on Language Teachimd Linguistics in
Taiwan2: 95-112.

Chen, Matthew Y, 1990. What must phonology knowulsyntax?The phonology-syntax
connectionged. by Sharon Inkelas and Draga Zec, 19-46. Chicap@ago University
Press.

Chen, Matthew Y. 1996. Tonal geometry—A Chinesepective New Horizons in Chinese
Linguistics.ed. by James C.-T. Huang and Audrey Y.-H. Li, Z9Rluwer Academic
Publishers.

Chen, Matthew Y. 2000Tone Sandhi: Patterns across Chinese diale@tford University
Press.

Chen, Matthew Y. 2004. Changting Hakka tone sanélhalytical challenged.anguage and

Linguistics5.4: 799-820. Institute of Linguistics, Academiai&a, Taipei.

Chen, Matthew Y. 1986. The paradox of Tianjin t@a@dhi.Proceedings of the Chicago
Linguistic Society Meeting2: 98-114.

Chen, Matthew Y. 1987. Introductory remarks to anggsium on Tianjin tone sandhi.
Journal of Chinese Linguistids: 203-227.

Chen, Matthew Y., Lian-Hee Wee, and Xiuhong Yar0£(Hakka tone sandhi: Corpus and
analytical challengesJournal of Chinese Linguistics Monograph Seriéén. 21.
Berkeley: Project on Linguistic Analysis, Univeysif California.

Chung, Raung-fu. 2008. Tone and tone sandhi in Bloingakka: Aspects of phonetics and
phonology. Paper presented at the 8th InternatiQuaiference on Hakka Language
Studies in TaiwarnTaoyuan:National Central University. [In Chinese]

Crowhurst, Megan. 2003. Comparative markedness idewtity effects in reduplication.
Theoretical Linguistic9: 77-87.

204



Pingyao Tone Sandhi

De Lacy, Paul. 1999. Tone and prominerR@A 333http: //roa.rutgers.edu/

De Lacy, Paul. 2002. The interaction of tone andest in Optimality Theory.
Phonology19: 1-32.

Duanmu, San. 1990. A formal study of syllable, gostress and domain in Chinese
languages. Ph.D. Dissertation, Massachusettsutestif Technology.

Duanmu, San. 1993. Rime length, stress and aswocidomains.Journal of East Asian
Linguistics2.1: 1-44.

Duanmu, San. 1997. Recursive constraint evaluaimo@ptimality Theory: Evidence
from cyclic compounds in Shanghalatural Language and Linguistics Theory
15: 465-507.

Hou, Jingyi. 1980. Tone sandhi of Pingyao dialdengyan (Dialects) 198Q-14. [In
Chinese]

Hou, Jingyi, 1982a. Tone sandhi of reduplicativisyttabic words in the Pingyao dialect.
Fangyan (Dialects1982.1: 7-14. [In Chinese]

Hou, Jingyi, 1982b. Tone sandhi of regular tridyitawords in the Pingyao dialedangyan
(Dialects)1982.2: 85-99. [In Chinese]

Howard, Irwin, 1972. A directional theory of rulpgication in phonology. Ph.D. dissertation,
Massachusetts Institute of Technology.

Hsiao, E. Yuchau. 2000. Trisyllabic and quadragytlaHakka tone sandhi: An Optimality
Theory perspectiveProceedings of the NCCU Teachers’ Conference omguistics
Research

Hsu, Hui-chuan, 2006. Revisiting tone and promirencChineseLanguage and Linguistics
7.1:109-137. [In Chinese]

Hsu, Kuei-ping. 1996-akka Tone Sandhi: The interface between syntaxphndologyMA
Thesis, National Tsing Hua University.

Hung, Tony T. N. 1987. Tianjin tone sandhi: Towaadgnified approachlournal of Chinese
Linguistics15: 274-305.

Hyman, Larry M., and Kenneth VanBik, 2004. Direat rule rpplication and output
problems in Hakha Lai tonkanguage and Linguistics.4: 821-861.

Inkelas, Sharon and Orgun, Cemil Orhan, 1995. Levééring and economy in the lexical
phonology of TurkishLanguager1: 763-793.

Inkelas, Sharon, and Cheryl Zoll, 2007. Is GramrBependence Real? A comparison
between cophonological and indexed constraint amres to morphologically
conditioned phonology.inguistics45: 133-171.

205



Hui-shan Lin

Inkelas, Sharon, Orhan C. Orgun, and Cheryl Z8871 The implications of lexical
exceptions for the nature of grammarDlarivations and Constraints in Phonolqgyg.
by Iggy Roca393-418. Oxford: Clarendon Press.

Inkelas, Sharon. 1998. The theoretical status afptrmogically conditioned phonology: A
case study from dominancéearbook of Morpholog$997: 121-155.

Inkelas, Sharon. 2008. The morphology-phonologynection.BLS 34. Berkeley, CA.
(http:/Nlinguistics.berkeley.edu/~inkelas/Papersé2D08Inkelas.pdf.)

Li Bing, 2005. Phonological opacity in Optimalith&ory: Problems and approachiesreign
Language Teaching and ReseaBh3: 170-178. [In Chinese]

Lin, Hui-shan. 2000An Optimality Theoretic approach to tone sandhiNtandarin, in
Taiwanese, and in Mandarin-Taiwanese Code-MixMé Thesis, National Chengchi
University.

Lin, Hui-shan. 2004aDirectionality in tone sandhi and the effect ofritly preservation.
Ph.D. DissertationNational Tsing Hua University.

Lin, Hui-shan. 2004b. Boshan tone sandhiwan Journal of Linguisticg.2: 75-126.

Lin, Hui-shan. 2005a. Prosodic correspondence ire teandhi.UST Working Papers in
Linguisticsl: 229-265.

Lin, Hui-shan. 2005b. Identity preservation in HaKtei tone sandhiTaiwan Journal of
Linguistics3.2: 1-44.

Lin, Hui-shan2006. Directionality in Chengdu tone sand@wncentric32.1: 31-67.

Lin, Hui-shan. 2008. Variable directional appliceis in Tianjin tone sandhlournal of East
Asian Linguistice 7.3: 181-226.

Lin, Hui-shan. 2011a. Special tonal alternationsDiongshi Hakka reduplicatiorfaiwan
Journal of Linguistic®.2: 1-66.

Lin, Hui-shan. 2011b. Changsha tone sandbirnal of Chinese Language Teaching
8.2: 27-64. [In Chinese]

Lin, Hui-shan. 2012. Morphosyntactic sensitivity Tranjin tone sandhiChinese
Studies30.1: 271-307. [In Chinese]

Lin, Maocan, Jingzhu Yan and Guohua Sun, 1984.irRirery experimental research on
normal stress in bisyllables in Mandarin. Fangyaf7t73. [In Chinese]

McCarthy, John and Alan Prince, 1993b. Prosodicpmalogy I: constraint interaction and
satisfaction, RUCCS-TR-3 New Brunswick, NJ: Rutgers University Center for
Cognitive Science.

McCarthy, John, 2003. Comparative markedn€heoretical Linguistic®9: 1-51.

206



Pingyao Tone Sandhi

Ohala, John. 1978. Production of Toflene: A Linguistic Surved. by Victoria Fromkin,
5-39. New York: Academic Press.

Orgun, Cemil Orhan and Inkelas, Sharon. 2002. R&dering bracket erasur¥earbook of
Morphology 2001ged. by Geert Booij and Jaap van Marle, 115-146. femtam:
Springer.

Orgun, Cemil Orhan. 1996Sign-based morphology and phonology: with special
attention to Optimality TheoryPh.D. Dissertation, University of California,
Berkeley.

Peng, Shu-Hui. 1996. Phonetic implementation andgpdion of place coarticulation and
tone sandhi. Ph.D. Dissertation, Ohio State Unitsers

Pierrehumbert, Janet. 1994. Alignment and prosbeadsESCOL 10ed. byAndreas Kathol
and Michael Bernstein, 268-286. Ithaca, NY: Corhiliversity Press.

Prince, Alan, and Paul Smolensky. 1993/200gtimality Theory: Constraint interaction in
generative grammamMalden: Blackwell.

Shen, Y. M. 1988. A tentative hypothesis regardirigyllabic tone sandhi in Pingyao.

Manuscript. University of California, San Diego.

Shih, Chi-lin. 1986. The prosodic domain of tonedid in Chinese. Ph.D. Dissertation,
University of California, San Diego.

Tan, Fu. 1987. Tone sandhi in the Tianjin dialebdurnal of Chinese Linguistics
15: 228-246.

Tsai, Wei-tien Dylan. 1994. On matching syntax-pblogy mismatchesMIT Working Papers
in Linguistics21: 355-371.

Wee, Lian-hee. 2004nter-tier Correspondence Thearyh.D. Dissertation, Rutgers
University.

Wee, Lian-hee. 2010. A percolative account for jiiartone sandhiLanguage and
Linguistics11.1: 21-64.

Yip, Moira. 1980.The tonal phonology of Chines®h.D. Dissertation, Massachusetts
Institute of Technology.

Yip, Moira. 1999. Feet, tone reduction and speeatle at the word and phrase level in
Chinese.Phrasal Phonology ed. by Rene Kager and Wim Zonneveld, 171-:194
Nijmegen: Nijmengen University.

Yip, Moira. 2002.Tone.Cambridge: Cambridge University Press.

Yip, Moira. 2003. Some real and not-so real coneagas of comparative markedness.
Theoretical Linguistic29: 53-64.

Yu, Alan C.L. 2000. Stress assignment in Tohonod®am.Phonologyl7.1: 117-135.

207



Hui-shan Lin

Zhang Hongming. 199Z0opics in Chinese phrasal phonolod®h.D. Dissertation, University
of California, San Diego.

Zhang, Jie. 1999. Duration in the tonal phonologyPingyao ChineseUCLA Working
Papers in Linguisticsed. by Matthew K. Gordon, 147-206.

Zhang, Zheng Sheng. 1987. The paradox of TianjinotAer look.Journal of Chinese
Linguistics15: 247-273.

Hui-shan Lin

Department of English

National Taiwan Normal University
hslin@ntnu.edu.tw

208



Pingyao Tone Sandhi

Tigs g RAM Y D BEEG AT

HE®
AR 9 o L - 3

2 RS P?mﬁ’u%ﬁi/\#‘rl% TEE ARG TiE S T AR
FAHEi (- ) o F e ,,\,_133 < @ RAIEX M % (grammatical
relation) 8% - (- ) Bz F RN TE T AFEAIIFEMARE
?{f»?’i%f’::é GACRBRRFEF B AR s 2 F e pé%#“ rw‘-ﬂfr
fi&gsﬂ e (morpho-syntactic structupeid B 7 ~ » @ 1 & X 3|32 M (250
sp= A2 1 igE 2% (Optimality Theory) kA 47 L% 2 cnd s £ o A=
IR ﬂ\?i«’t*'ﬁ w135 5§32 % (co-phonology 1/%@“’7» 3 E B
: = Rir o dwdpdl o g 25002 B o R R 7 R
F»;, FrEe 2 R0 BRI ES BRI

N’« (-ts«

i\4

209





