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IDENTITY PRESERVATION IN HAKHA-LAI TONE SANDHI*

Hui-shan Lin

ABSTRACT

This paper examines the tone sandhi phenomenon in the Tibeto-Berman language
of Hakha-Lai, which is special for the complex interactions among its elementary
rules. The rule interactions in Hakha-Lai lead to both left-to-right and
right-to-left rule directionalities in sequences of three or more tones. The rule
application directionalities, however, appear to be ungoverned, as none of the
principles proposed to date that may contribute to determining directionalities
can account for them. In this paper, I argue that the tone sandhi operation
directionalities in Hakha-Lai are by no means ungoverned. Normally tone sandhi
operates from right to left for identity reasons. This is forced by the IDENT-BOT
constraint. The right-to-left direction is sacrificed only when such direction
would result in output forms that contain marked sequences or tonal changes at
the prominent position, which are forbidden by y[AGREE-t and IDENT-IO-T-L
respectively. Thus, the directionalities of tone sandhi operation in Hakha-Lai are
naturally predicted by the interaction of the IDENT-BOT constraint, the ;[ AGREE-t
constraint, and the IDENT-IO-T-L constraint, where IDENT-BOT must be
dominated by the latter two constraints.

1. INTRODUCTION

This paper examines the tone sandhi phenomenon in Hakha-Lai,
which is a Kuki-Chin language spoken in Chin State, Burma, and parts
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Conference in National Chengchi University, 2005. I would like to express my gratitude
to the audience there for their insightful comments. I would also like to thank the two
anonymous referees whose detailed comments have helped improve the content of this
paper. All errors are my own responsibility.
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of Mizoram State, India. Hakha-Lai tone sandhi was first thoroughly
studied in Hyman and VanBik (2004) and was shown to pose great
challenges to existing phonological theories, including the rule based
derivational theory and the output-driven constraint based Optimality
Theory (OT). The central problem of Hakha-Lai, according to Hyman
and VanBik (2004), is rooted in the right-to-left directionality of one of
its elementary rules in sequences of three or more tones. That the
directionality is hard to predict is due to the fact that the outputs
generated by such directionality would violate the very phonological
constraint that motivates the tonal alternations in the language. In view
of the failure of existing phonological theories in respect to Hakha-Lai
tone sandhi, Hyman and VanBik (2004) proposed a Direct-Mapping
analysis that crucially relies on three language specific rules which
directly map specific inputs onto their corresponding outputs and are
ranked in a way similar to OT constraints. This analysis, though quite
simple, does not explain the motivation behind the problematic
right-to-left rule application directionality.

In the present study, the tone sandhi phenomenon in Hakha-Lai is
re-examined in depth, with the aim to uncover the conspiracy behind the
directionality of rule application. Re-examination of Hakha-Lai tone
sandhi shows that the interactions among the elementary rules in
Hakha-Lai lead not only to right-to-left, but also to left-to-right rule
application directionalities in sequences of three or more tones. The
application directionalities seem to be ungoverned, as none of the
principles proposed to date, such as Structure Affinity, Temporal
Sequence, Derivational Economy, Transparency, Wellformedness and
Simplicity (Chen 2004) that may contribute to determining
directionalities could account for them (see discussions in §2).
Nonetheless, 1 will show that an OT analysis not only accounts in a
properly manner for the language data, but also discloses the conspiracy
behind the seemingly unpredictable directionalities. 1 argue that the
operation directionalities of tone sandhi in Hakha-Lai are triggered by an
Identity Effect. In Hakha-Lai, tonal outputs tend to be identical to the
tonal bases to which they prosodically correspond. This is captured by an
Output-to-Output correspondence constraint. The satisfaction of the
constraint causes tone sandhi to operate in a right-to-left direction.
However, if the correspondence of the two forms (i.e. the output and the
base) would result in highly marked forms, which is captured by the
positional markedness constraint, or forms that involve tonal changes at
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the prominent position, which is captured by the positional faithfulness
constraint, Identity Effect would be sacrificed and in that case, the
operation directionality of tone sandhi would change. Thus, the
directionalities are naturally predicted by the interaction of the
Output-to-Output correspondence constraint, the positional markedness
constraint, and the positional faithfulness constraint, where the
Output-to-Output correspondence constraint must be outranked by the
latter two constraints.

The paper is organized as below. After presenting the tonal facts of
Hakha-Lai in §2, I discuss some theories and assumptions that are
essential in the present OT analysis in §3. In §4, I propose an OT
analysis to account for Hakha-Lai tone sandhi where I show that the rule
application directionalities in Hakha-Lai are highly correlated to the
preservation of identity between prosodically related tonal outputs. §5
concludes this paper.

2. DATAAND GENERALIZATION

There are three tones in Hakha-Lai. They are falling (HL), rising (LH)
and low (L). In Hakha-Lai, tone bearing units are bimoraic. Thus, mono
moraic words such as ka ‘my’ are toneless.

Like many tonal languages, Hakha-Lai tones undergo tone sandhi in
certain positions. In the phrase initial position, an underlying /LH/ tone is
changed to [HL]. This can be shown in (1). In (1), the contrast between
/LH/ and /HL/ is preserved when they occur after the toneless morpheme
ka ‘my’, but is neutralized when they occur in the phrase initial position.
(All examples of Hakha-Lai are from Hyman and VanBik (2002a, 2002b,
2004); sandhi tones are in boldface hereafter.)

(1)
a./LH/: ka kee[LH] ‘my leg’ Vs. kee[HL] ‘leg’
b. /HL/: ka hmaa[HL] ‘my wound’ hmaa[HL] ‘wound’

Hyman and VanBik (2004) propose that there is a floating H tone
(transcribed as %H) in the phrase initial position. The floating H tone
causes the following LH tone to undergo tonal change. That is:
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(2) Initial Rising
%H.LH > %H.HL

In addition to Initial Rising, tone sandhi occurs when tones are
adjacent to certain concrete (as opposed to floating) tones. This can be
exemplified by the bi-tonal combinations below. The combinations are
given after the toneless ka ‘my’ below to avoid the application of the
initial R rule.

(3) ‘my mountain beer’

ka tlaag.zuu
Base tone HL.HL
Sandhi tone HL.L
(4) ‘my corn beer’
ka koom.zuu
Base tone L.HL
Sandhi tone L.L

(5) ‘my grave time’
ka thlaan.tsaan
Base tone LH.LH
Sandhi tone LH.HL

(6) ‘my grave animal’
ka thlaan.saa
Base tone LH.L
Sandhi tone L.L

The bi-tonal changes are summarized in the following table:

@)
1*'tone 2" tone

HL LH L
HL HL.L
LH LH.HL L.L
L L.L
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The tonal changes illustrated above can be captured by the following
four derivational rules:

®)
a. Initial R(ising) Rule: LH - HL/ %H__
b. FL rule: HL - L/ {HL,L}
c. RF rule: LH>HL/LH
d.RLrule: LH>L/ L

Notice that in Hakha-Lai, except for the /LH.L/ sequence, it is the right
tone, rather than the left tone of a sequence that undergoes tone sandhi.
This condition is very different from that in some Chinese dialects such
as Beijing Mandarin, Southern Min, Tianjin, Sixian-Hakka, and Boshan,
which tend to maintain the identity of the rightmost tone in tone sandhi
while allowing tones to change in the other positions. In the literature,
languages that tend to preserve the identity of the rightmost tone, while
allowing various modifications on the non-final tones in sandhi contexts,
are normally regarded as right prominent languages, and those that tend
to preserve the leftmost tone, while allowing tones in other positions to
change, are regarded as left prominent languages (Chen 2000, Yip 2002a,
Hyman and VanBik 2004, among others). Thus, Hakha-Lai, unlike
Beijing Mandarin, Southern Min, Sixian-Hakka, Tianjin and Boshan, is a
left prominent language.

(9) Hakha-Lai as a left prominent language
a. left prominent T.T = T.T  Hakha-Lai, Chengdu
b. right prominent T.T = T.T Beijing Mandarin, Southern Min,
Sixian-Hakka, Tianjin, Boshan
(Key: T = sandhi tone; T = base tone)

Consider now tone sandhi in multi-tonal combinations. In Hakha-Lai,
tone sandhi in multi-tonal strings is based on tone sandhi in bi-tonal
sequences. Thus, the question concerning which two tones in multi-tonal
strings should be scanned first for tonal changes may be raised. There are
two possibilities: one is that the two tones on the left are scanned first,
and then the two tones on the right, e.g. (10a). The other is the reverse;
that is, the two tones on the right are scanned for tonal changes first and
then the two tones on the left, e.g. (10b). In (10a), it appears as if tone
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sandhi has operated in the direction of left-to-right; in (10b), tone sandhi
can be regarded as operating from right to left.

(10) Underlying Tone: /Ta.Tb.Tc/
Tone Sandhi Rule: Ta > Ta/  Tb

Tb > Th/  Tc

Left-to-right Right-to-left
= @
(a) (b)

Ta.Tb.Tc Ta.Tb.Tc

| |

Ta.Tb.Tc Ta.Tb.Tc  (n/a)

|

Ta.Th.Tc Ta.Th.Tc

Key: T.T = current two-tone window scanned for possible rule

application = / < = the rule application directionalities by which
the tonal outputs are derived

In multi-tonal strings of Hakha-Lai, both left-to-right and right-to-left
operation directionalities are observed. As shown in (11), while the tonal
outputs of (P1)-(P4) are derived by operating tone sandhi from right to
left, those of (P5) and (P6) are derived by operating tone sandhi from left
to right.

(11) Tone sandhi must apply right-to-left in (P1)-(P4).

a.|(P1) %H.LH.LH > %H.LH.HL > %H.HL.HL

&|(P2) %H.LH.HL (n/a) © %H.LH.HL = %H.HL.HL

(P3) ka LH.LH.LH - ka LH.LH.HL - ka LH.HL.HL

(P4) ka LH.LH.LH.LH ->ka LH.LH.LH.HL-> ka LH.LH.HL.HL
—>ka LH.HL.HL.HL

b.|(P1) %H.LH.LH 2 *%H.HL.LH

=|(P2) %H.LH.HL 2 %H.HL.HL 2 *%H.HL.L

(P3) ka LH.LH.LH - *ka LH.HL.LH

(P4) kaLH.LH.LH.LH =>ka LH.HL.LH.LH (n/a) ?ka LH.HL.LH.LH
2 *ka LH.HL.LH.HL
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(12) Tone sandhi must apply left-to-right in (P5) and (P6)

(P5) ka LH.LH.L - LH.HL.L
(P6) %H.LH.L 2 %H.HL.L

(P5) kaLH.LH.L 2LH.LL 2>*L.L.L
(P6) %H.LH.L 2 *%H.L.L

s oo

Consider (P1) for instance. In (P1), the output must be derived by
operating tone sandhi rules on /%H.LH.LH/ from right to left, as the
resultant output of a left-to-right operation (i.e. %H.HL.LH) is
unattested. Since both left-to-right and right-to-left directionalities are
observed in Hakha-Lai, the question concerning what determines toward
which direction tone sandhi should operate would naturally arise.

To date, there are six general principles that are proposed to be the
possible criteria that govern the rule application directionalities. They are
Temporal Sequence, Structure Affinity, Derivational Economy,
Transparency, Simplicity, and Welformedness (Chen 2004). Temporal
Sequence refers to the temporal sequence of speech organization and
thus prefers the left-to-right directionality. Structure Affinity refers to
cyclicity following syntactic bracketing. Derivational Economy refers to
the choice of the shortest derivational path, and thus prefers bleeding and
counterfeeding. Transparency, on the other hand, prefers feeding and
bleeding. Simplicity prefers simple (level) to complex (contour) tones.
Finally, Wellformedness prefers a derivation that yields unmarked tonal
combinations. Here below, I show that none of them can predict the tone
sandhi operation directionality in Hakha-Lai.

Consider first Temporal Sequence which prefers the left-to-right
directionality. Obviously, the directionalities of rule application in
Hakha-Lai cannot be governed by the principle of Temporal Sequence as
both left-to-right and right-to-left rule application directionalities are
observed in patterns (1) to (6).

Consider next the principle of Structure Affinity. In Hakha-Lai,
directionality of rule application is insensitive to the morpho-syntactic
structures of the utterance. For example, as shown above in (11), the
output of a non-phrase initial LH.LH.LH string (i.e. P3) is derived by a
right-to-left direction. However, as demonstrated below, the resultant
output of a non-phrase initial LH.LH.LH is the same LH.HL.HL, no
matter whether the morpho-syntactic bracketing is mixed, as in (13) or
left branching, as in (14).
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(13) ‘My night-time friend’
{ka {{zaan tsaan} kooy}}
LH.LH. LH - LH.HL.HL

(14) “ifitisn’t (the case)’
it is NEGif
{{{ 7a sii} law} lee}
LH.LH.LH - LHHLHL

Notice that the phenomena where the tone sandhi operation
directionalities are unpredictable by the morpho-syntactic structures,
though less common, are by no means unique to Hakha-Lai. They are
also observed in some Chinese dialects such as Tianjin (Chen 2000, Lin
2003, 2005¢), Boshan (Chen 2000, Lin 2004b), and Chengdu (Lin 2005a,
2005b). These languages/dialects are referred to as morphosyntactically
insensitive languages in the present study.

Derivational Economy prefers tonal changes that are derived by the
shortest derivational path. However, as shown below, the attested outputs
are not always derived by the most economical derivation path. Although
it is true that the attested output of (P5) (i.e. (15a)) are derived by shorter
derivational paths than the unattested outputs (i.e. (152”)), the attested
outputs of (P1) and (P3) (i.e. (15b”)) are derived by longer derivational
paths.

15)
More Economic Less Economic
a. |(P5)kaLH.LH.L > LHHL.L a’. |(P5)kalLHLHL=2>LH.LL 2>*L.L.L
= “
b. [(P1) %H.LH.LH > *%H.HL.LH b’. |(P1) %H.LH.LH> %H.LH.HL-> %H.HL.HL
< [(P3) kaLH.LH.LH = *kaLH.HL.LH |=> |(P3) ka LH.LH.LH- ka LH.LH.HL
- ka LH.HL.HL

Transparency prefers transparent outputs to opaque outputs. Opaque
outputs can be categorized into two types, outputs that are
non-surface-true and outputs that are non-surface-apparent. The terms
non-surface-true and non-surface-apparent come from McCarthy (1999).
A generalization is non-surface-true if a set of forms fail to undergo a
process even though the structure description is met at the surface level,;
in other words, there are impermissible forms at surface. On the other
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hand, a generalization is non-surface-apparent if the structure description
of a rule application is not recoverable at the surface level; in other
words, there are unconditioned changes at surface. Transparency also
fails to predict the tonal changes in Hakha-Lai tone sandhi because as
exemplified below, the attested outputs of (P1) and (P2), which are
derived by a right-to-left directionality, are opaque. That is because both
(P1) and (P2) contain the tonal sequence HL.HL, which is not a possible
output in bi-tonal sequence (see §4.1 for more discussion on opacity).

(16)

Opacity Transparency
& =
Input Output Input Output
Pl |%H.LHIH |%HHLHL |%H.LHLH |[*%H.HL.LH
P2 |%H.LH.HL |%HHLHL |%H.LHHL [*%H.HL.L

The impermissible sequences observed in (P1) and (P2) also
automatically make the principle of Wellformedness, which prefers a
derivation that yields unmarked tonal combinations, impossible to
govern the tonal changes.'

Finally, consider the principle of Simplicity. Simplicity prefers level
tones to contour tones. As shown below, the principle of Simplicity still
fails because in (P5), the unattested output derived by a right-to-left
directionality contains more level tones than the attested one.

(17)

Less Level Tones More Level Tones
= =
Input Output Input Output
P5 |kaLH.LH.L |kaLHHLL |kaLHLHL |*L.L.L

In sum, none of the six principles proposed to date that may
contribute to determining directionalities can account for the rule

' Although there is an overlapping between the criteria of Transparency and
Wellformedness, the two criteria should not be mixed. That is because although
transparent outputs are always wellformed, wellformed outputs are not necessarily
transparent. Some opaque outputs (particularly non-surface-apparent outputs) could be
wellformed. (ref. Lin 2004b, Lin 2005b).



Hui-shan Lin

application directionalities in Hakha-Lai. The failure of the six principles
seems to suggest that the directionalities in Hakha-Lai tone sandhi are
unpredictable. Nonetheless, I will show in §4 that the seemingly
unpredictable directionalities are naturally predicted by the interaction of
a set of universal constraints.

3. THEORIES AND ASSUMPTIONS ADOPTED IN THE PRESENT ANALYSIS
OF TONE SANDHI

In this section, I discuss some theories and assumptions that are
essential in the OT analysis of Hakha-Lai tone sandhi.

3.1 Prosodic Correspondence (Lin 2005d)

Based on observations of tone sandhi in Beijing Mandarin and
Sixian-Hakka, in Lin (2005d), 1 propose a prosodic correspondence
model for the tone sandhi phenomena. The correspondence model
requires identity between tonal outputs that stand in certain prosodic
relationships. The model is illustrated below:

(18) Correspondence Model for Tone Sandhi (Lin 2005d)
Input Tone Input Tone

Tb Tc Ta Tb Tc
l 10-Faith
(Tb> _Tc’) > (Ta” (Tb”__Tc”))

Base Tone Output Tone
BOT-IDENTITY

Key: (...)” = the left and the right edges of a prosodic constituent
In the model, the base-tone-to-output-tone correspondence governs
two freestanding tonal outputs that are compositionally related. Unlike

the transderivational model proposed in Benua (1997), the two tonal
outputs are related by the prosodic structures rather than by the

10
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morpho-syntactic structures. Forms related in the prosodic structures are
capable for correspondence evaluation because prosodic units are
cognitively real units as they have long been observed to play crucial
roles in speech production/comprehension (Shattuk-Hufnagel 1996,
Gerken 1996, Speer et al 1989) as well as in phonology (Selkirk 1984a,
1984b, 1986; Nespor and Vogel 1986; Shih 1986; Hsiao 1991, 1995). In
the correspondence relation, the tonal bases are freestanding tones that
share underlying information with the tonal outputs and are minimally
less prosodically complex than the tonal outputs. For example, in (18),
the Tb”.Tc” in (Ta”.(Tb”.Tc”)) and the base Tb’.Tc’ share the same
underlying tones, Tb.Tc. In addition, they are prosodically related. Thus,
they are evaluated for correspondence. The tonal base and the tonal
output are output tonal strings that can associate with any freestanding
segments. For example, in the correspondence schema in (19), the tonal
base is a freestanding tonal sequence that shares the tonal input with the
tonal output to which it prosodically relates. The segmental base to
which the tonal base associates is a freestanding form as well, but it need
not be part of the segmental output to which the tonal output associates.
Thus, while the tonal base LH.L may be associated with shui.guo ‘fruit’,
the tonal output L.LH.L may be associated with xiao.yu.san ‘small
umbrella’, even though the segmental information of ‘fruit’ and ‘small
umbrella’ is completely different. Such claim has its basis on the
autosegmental status of tone, as tonal processes are often observed to
take }z)lace without paying respect to the information in the segmental
level.

2 . .. . .
Studies on tone sandhi in nonsense words also support this view. As shown below, tone
sandhi takes place in nonsense words.

Tone sandhi in nonsense words
a. huoL.quL - huoLH.quL
fire get
b.  huoL.quLjiL - huoLH.quLH.jiL
fire get self

Since nonsense words provide no information as to the lexicon, tone sandhi observed in
nonsense words proves that tonal changes pay little or no attention to the lexical
information.

In the speech perception experiment carried out by Speer, Shih, and Slowiaczek (1989),
it is shown that listeners are able to predict tone sandhi even without input from lexical

11
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(19) Correspondence schema in Beijing Mandarin (Lin 2005d)
Input Tone Input Tone
L.L L.L.L
l l [O-Faith
(LH.L) S(L.(LH.L))
Base Tone Output Tone

“fruit” shui guo xiaoyu san  ‘small umbrella’

‘tiger’ lao hu xiao shui tong  ‘small water pail’
‘dog’ xiao gou < li zong tong ‘President Li’
etc. etc.

BOT-IDENTITY

The correspondence relationship is captured by the -constraint
IDENT-BOT.

(20) IDENT-BOT: Corresponding tones in the prosodically related bases
and outputs must be identical. (Lin 2005d)

The prosodic correspondence model and the IDENT-BOT constraint
reflect the fact that in tone sandhi, prosodically related tonal sequences
tend to be identical. Maximization of identity between prosodically
related tonal outputs plays an important role in tone sandhi. A tonal
output would strive to be more like the tonal base to which it
prosodically relates, even though the maximization of identity would
sometimes generate forms that are less transparent. This has been
observed in the tone sandhi phenomena in Beijing Mandarin and
Sixian-Hakka (Lin 2005d), in Boshan (Lin 2004b), in Chengdu (Lin
2005a, b), as well as in Tianjin (Lin 2003, 2005¢). In this paper, I will
show that identity preservation also plays an important role in Hakha-Lai.
The seemingly unpredictable directionalities of tonal operation in
Hakha-Lai can be attributed to the desire of identity maximization

words half of the times.

12
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between prosodically related outputs and are properly accounted for by
the interaction of the IDENT-BOT constraint and the markedness
constraints.

3.2 Prosodic Domain for Hakha-Lai

In dealing with tone sandhi (no matter whether in a rule-based
analysis or in a constraint-based analysis), one of the most important
things is to determine the domain within which tone sandhi operates
(Shih 1986, Chen 1987, Hsiao 1991, Lin 2000b, among others). Once the
domain is determined, tone sandhi can be accounted for. In the literature,
there are basically two approaches as to how the tone sandhi domain
may be defined. One approach contends that tone sandhi directly
operates on the morpho-syntactic structures (Chen 1987a, Lin J. 1994,
among others). The other contends that tone sandhi should not operate
directly on the morpho-syntactic structures and that the tone sandhi
domain should be a kind of prosodic structure which mediates between
syntax and phonology. (Shih 1986, Hsiao 1995, Lin 2000b, among
others). As shown in §2, the operation of tone sandhi in Hakha-Lai is
insensitive to the morpho-syntactic structures. Thus, the tone sandhi
domain cannot be determined based on the morpho-syntactic structures.
In Hakha-Lai, a decision has to be made concerning, for example,
whether the domain of the tri-tonal strings is ((co)c) or (o(co)). It is
proposed here that the tone sandhi domain of Hakha-Lai is the right
branching (c(cc)), which is accounted for by the following prosodic
constraints:

(21) ALLFTR: Every foot stands at the right edge of the utterance.

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

(23) BINBRAN: Phonological structures are binary branching.

(24) Prosodic constraint ranking: {PARSESYLL, ALLFTL} >> BINBRAN

The tableaux below illustrate how the prosodic constraints predict the
tonal domain (o(co)) for tri-tonal examples. (25) and (26) are examples
with different morphosyntactic structures. The prosodic constraints
always select (o(occ)) as the tonal domain, regardless of the
morphosyntactic branching of the input.

13
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(25
{c{cc}} PARSESYLL | ALLFTR BINBRAN
a. ((co)o) 5 *1
b. (50(0)) : *
& c. (o(co)) E
d. (oo)(o) 5 *1 w
f. o(oco) *1 :
g. (ooo) ; *)
h. coo *| E
(26)
{{oc}c} PARSESYLL : ALLFTR BINBRAN
a. ((co)o) 5 *1
b. (oo(o)) 5 =
& c. (o(co)) E
d. (o0o)(o) *| v
f. o(co) *1 5
g. (ooo) : *1
h. ooo *1 ;

The claim for the domain might seem ad hoc at first glance. However,
when we compare the domains proposed for other morphosyntactically
insensitive languages in (27), a correlation between the prosodic
domains and the position of prominence can be observed.’ For left

3 1t is worth noting that all the morphosyntactically insensitive languages discussed
here involve mutual tone sandhi. Mutual tone sandhi refers to the tone sandhi phenomena
where the sandhi form is conditioned by the pitch value of both the sandhi tone and the
neighboring tone (Liu 1987). Languages that involve purely independent and contextual
tone sandhi are not discussed. Independent tone sandhi refers to the type of tone sandhi
where the sandhi form is conditioned solely by the sandhi tone itself regardless of the
pitch value of the adjacent tone, though the presence of the adjacent tone is crucial (Liu
1987). Taiwanese tone sandhi (Chen 1987, 2000; Hsiao 1995, 2000a; Lin 2000a; among
others), for instance, belongs to independent tone sandhi. As illustrated in (1), the /H/
tone changes to M no matter whether it is followed by /M/ or /LM/. Contextual tone
sandhi refers to the type of tone sandhi where the sandhi form is conditioned solely by
the value of the adjacent tone regardless of the pitch value of the sandhi tone (Liu 1987).
Shanghai tone sandhi (Chen 2000, Duanmu 1992, Selkirk and Shen 1990, among others),

14
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prominent languages, the domain is right aligned (27a); while for right
prominent languages, the domain is left aligned (27b). Thus, for
dialects/languages whose tone sandhi is blind to morpho-syntactic
structures, the prosodic domains can be independently defined by the

for example, belongs to contextual tone sandhi. Shanghai is a left prominent Chinese
dialect. In (2), /LH/ changes to H after /[LH/ but L after /HL/.
(1) Taiwanese as independent tone sandhi (2) Shanghai as contextual tone sandhi

a. HM > M.M (e.g. tang po ‘eastern’) a.LHLH > L.H (e.g.ze’ p€ ‘Japan’)

b. HLM - M.LM (e.g. tang ping ‘east side’)  b. HL.LH > H.L (e.g. fe ga ‘tomato’)

For both independent tone sandhi and contextual tone sandhi, since the tonal values of
the neighboring tones do not matter, tonal changes in the non-prominent position simply
take place simultaneously. Thus, the question of rule application directionalities would
not exist. For example, in Taiwanese, a base tone changes to a sandhi tone in front of any
tone, thus the tone sandhi rule will take place simultaneously and change all the non-final
tones into sandhi tones.

(3) Taiwanese tone sandhi: change tones in the non-prominent (i.e. domain-final)
position to sandhi tones

Underlying representation T,.T,.Ts.
Tonal change T, T,
Surface presentation T, T,.T;.

Shanghai tone sandhi involves tonal deletion of old features in the non-prominent
position and reassignment of new tonal features. Thus, the tonal deletion can take place
simultaneously to delete the tonal features of the tones in the non-prominent position.
Then, the reassignment process takes place and the toneless syllables are simultaneously
filled with the feature of the prominent syllable.

(4) Shanghai tone sandhi: (a) deletion of the tonal features in the non-prominent (i.e.
domain-initial) position; (b) reassignment of the tonal features from the tonal
feature in the first syllable

Underlying representation HL,.T,.T;
Tonal deletion 0,.93
Tonal filling L, L;
Surface presentation H;. L,Ls

It is worth noting that both the independent and the contextual tone sandhi are
categorized as the positional type of tone sandhi (that is, tone changes caused by purely
positional factors) in Yip (1995), as oppose to tonal changes that are caused by a specific
tonal environment, such as assimilation and dissimilation. Some languages would
involve a mixture of different types of tone sandhi. For example, Chengdu (Lin 2005a, b)
involves both mutual (the tonal changes of MH) and independent tone sandhi (the tonal
changes of HM and LM). As long as mutual tone sandhi is involved, the question of tone
sandhi operation directionality exists.
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location of the prominence. The domains are aligned to the
non-prominent edge.

(27) Correlation between the prosodic domains and the positions of
prominence in morphosyntactically insensitive tone sandhi

Edge of Prominence |Prosodic Dialects/languages
Domain
a. left prominent (o(c0)) Hakha-Lai
T.T 2 Tire Toar Chengdu (Lin 2005a, b)
b. right prominent ((co)o) Tianjin (Lin 2003, 2005b)
T.T > T T Boshan (Lin 2004b)
Sixian-Hakka (Lin 2005d)

Key: T = triggering tone; Tr, = target tone

The tonal domains also lead to another interesting observation. As
operating tone sandhi in a right aligned domain (c(cc)) implies tone
sandhi applies right-to-left and operating tone sandhi in a left aligned
domain ((oo)c) implies a left-to-right tonal operation directionality, both
the left aligned domain in right prominent languages and the right
aligned domain in left prominent languages actually both entail a
target-to-trigger tone sandhi operation directionality.

4. THE ANALYSIS

In this section, an OT analysis is proposed to account for tone sandhi
in bi-tonal and multi-tonal strings in Hakha-Lai. I start from proposing
constraints for the tone sandhi phenomenon in the bi-tonal sequences
which is rather simple and poses no problem in the literature and I then
move on to the more complex case of multi-tonal sandhi.
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4.1 Bi-tonal Sequences

What triggers tone sandhi in Hakha-Lai? As pointed out in Hyman
and VanBik (2004), tone sandhi in Hakha-Lai takes place to avoid the
change of tone level at the intersyllabic position. This is quite evident
when we look at the following table. In column (b), but not in column (a),
the end tone of the first syllable does not agree with the beginning tone
of the second one. That is why tonal sequences in the former, but not the
latter, undergo tone sandhi and change to the tonal sequences in column

(c).

(28) (Hyman and VanBik 2004: 826)
Inputs which Inputs which Outputs they
do not change do change change to

a. LH-HL b. HL-HL c. =2 HL-L
HL-LH LH-LH - LH-HL
L-LH LH-L 2> L-L
HL-L L-HL 2> L-L
L-L

In other words, neighboring tones tend to agree in features at the
intersyllabic tonemic level. This tonal fact can be captured by the
markedness constraint AGREE-t"

* The AGREE-t constraint resembles the NoJump constraint proposed in Hyman and
VanBik (2004)

(Hyman and VanBik 2004: 826)
No Jumping Principle (NoJump): *o c
| |
oH -aH
(i.e. Hakha-Lai, a contour language, likes tone changes to take place within syllables.)

Here the AGREE-t constraint is proposed instead to highlight that tone sandhi in
Hakha-Lai is an assimilatory process, as opposed to the dissimilatory processes observed
in the Chinese dialects such as Beijing Mandarin, Tianjin, Boshan, and Chengdu.
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(29) AGREE-t: The features at inter-syllabic tonemic level must agree.
eg © c TBU

L TLL tonal level

tonemic level

The AGREE-t constraint explains why underlying sequences of
HL.HL, LH.LH, LH.L and L.HL, as well as phrase initial LH tone (i.e.
%H LH), should undergo tone sandhi.

In addition to AGREE-t, the following two markedness constraints are
needed.

(30) MARKEDNESS: No output tone is more marked than its
corresponding input tone.

(31) LINEARITY: No tonemic feature reversal in input and output tones
(i.e. no metathesis).

The MARKEDNESS constraint requires that an output tone can not be
more marked than its corresponding input tone. We all know that the
universal markedness scale for tone is: *Rising tones >> *Falling tones
>> * Level tones. Thus, according to the constraint, no falling tones
should change to rising tones, and no level tones should change to either
falling or rising tones. This constraint captures the tonal alternations in
Hakha-Lai. In the language, when one tone has to change, it never
changes to a tone that is more marked. Thus, an underlying HL tone has
two possible surface forms (i.e. allotones), HL and L; and an underlying
LH tone has three possible allotones, LH, HL, and L. L is the least

> This constraint is adopted from Hyman and VanBik (2004). Nonetheless, the present
analysis has a different opinion concerning how the MARKEDNESS constraint is ranked
with the constraint demanding input-output correspondence. While Hyman and VanBik
(2004) propose that the *MARKEDNESS constraint must be ranked below the input-output
correspondence constraint to ensure that the constraint will not have an effect unless a
tone has to change, the present analysis proposes that the MARKEDNESS constraint should
be ranked higher than the input-output correspondence constraint. As shown in (36),
MARKEDNESS must dominate IDENT-IO-T-L, which ranks higher than IDENT-IO-T that
requires input-output correspondence.
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marked tone in Hakha-Lai and it has only one surface form, L. Thus, the
MARKEDNESS constraint can be regarded as the key constraint for
deciding the allotones for an input tone.

The LINEARITY constraint requires that tonemes within a tone should
not metathesize. Hence, no LH tones may change to HL tones, and vice
versa. As will be shown below [in (41)], this constraint plays a crucial
role in predicting whether a LH tone changes to a HL tone or an L tone
in sandhi positions. Everything being equal, a LH tone would change to
an L tone rather than a HL tone since the latter would violate the
LINEARITY constraint.

To ensure that tonal changes would occur to repair forms that do not
agree in inter-syllabic position, the AGREE-t constraints must outrank the
faithfulness constraint that requires input-output identity.

(32) IDENT-IO-T: Input-Output corresponding tones are identical.
(33) AGREE-t>>IDENT-1O-T

Input: HL.HL

Output: HL.L >> HL.HL

In addition to the general faithfulness constraint, a positional
faithfulness constraint IDENT-IO-T-L, which states that the tone at the
left (prominent) edge of an utterance, must be faithful to its input
correspondent, is proposed to capture the fact that Hakha-Lai is a left
prominent language.

(34) IDENT-IO-T-L: The leftmost tone of an utterance is identical to its
input correspondent.

Nonetheless, although Hakha-Lai is a left prominent language, it
contains one tone sandhi rule (i.e. the RL rule) that has the tone on the
left to undergo tone sandhi (i.e. LH.L = L.L). For the input /LH.L/, a
non-changed output form [LH.L] would actually better satisfy the
IDENT-IO-T-L than the attested output [L.L]. To predict the attested
output [L.L], the AGREE-t constraint has to outrank the IDENT-IO-T-L
constraint.

(35) AGREE-t >> IDENT-IO-T-L

Input: LH.L
Output: L.L>>LH.L
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Notice that [LH.L] and [L.L] are not the only two possible outputs
for /LH.L/; there is another possible output form [LH.HL]. [LH.HL]
satisfies AGREE-t in a way similar to [L.L]; but unlike [L.L], it does not
incur any violations in the IDENT-IO-T-L constraint. The output
[LH.HL], however, violates MARKEDNESS because HL is more marked
than its corresponding input tone /L/ and thus is not a possible allotone
for /L/. [LH.HL] can be ruled out if we rank MARKEDNESS above
IDENT-10-T-L.

(36) MARKEDNESS >> IDENT-1IO-T-L
Input: LH.L
Output: L.L >>LH.HL

We propose the following ranking for the current tonal constraints:

(37) Tonal constraint ranking of Hakha-Lai tone sandhi
{AGREE-t, MARKEDNESS} >> IDENT-IO-T-L >> IDENT-IO-T >>
LINEARITY

The tableaux below demonstrate how the constraint ranking correctly
accounts for the bi-tonal sequences in Hakha-Lai. In (38), for instance,
both (a) and (b) violate AGREE-t because the tonemic features do not
agree in inter-syllabic positions in both candidates. Candidate (c),
although not violating AGREE-t, incurs a violation in MARKEDNESS
because LH is more marked than its corresponding input /HL/ and thus is
not a possible allotone for /HL/. Candidate (d), satisfies both AGREE-t
and MARKEDNESS, but it violates IDENT-IO-T-L because the HL at the
left edge of the bi-tonal strings undergoes change. Thus, candidate (e) is
correctly selected as the optimal output.
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(38) ka HL.HL > HL.L
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HL.HL

AGREE-t:MARKEDNESS

IDENT-
10-T-L

IDENT-
10-T

LINEARITY

a. HL.HL *|

b. L.HL

*

c. HL.LH

*1

d. L.L

*1

3k

& e HL.L

(39) kaL.HL > L.L

L.HL AGREE-
t

IDENT-
10-T-L

MARKEDNESS

IDENT-
10-T

LINEARITY

a. LHL *1

b.L.LH

*

c. LH.HL

< d.LL

(40) ka LH.LH

- LH.HL

LH.LH

AGREE-t { MARKEDNESS

IDENT-
10-T-L

IDENT-
10-T

LINEARITY

a. LH.L

*1

b. L.LH

*1

& c¢. LH.HL

(41) kaLHL > L.L

LHL

AGREE-t : MARKEDNESS

IDENT-
10-T-L

IDENT-
10-T

LINEARITY

a. LH.L

*1

b. LH.HL

|

c. HL.L

*1

< d.L.L

(42) %H.LH = %H.HL

%H.LH

AGREE-t : MARKEDNESS

IDENT-
10-T-L

IDENT-
10-T

LINEARITY

a. %H.LH *

b. %H.L

*|

< c.%H.HL
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(43) kaLLH> LLH

L.LH AGREE-t EMARKEDNESS IDENT- IDENT- LINEARITY
E 10-T-L I0-T
a. L.HL * * *
b. HL.LH 5 *) * &
c.LL | *)
& d.L.LH ’

Here above, we have seen how the constraints work to predict
bi-tonal sandhi. Here below we continue to see how tone sandhi in
multi-tonal strings is accounted for. For the sake of clarity, in the
following discussion, we eliminate the MARKEDNESS constraint, whose
key role is to predict the allotones for an input tone, and the output
candidates considered for evaluation are all and only the possible
combinations of the allotones of a tonal input. Thus, for the tri-tonal
string /%H.LH.HL/, the output candidates considered for evaluation
would be [%H.LH.HL], [%H.HL.HL], [%H.L.HL], [%H.LH.L],
[%H.HL.L], and [%H.L.L], but not, for instance, [%H.L.LH], since LH,
which is more marked than HL, is not a possible allotone of /HL/.
Candidates that are not composed of the allotones can be readily ruled
out by the top-ranked MARKEDNESS constraint.

4.2 Multi-tonal Strings, Normal Application and Underapplication

The rule application directionalities, in which the outputs are derived,
as discussed above, are not governed by the morpho-syntactic structures
or principles such as Temporal Sequence, Derivational Economy,
Transparency, Simplicity and Wellformedness. But are the rule
application directionalities truly unpredictable? An intriguing
phenomenon could be found when we look more closely into the outputs
derived by the different directionalities. There is a correlation between
the rule application directionalities and whether the output is transparent
(i.e. showing normal application) or opaque (i.e. showing over- or
underapplication). Normal application refers to output forms that are
neither non-surface-true nor non-surface-apparent while over- and
underapplication refer to forms that are non-surface-apparent and
non-surface-true respectively. As shown in (44), while (P1)-(P4), which
are generated by the right-to-left directionality, are opaque, (P5)-(P6),
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which are generated by the opposite directionality, are transparent.
(P1)-(P4) belong to underapplication because impermissible sequences
are observed at surface.’

(44) Input Output Directionality Application Mode
P1 %H.LH.LH %H.HL.HL & Underapplication
P2 %H.LH.HL %H.HL.HL & Underapplication
P3 kaLH.LH.LH ka LH.HL.HL & Underapplication
P4 kalLH.LH.LH.LH kaLH.HL.HL.HL & Underapplication
PS5 kaLH.LH.L ka LH.HL.L = Normal application
P6 %H.LH.L %H.HL.L = Normal application

Take pattern (1) for instance. The resultant output %H.HL.HL
contains the impermissible tonal sequence HL.HL because there is a
change of tone levels in the intersyllabic position. The resultant output
clearly violates the AGREE-t constraint. (P5) and (P6) belong to normal
application. They contain neither an impermissible sequence at surface
nor unconditioned changes.’

4.2.1.1 Underapplication
Consider underapplication again. Patterns (1)-(4), which are derived

by the right-to-left directionality, involve underapplication of tone sandhi
since the outputs are non-surface-true.

® Notice that the outputs of (P1), (P3) and (P4) also have the characteristic of
overapplication. Take (P1) for instance, the rightmost LH changes to HL even though at
surface it is not preceded by either %H or LH. In the present study, if a tonal output
exhibits the characteristics of both over- and underapplication, it will be regarded as
underapplication for two reasons. First, underapplications are more marked than
overapplications. Second, the characteristic of underapplication, i.e. containing
impermissible output sequences, is easier to detect at surface than that of
overapplications which often require reference to information in the input.
" The correlation between the conflicting directionalities and the different application
modes observed in Hakha-Lai is also reported in the tone sandhi phenomena in Boshan
(Lin 2004b), in Chengdu (2005a, b) and in Tianjin (2003, 2005c).
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(45)
Input Attested Output Unattested Output
(underapplication) (normal application)
& =
(P1) |%H.LH.LH %H.HL.HL %H.HL.LH
(P2) |%H.LH.HL %H.HL.HL %H.HL.L
(P3) |ka LH.LH.LH ka LH.HL.HL ka LH.HL.LH
(P4) |ka LH.LH.LH.LH ka LH.HL.HL.HL ka LH.HL.LH.HL

A left-to-right directionality could have yielded normal application
outputs for patterns (1) to (4), ie. %H.HL.LH, %HMHL.L, ka
LH.HL.LH, and ka LH.HL.LH.HL, respectively. Normal application
outputs are supposed to be the better candidates than the
underapplication counterparts because underapplication itself implies the
violation of some phonological constraints. In Hakha-Lai, the constraint
violated by the attested underapplication outputs is the AGREE-t
constraint. As shown in the following tableau, based on the current
constraint ranking, the unattested normal application counterparts would
be selected and the attested underapplication outputs ruled out due to the
AGREE-t constraint.

(46) (P3) ka (LH.(LH.LH))=> ka (LH.( HL.HL))

(LH.(LH.LH)) AGREE-t| IDENT- | IDENT- | LINEARITY
10-T-L | 10-T
& a. (LH.(HL.HL)) *| o g
(underapplication)
&
é b.(LH.(HL.LH)) & 2
(normal application)
=N

Key: The pointing hand outside the tableau points out the attested
candidate that is failed to be picked out by the constraints set; &
points out the unattested output that is wrongly selected by the
current constraints set.

So why does tone sandhi choose to underapply in (P1)-(P4) in

Hakha-Lai? It is proposed that underapplication is caused by the desire
to increase identity between the prosodically related output tones.
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Compare the schema in (47a) for the attested underapplication output
with the schema in (47b) for the unattested normal application output. It
can be seen that the tonal output in the internal prosodic structure of (47a)
(i.e. (LH.(HL.HL)) is more like the base (i.e. LH.HL) than that of (47b)
(i.e. (LH.(HL.LH))

(47) (P3)

(a) Input Tone Input Tone (b) Input Tone Input Tone
ka LH.LH ka LH.LH.LH ka LH.LH ka LH.LH.LH
10-Fait

ka (LH.HL) —> ka (LH.(HL.HL))  ka (LH.HL) =™ ka (LH.(HL.LH))
Base Tone Output Tone  Base Tone Output Tone
BOT-IDENTITY BOT-IDENTITY

In other words, outputs of underapplication are driven by the need to
satisfy the IDENT-BOT constraint.®

(48) IDENT-BOT: Corresponding tones in the prosodically related bases
and outputs must be identical.

Thus, the IDENT-BOT constraint serves to pick out the underapplication
outputs.

(49) (P3) ka (LH.(LH.LH))~> ka (LH.(HL.HL))
Base: LH.HL (€LH.LH)

(LH.(LH.LH)) IDENT-BOT
- a. (LH.(HL.HL)) *
b. (LH.(HL.LH)) k]|

Because underapplication entails the existence of impermissible tonal
sequences; therefore, it seems that the IDENT-BOT constraint must rank
above the markedness constraint AGREE-t to enable the surface of the
underapplication candidates.

8 The same is attested in Boshan tone sandhi (Lin 2004b), in Chengdu tone sandhi (Lin
2005a, b), and in Tianjin tone sandhi (Lin 2003, 2005c¢).
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(50) IDENT-BOT >> AGREE-t
Input: ka (LH.(LH.LH)) Base: LH.HL (¢ LH.LH)
Output: ka (LH.(HL.HL)) > ka (LH.(HL.LH))

However, this ranking does not suffice to reject (LH.(LH.HL)) which is
also one of the possible candidates for the input ka (LH.(LH.LH)).

(51) (P3) ka (LH.(LH.LH))-> ka (LH.(HL.HL))
Base: LH.HL (¢LH.LH

(LH.(LH.LH)) IDENT-BOT | AGREE-t
& a. (LH.(HL.HL)) x| * (HL.HL)
é b (LIL(LH.HL)) * (LH.LH)

As shown above, the attested output (LH.(HL.HL)) violates the
IDENT-BOT constraint once because the internal foot of the candidate
contains one tone that is different from the tonal base; however, the
unattested output (LH.(LH.HL)) fully satisfies the constraint because its
internal foot is identical to the base. As for the AGREE-t constraint, both
(LH.(HL.HL)) and (LH.(LH.HL)) incur a violation in the constraint
because the two-tone-sequence at the right edge of the tri-tonal string in
the former (underlined) and the two-tone-sequence at the left edge of the
tri-tonal string in the latter (underlined) do not conform to the AGREE-t
constraint.

How may this problem be solved? By observing the underapplication
outputs (i.e. (P1)-(P4)) more closely, we may find that the impermissible
sequences in the attested underapplication outputs occur always at the
non-prominent edge, but not at the prominent left edge of a string.

(impermissible sequences are underlined)

(52) |Dialect/Language |Underapplication |Location of
marked sequence
Hakha-Lai LHHL.HL non-prominent edge
(left-prominent) |LH.HL.HL.L
LHHLHL.HL
%H.HL.HL
%H.HL.HL

Interestingly, the same phenomena is also observed in the attested
underapplication outputs in Chengdu (Lin 2005a, b) and Boshan (Lin
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2004b). In Chengdu, which is also a left prominent language, it is found
that the impermissible sequences occur always at the right
(non-prominent) edge, but not at the left (prominent) edge of a string. On
the other hand, in Boshan, which is a right prominent language, it is
found that the impermissible sequences occur always at the left
(non-prominent) edge, but not at the right (prominent) edge of a string.

(53) |Dialect/Language |Underapplication |Location of
marked sequence

Chengdu MH.M.M non-prominent edge
(left-prominent) |ML.M.M
HM.M.M

(54) |Dialect/Language |Underapplication |Location of
marked sequence

Boshan 55.55.214 non-prominent edge
(right-prominent) |55 55214
55.55.214

In the case of Boshan (Lin 2004b) and of Chengdu (Lin 2005a, b), I
proposed that the markedness constraint should be divided into two
constraints, one penalizing marked sequence at the prominent position
(MC-POS) and the other penalizing marked sequence in general
(MC-FREE). When MC-POS outranks the IDENT-BOT constraint which in
turn outranks MC-FREE (i.e. MC-POS >> IDENT-BOT >> MC-FREE),
impermissible tonal sequences at the non-prominent position that are
caused by identity preservation are tolerated. I propose here that
underapplication in Hakha-Lai also requires the division of the
markedness constraints into the MC-POS and the MC-FREE constraints.
Since Hakha-Lai is a left prominent language, the MC-POS constraint
will penalize the impermissible sequence at the left edge. The following
constraint is proposed.

(55) u[AGREE-t: At the left edge of an utterance, the features in
inter-syllabic tonemic level must agree.

The MC-POS constraint proposed here belongs to the family of

Positional Markedness Constraints (Lombardi 2001, Zoll 1998, Steriade
1997) which states that certain marked structures either must (as in the
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positive positional markedness constraints) or cannot (as in the negative
positional markedness constraints) occur in particular positions.’

Following the schema MC-POS >> IDENT-BOT >> MC-FREE, the
U[AGREE-t constraint must outrank the IDENT-BOT constraint which in
turn must outrank the AGREE-t constraint.

(56)
a. y[AGREE-t >> IDENT-BOT
Input: LHLLH.LH Base: LH.HL (< LH.LH)
Output: (LH.(HL.HL)) > (LH.(LH.HL))

b. IDENT-BOT >> AGREE-t
Input: LHLLH.LH Base: LH.HL (< LH.LH)
Output: (LH.(HL.HL)) > (LH.(HL.LH))

The final constraint ranking proposed for Hakha-Lai is:

(57) {u[AGREE-t, MARKEDNESS} >> IDENT-IO-T-L >> IDENT-BOT >>
AGREE-t >> IDENT-IO-T >> LINEARITY

The tableaux below demonstrate how the ranking predicts the outputs
that involve underapplication:

? Relating the markedness position to the prominent position would seem to be strange
as according to the positional faithfulness constraint, the prominent position should be
the position that promotes more contrast. However, I argue that the status of the
prominent position to promote more contrast is still maintained despite the positional
markedness constraints proposed here. That is because the positional markedness
constraint proposed in this paper refers to sequences (e.g. y[AGREE-T means the bi-tonal
sequence at the left edge of an utterance must have the same feature in the intersyllabic
position.). In other words, it is a sequential markedness constraint. The sequential
positional markedness constraints only require that the marked sequence may not occur
in the prominent position and that tonal changes are required to take place to repair the
marked structure. According to the positional faithfulness constraint proposed in this
study, when marked structures appear, it is the tone on the non-prominent end of the
sequence that undergoes tone sandhi. As a consequence, the tone in the prominent
position remains unchanged and the prominent position would still promote more
contrast.
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(58) %H.LH.LH - (%H.(HL.HL))
Base: LH.HL (€ LH.LH)

(%H.(LH.LH))

u[AGREE- |IDENT-
t 10-T-L

IDENT-

BOT

AGREE-t

IDENT-
10-T

LINE

= a. (%H.(HL.HL))
=

(underapplication)

*

*

sk

ksk

b. (%H.(HL.LH))
=

(normal application)

c. (%H.(LH.HL))

*

d. (%H.(HL.L))

ok

e. (%H.(L.LH))

*

kK

(59) %H.LH.HL - (%H.(HL.HL))
Base: LH.HL (< LH.HL)

(%H.(LH.HL))

IDENT-
10-T-L

U[AGREE
-t

IDENT-

BOT

AGREE-

IDENT-
10-T

LINE

& a. (%H.(HL.HL))
=

(underapplication)

*

b. (%H.(HL.L))
=

(normal application)

ek

c. (%H.(LH.HL))

%

d. (%H.(LH.L))

%

sk

e. (%H.(L.HL))

*1

ks

f (%H.(L.L))

*1

kok

3k
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(60) ka LH.LH.LH - (LH.(HL.HL))
Base: LH.HL (€ LH.LH)

(LH.(LH.LH)) u[AGREE | IDENT- | IDENT- | AGREE- | IDENT-I | LINE
-t 10-T-L| BOT t O-T
& a.(LH.(HL.HL)) * & S S
&
(underapplication)
b. (LH.(HL.LH)) *k| = =
=
(normal application)
c. (LH.(HL.L)) k| ok
d. (LH.(LH.HL)) *1 < o
e. (LH.(LH.LH)) *1 L
f. (LH.(LH.L)) *1 i =
g. (LH.(L.HL)) *1 i S =
h. (LH.(L.LH)) *1 R o
i. (LH.(L.L)) *1 L o
(61) ka LH.LH.LH.LH - (LH.(HL.HL.HL))
Base: LH.HL.HL (& LH.LH.LH)
(LH.(LH.LH.LH) U[AGREE- | IDENT- | IDENT- | AGREE-| IDENT- | LINE
t 10-T-L| BOT t 10-T
& a.(LH.(HL.HL.HL)) * o S s
=
(underapplication)
b. (LH.(HL.LH.HL)) wk| ks ks
=
(normal application)
c. (LH.(LH.LH.LH)) *1 ok Rk
d. (LH.(HL.HL.L)) HkK| o Rt WEs
e. (LH.(HL.HL.LH)) k| = KR KR
f. (LH.(HL.LH.L)) Hok | = KR
g. (LH.(HL.LH.LH)) Hok | o .
h. (LH.(HL.L.HL)) *k < SR S
i. (LH.(HL.L.L)) Sl SR
j. (LH.(HL.L.LH)) il ko
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In sum, tone sandhi generally operates from right to left to increase
identity between prosodically related tonal outputs in Hakha-Lai.
Preserving identity between prosodically related outputs is important in
tone sandhi. It may even force a tonal output to deviate from the
canonical surface patterns of the language so that it becomes more like a
tonal base to which it prosodically relates.

4.2.1.2 Normal Application

Consider the normal application patterns (P5) and (P6), which are
derived by the left-to-right rule application directionality. As shown
above, increasing identity between prosodically related outputs is
important in Hakha-Lai tone sandhi. Identity preservation is the reason
that causes tone sandhi to apply from right to left in (P1) to (P4) and that
results in underapplication outputs. However, if preserving identity is so
important in Hakha-Lai tone sandhi, what prevents tone sandhi from
applying right-to-left in (P5)-(P6)? As shown below, the outputs derived
by a right-to-left directionality would be more identical to their
corresponding bases than the attested normal application outputs derived
by a left-to-right directionality.

(62)
Attested Output Unattested Output
(normal application)
Input Base Less identical More identical
= =
(P5) (LH.(LH.L)) (LL) (LH.(HL.L) *(L.(L.L))
(P6) |(%H.(LH.L)) (L.L) (%H.(HL.L)) *(%H.(L.L))

It is argued here that the reason why tone sandhi does not apply from
right to left to increase identity in (P5) and (P6) is to prevent marked
forms, or tonal changes at the prominent position. For instance, in (P5),
if the resultant output were derived by the right-to-left directionality, the
resultant output would involve tonal change at the prominent left edge
and thus violate the IDENT-IO-T-L constraint. On the other hand, in (P6),
the resultant output of a right-to-left directionality would result in a tonal
sequence that does not conform to the AGREE-t constraint at the left edge;
such a sequence is highly marked because it violates the dominant
constraint y[AGREE-t. Thus, the left-to-right directionality in (P5) and
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(P6) is readily captured by the domination of IDENT-IO-T-L and
u[AGREE-t over IDENT-BOT.

The domination of the IDENT-IO-T-L constraint and the y[AGREE-t
constraint over the IDENT-BOT constraint reflects that identity
preservation is important in Hakha-Lai, unless the maximization of
identity would generate forms that are highly marked (i.e. forms that
contain marked form in the prominent position) or forms that involve
tonal changes at the prominent edge. In brief, in Hakha-Lai, tone sandhi
generally applies from right to left to preserve identity between
prosodically related outputs, unless the resultant outputs would involve
highly marked tonal strings or tone sandhi at the prominent edge.

The following tableaux demonstrate that the normal application
patterns can be accounted for by the same set of constraints proposed for
underapplication above.

(63) ka LH.LH.L - (LH.(HL.L))
Base: L.L (¢ LH.L

(LH.(LH.L)) U[AGREE- | IDENT- | IDENT- | AGREE- | IDENT-I | LINE
t 10-T-L| BOT t O-T
& a. (LH.(HL.L)) * * *

=

(normal application)

b. (L(L.L)) %] Hx
&

c. (HL.(L.L) %] Hx *

d. (LH.(LH.L)) *| * o

e. (LH(L.L)) *| *

f (HL.(LH.L)) *| * * * *
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(64) %H.LH.L - (%H.(HL.L))
Base: L.L (¢ LH.L)

(%H.(LH.L)) U[AGREE- | IDENT- | IDENT- | AGREE- | IDENT- | LINE
t 10-T-L| BOT t 10-T
& a. (%H.(HL.L)) * * *

=

(normal application)

b. (%H.(L.L)) *| * *
&

c. (%IL(LH.L)) *| ok

4.3 Further Support of Identity Preservation

Recall that preserving identity between prosodically related forms is
important in Hakha-Lai. To achieve it, tone sandhi normally applies from
right to left. The only reason for the directionality to change is to avoid
generating outputs that involve highly marked forms or tonal changes at
the prominent edge.

(65) Tone sandhi generally applies from right to left to preserve identity
between prosodically related outputs, unless the resultant outputs of
such directionality would involve highly marked forms or tonal
change at the prominent edge.

In (P5) and (P6), we have seen that in order to prevent the unwanted
forms in (65) (i.e. highly marked forms or tonal changes at the prominent
edge), tone sandhi chooses to apply from left to right. Thus, it seems that
tone sandhi in Hakha-Lai must operate either from right to left (default)
or from left to right (to avoid unwanted forms). But in (P7) and (PS8)
below, the attested outputs are clearly not derived by either a right-to-left
(ref. (66a), (67a)) or a left-to-right (ref. (66b), (67b)) directionality.
However, would they thus constitute counter examples to the proposal of
identity preservation?
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(66) (P7) /ka LH.LH.LH.L/ > [ka LH.HL.HL.L]

ka LH.LH.LH.L 2 ka LH.LH.L.L 2kaLH.L.L.L ->*kaL.L.L.L

ka LH.LH.LH.L 2ka LH.HL.LH.L (n/a) 2ka LH.HL.LH.L = *ka LH.HL.L.L

gog®

(67) (P8) /%H.LH.LH.L/ > [%H.HL.HL.L]

%H.LHLH.L 2 %HLHLL 2>*%H.LL.L

%H.LH.LH.L 2 %H.HL.LH.L (n/a) 2%H.HL.LH.L 2 *%H.HL.L.L

gog®

In fact, they support the current proposal. By looking at (66a) and
(67a), we can see that the reason tone sandhi does not follow the default
right-to-left direction is due to the fact that such directionality would
generate output that involves tonal change at the prominent edge in the
former (ref. (66a) = (68b)) and output that contains highly marked form
in the latter (ref. (67a) = (69b)). But why do they not choose a reverse
left-to-right directionality like (P5) and (P6)? The reason (P7) and (P8)
do not choose a left-to-right directionality as (P5) and (P6) do is because
the attested outputs are more identical to their respective tonal bases than
the outputs derived by a left-to-right directionality (compare candidates
(a) and (c) in tableaux (68) and (69)).

(68) ka LH.LH.LH.L > (LH.(HL.HL.L));
Base: LHHL.L (¢ LH.LH.L)

LH.LH.LH.L U[AGREE- | IDENT- | IDENT- | AGREE-| IDENT-
t I0-T-L | BOT t 10-T
= a (LH.(HL.HL.L)) * * ok
b. (L.(L.L.L) *| o A K
=
c. (LH.(HL.LL)) = ok
=
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(69) %H.LH.LH.L = (%H.(HL.HL.L))
Base: LH.HL.L (¢ LH.LH.L)

%H.LH.LH.L U[AGREE- | IDENT- | IDENT- |AGREE-| IDENT-
t I0-T-L | BOT t 10-T
< a.(%H.(HL.HL.L)) * * ok
b. (%H.(L.L.L)) *| e * ok
=
c. (%H.(HL.L.L)) x| o
=

Thus, the attested outputs of (P7) and (P8) are those that maximally
satisfy IDENT-BOT and at the same time minimally violate y[AGREE-t
and IDENT-IO-T-L. This is also what is going on in (P5) and (P6) (and
also in (P1)-(P4)). In (P5) and (P6), the attested outputs derived by a
left-to-right directionality are also the ones that maximally satisfy
IDENT-BOT and minimally violate y[AGREE-t and IDENT-IO-T-L. Thus,
(P7) and (P8), which are derived by neither right-to-left nor left-to-right
directionalities, not only do not constitute counter examples but rather
serve to further strengthen the importance of identity preservation in
Hakha-Lai tone sandhi.

5. CONCLUSION

In the preceding sections, I have presented the basic phenomena and
the challenges of Hakha-Lai tone sandhi. The challenge Hakha-Lai tone
sandhi has raised is that of seemingly unpredictable rule application
directionalities observed in the multi-tonal strings. However, based on
the constraint-based theory of OT, the factor governing the conflicting
rule application directionalities and the conspiracy behind them are
uncovered. It has been shown that there is a correlation between the
directionalities of rule application and normal vs. underapplications; a
right-to-left directionality would produce underapplications while a
left-to-right  directionality would produce normal applications.
Underapplications observed in Hakha-Lai tone sandhi have been shown
to be forced by the desire for a tonal output to be more like a
prosodically related base (captured by the IDENT-BOT constraint). Thus,
the need to achieve identity is the motivation lying behind the

35




Hui-shan Lin

right-to-left directionality. Maximizing identity between prosodically
related tonal outputs is important in Hakha-Lai tone sandhi. However,
maximization of identity is not always fulfilled. When achieving identity
would produce tonal outputs that are highly marked (captured by the
positional markedness constraint of y[AGREE-t ), or tonal outputs that
involve changes at the prominent position (captured by the positional
faithfulness constraint of IDENT-IO-T-L) identity preservation would be
sacrificed. And the default right-to-left directionality would not be
followed. Thus, the motivating force in the change of directionality is the
desire to prevent the unwanted forms from occurring. The selections
between the different directionalities thus fall naturally from the
interaction of the IDENT-BOT constrain, the y| AGREE-t constraint and the
IDENT-IO-T-L constraint. The domination of the latter two constraints
over IDENT-BOT predicts that the IDENT-BOT constraint is satisfied
unless the satisfaction of it would generate forms that involve highly
marked forms or tonal changes at the prominent position.

The phenomena observed above are by no means unique to
Hakha-Lai tone sandhi. The same are also reported in the tone sandhi
phenomena in Beijing Mandarin and Sixian-Hakka (Lin 2005d), in
Boshan (Lin 2004b), in Chengdu (Lin 2005a, b), and in Tianjin (Lin
2003, 2005c). As summarized in (70), achieving identity between
prosodically related forms plays important roles in these Chinese dialects,
unless marked forms would occur. In that case, the identity between
prosodically related forms is sacrificed. Therefore, the phenomena
observed in Hakha-Lai are universal tendencies which deserve attention.
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Norm
of Direc.

Motivation

Unless the resultant
outputs would involve

aT>T/_ T
(R-prominent)

Tianjin

=

Sixian
-Hakka

Boshan

b.T>T/T
L-prominent)

Chengdu

Hakha-Lai

preserve
identity
between
prosodically
related
outputs

highly marked
sequences
(Lin 2003, 2005¢)

highly marked
sequences
(Lin 2005d)

highly marked
sequences
(Lin 2004b)

highly marked
sequences
(Lin 2005a, b)

highly marked
sequences

/ tonal changes at the
prominent edge

37




Hui-shan Lin

REFERENCES

Bao, Zhiming. 1990. On the Nature of Tone. Oxford University Press. New York &
Oxford.

Bao, Zhiming. 2003. Tone, accent, and stress in Chinese. Journal of Linguistics 39:
147-166.

Beckman, Jill N. 1998. Positional Faithfulness. PhD Dissertation. University of
Massachusetts Amherst.

Benua Laura. 1995. Identity effects in morphological truncation, in J. Beckman, L.
Walsh-Dickey and S. Urbanczyk (eds.). University of Massachusetts Occasional
Papers in Linguistics: Papers in Optimality Theory; pp. 77-136

Benua Laura. 1997. Transderivational Identity: Phonological Relations between Words.
PhD Dissertation. University of Massachusetts, Amherst.

Chen, Matthew Y. 1987. A symposium on Tianjin tone sandhi: introductory remarks.
Journal of Chinese Linguistics 15: 223-227.

Chen, Matthew Y. 1999. Directionality constraints on derivation?, in Ben Hermans and
Marc van Oostendorp (eds.). The Derivational Residue in Phonological
Optimality Theory, 105-128.

Chen, Matthew Y. 2000. Tone Sandhi: Patterns across Chinese Dialects. Oxford
University Press.

Chen, Matthew Y. 2004. Changting Hakka tone sandhi: Analytical challenges. Language
and Linguistics 5.4: 799-822. Taipei: Institute of Linguistics, Academia Sinica.

Cheng, Chin Chuan. 1973. A Synchronic Phonology of Beijing Mandarin Chinese.
Mouton & Co: Paris.

Clements, G. N. 1978. Tone and syntax in Ewe, in D. J. Napol (ed.). Elements of Tone,
Stress, and Intonation. Georgetown University Press, Washington, D. C, 21-99.

De Lacy, Paul. 2002. The interaction of tone and stress in Optimality Theory. Phonology
19: 1-32.

Duanmu, San. 1990. A Formal Study of Syllable, Tone, Stress and Domain in Chinese
Languages. PhD Dissertation, MIT, Cambridge.

Duanmu, San. 1994. Against contour tone units. Linguistic Inquiry 25.4: 555-608.

Duanmu, San. 1997. Recursive constraint evaluation in Optimality Theory: evidence
from cyclic compounds in Shanghai, Natural Language and Linguistics Theory
15: 465-507.

Gerken, LouAnn. 1996a. Prosody’s role in language acquision and adult parsing. Journal
of Psycholinguistic Research 25.2: 345-356.

Gerken, LouAnn. 1996b. Prosodic structure in young children’s language production.
Language 72.4: 683-711.

Goldsmith, John A. 1976. Autosegmental Phonology. PhD Dissertation, MIT,
Cambridge.

Hayes, Bruce. 1990. Precompiled phrasal phonology, in Inkelas and Zec (eds.). The
Phonology Syntax Connection: 85-108.

Horwood, Graham. 2000. Anti-ldentity and Taiwanese Tone Sandhi. Manuscript, Rutgers

38



Identity Preservation in Hakha-Lai

University

Howard, Irwin. 1972. A Directional Theory of Rule Application in Phonology. PhD
Dissertation, Massachusetts Institute of Technology.

Hsiao, E. Yuchau. 1991. Syntax, Rhythm and Tone: A Triangular Relationship. Crane
Publishing Co., Taipei.

Hsiao, E. Yuchau. 1996. Optimality and the syntax-phonology interface. NSC Report No.
85-2418-H-004-002.

Hsiao, E. Yuchau. 2000. Trisyllabic and quadrasyllabic Hakka tone sandhi: an
Optimality Theory perspective. Proceedings of the NCCU Teachers’ Conference
on Linguistics Research.

Hsu, Kuei-ping. 1996. Hakka Tone Sandhi: The Interface between Syntax and Phonology.
MA Thesis, National Tsing Hua University.

Hung, Tony T. N. 1987. Tianjin tone sandhi: towards a unified approach. Journal of
Chinese Linguistics 15: 274-305.

Hyman, Larry. 1993. Register tones and tonal geometry, in K. Snider and H. van der
Hulst (eds.). The Phonology of Tone: the Representation of Tonal Register.
Mouton de Gruyter, Berlin, 75-108

Hyman, Larry M. & Kenneth VanBik. 2002a. Tone and stem2-formation in Hakha-Lai.
Linguistics of the Tibeto-Burman Area 25.1.

Hyman, Larry M. & Kenneth VanBik. 2002b. Tone and syllable structure in Hakha Lai.
To appear in Proceedings of Berkeley Linguistic Society 28.

Hyman, Larry M. and Kenneth VanBik. 2004. Output problems in Hakha Lai — or:
What’s (not) Chinese about directional tone sandhi?. Language and Linguistics
5.4: 821-861. Taipei: Institute of Linguistics, Academia Sinica.

Ito, Junko and Armin Mester. 1998. Markedness and word structure: OCP effects in
Japanese. [ROA-255-0498, http://ruccs.rutgers.edu/roa.html].

Ito, Junko, Yoshihisa Kitagawa, and Armin Mester. 1996. Prosodic faithfulness and
correspondence: evidence from a Japanese argot. Journal of East Asian
Linguistics 5: 217-294.

Kager, Rene. 1999a. Surface opacity of metrical structure in Optimality Theory, in Ben
Hermans and Marc van Oostendorp (eds.). The Derivational Residue in
Phonological Optimality Theory. John Benjamins Publishing Company.

Kager, Rene. 1999b. Optimality Theory. Cambridge University Press, Australia.

Kaye, Jonathan. 1974. Opacity and recoverability in phonology. Canadian Journal of
Linguistics 19: 134-49.

Kenstowicz, Michael and Charles Kisseberth. 1977. Topics in Phonological Theory.
Academic Press, New York.

Kenstowicz, Michael. 1994. Sonority-Driven stress. The RuCCS Technical Research
Paper, 1-29.

Kenstowicz, Michael. 1995. Cyclic vs. non-cyclic constraint evaluation. Phonology 12:
397-436.

Kenstowicz, Michael. 1997. Base identity and uniform exponence: Alternatives to
Cyclicity, in J. Durand & B. Laks (eds.). Current Trends in Phonology: Models

39



Hui-shan Lin

and Methods. University of Salford, Salford, 363-394.

Kiparsky, Paul. 1973. Abstractness, opacity, and global rules, in O. Fujimura (ed.). Three
Dimensions of Linguistic Theory. Taikusha, Tokyo, 57-86.

Leben, W. 1973. Suprasegemental Phonology. PhD Dissertation, MIT, Cambridge.

Li, X. J. and S. X. Liu. 1985. Tianjin fangyan de liandu biandiao [Tone sandhi in the
Tianjin dialect]. Zhongguo Yuwen [Chinese Language] 1: 76-80.

Lin, Hui-shan. 2000a. Cong youxuan lilun lai tan guoyu de sansheng biandiao [An
Optimality Theoretic approach to Beijing Mandarin tone sandhi]. Proceedings of
the 18" Annual Conference of the Association of Chinese Phonology. Fulen
Catholic Universit, Taiwan.

Lin, Hui-shan. 2000b. An Optimality Theoretic Approach to Tone Sandhi in Beijing
Mandarin, in Taiwanese, and in Beijing Mandarin-Taiwanese Code-Mixing. MA
Thesis, National Chengchi University, Taiwan.

Lin, Hui-shan. 2000c. Layered OCP, unparsed preposition and local constraint
conjunction in Beijing Mandarin tone sandhi. Proceedings of the 33%
International Conference on Sino-Tibetan Languages and Linguistics,
Ramkhamhaeng University, Thailand.

Lin, Hui-shan. 2002. Tianjin tone sandhi. Proceedings of the 8" International Symposium
on Chinese Languages and Linguistics. Institute of Linguistics, Academia Sinica.

Lin, Hui-shan. 2003. Identity and Tianjin tone sandhi. Paper presented at the 360
ICSTLL Conference, La Trobe University, Australia.

Lin, Hui-shan. 2004a. Directionality in Tone Sandhi and the Effect of Identity
Preservation. unpublished PhD Dissertation, National Tsing Hua University,
Taiwan.

Lin, Hui-shan. 2004b. Boshan tone sandhi. Taiwan Journal of Linguistics 2.2: 75-126.

Lin, Hui-shan. 2005a. Chengdu Hua de Lian-du Bian-diao [Tone sandhi in Chengdu].
Paper for the 21™ Annual Conference of the Association of Chinese Phonology.
Providence University, Taiwan.

Lin, Hui-shan. 2005b. Directionality in Chengdu tone sandhi. Paper for the 13" Annual
Meeting of the International Association for Chinese Linguistics. Department of
Linguistics, Leiden University, The Netherlands.

Lin, Hui-shan. 2005c. Conflicting directionalities in Tianjin tone sandhi. Manuscript.

Lin, Hui-shan. 2005d. Prosodic correspondence in tone sandhi. UST Working Papers In
Linguistics 1:229-265.

Lindfield, Kimberly C., Arthur Wingfield, and Harold Goodglass. 1999. The contribution
of prosody to spoken word recognition. Applied Psycholinguistics 22: 395-405.

Liu, Jocelyn Su-fung. 1987. Tone Sandhi in the Chinese Dialects. PhD Dissertation,
University of Texas at Austin.

Lombardi, Linda. 2001. Why place and voice are different: constraint-specific
alternations in Optimality Theory, in Linda Lombardi (ed.). Segmental
Phonology in Optimality Theory: Constraints and Representations. Cambridge
University Press, Cambridge, 13-45.

McCarthy, John and Alan Prince. 1993a. Generalized alignment, in G. Booij and J. Van

40



Identity Preservation in Hakha-Lai

Marle (eds.). Year Book of Morphology. Kluwer, Dordrecht, 79-153..

McCarthy, John and Alan Prince. 1993b. Prosodic morphology I: constraint interaction
and satisfaction. Report no. RuCCS-TR-3. New Brunswick, NJ: Rutgers
University Center for Cognitive Science.

McCarthy, John and Alan Prince. 1994. The emergence of the unmarked: optimality in
Prosodic Morphology. Proceedings of the 24™ North East Linguistic Society,
1994, 333-379

McCarthy, John and Alan Prince. 1995. Faithfulness and reduplicative identity, in Jill
Beckman, Laura Walsh Dickey and Suzanne Urbanczyk (eds.). University of
Massachusetts Occasional Papers in Linguistics 18: Papers in Optimality Theory,
249-384.

McCarthy, John and Alan Prince. 1999. Faithfulness and identity in prosodic morphology,
in Kager, Hulst, and Zonneveld (eds). The Prosody-morphology Interface.
Cambridge University Press, 218-309.

McCarthy, John. 1995a. Extensions of faithfulness: Rotuman revisited. [ROA-110-0000,
http://ruccs.rutgers.edu/roa.html]

McCarthy, John. 1997. Process specific constraints in Optimality Theory. Linguistic
Inquiry 28: 231-251.

McCarthy, John. 1999. Sympathy and phonological opacity. Phonology 16: 331-99.

McCarthy, John.1995b. Prosodic morphology, in Goldsmith (ed.). The Handbook of
Phonological Theory. Blackwell, Oxford, 318-66.

Nespor, M. and I. Vogel. 1986. Prosodic Phonology. Foris Publications, Dordrecht.

Orgun, Orhan. 1996. Correspondence and identity constraints in two-level Optimality
Theory, in Proceedings of the 14th West Coast Conference on Formal
Linguistics.

Prince, Alan and Paul Smolensky. 1993. Optimality Theory: Constraint Interaction in
Generative Grammar. Ms., Rutgers University and University of Colorado,
Boulder.

Radford, Andrew. 1988. Transformational Grammar: A first Course. Cambridge.

Sanderman, Angelien A. and Rene Collier. 1997. Prosodic phrasing and comprehension.
Langauge and Speech 40.4: 391-409.

Selkirk, Elizabeth. 1984. Phonology and Syntax: The Relation Between Sound and
Structure. The MIT Press.

Selkirk, Elizabeth. 1986. On derived domains in sentence phonology. Phonology Year
Book 3, 371-405.

Selkirk, Elizabeth. 1995. The prosodic structure of function words. University of
Massachusetts Occasional Paper 18: Papers in Optimality Theory, University of
Massachusetts, Amherst, 439-469.

Shattuck-Hufnagel, Stefanie and Alice E. Turk. 1996. A prosody tutorial for investigators
of auditory sentence processing. Journal of Psycholinguistic Research 25:
193-247.

Shi, Feng. 1990a. Shi lun Tianjin hua shengdiao ji qi bianhua [On Tianjin tones and their
sandhi behavior]. Studies in Tone and Stops, 84-100. Beijing University Press.

41



Hui-shan Lin

Shi, Feng. 1990b. Zai lun Tianjin hua shengdiao ji qi bianhua [Tianjin tones and their
sandhi behavior — revisited]. Studies in Tone and Stops, 101-117. Beijing
University Press.

Shih, Chi-lin. 1986. The Prosodic Domain of Tone Sandhi in Chinese. PhD Dissertation,
UCSD.

Snider, Keith L. 1990. Tonal upstep in Krachi: evidence for a register tier. Language 66:
453-74.

Snider, Keith L. 1999. The Geometry and Features of Tone. Summer Institute of
Linguistics and the University of Texas at Arlington. Publications in Linguistics.

Speer, Shari R., Chi-lin Shih, and Maria L. Slowiaczek. 1989. Prosodic structure in
language understanding: evidence from tone sandhi in Beijing Mandarin.
Language and Speech 32.4: 337-354.

Speer, Shari R., Margaret M Kjelgaard, and Kathryn M. Dobroth. 1996. The influence of
prosodic structure on the resolution of temporary syntactic closure ambiguities.
Journal of Psycholinguistic Research 25.2: 249-271.

Speer, Shari R., Robert G. Crowder, and Lisa M. Thomas. 1993. Prosodic Structure and
sentence recognition. Journal of Memory and Language 32: 336-358.

Steriade, D. 1997. Phonetics in phonology: the case of laryngeal neutralization.
Manuscript, Department of Linguistics, UCLA.

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

Truckenbrodt, Hubert. 1994. The OCP, underspecification, and articulatory faithfulness.
MIT Working Papers in Linguistics 21: 355-371.

Truckenbrodt, Hubert. 1999. On the relation between syntactic phrases and phonological
phrases. Linguistic Inquiry 30.2: 219-255.

Tsay, Jane, and James Myers. 1996. Taiwanese tone sandhi as allomorph selection.
Berkeley Linguistics Society 22: 394-405.

Wang, William S-Y. 1967. Phonological Features of Tone. International Journal of
American Linguistics 33.2: 93-105.

Yip, Moira. 1980. The Tonal Phonology of Chinese. PhD Dissertation, MIT, Cambridge,
MA.

Yip, Moira. 1989. Contour tones. Phonology 6: 149-174.

Yip, Moira. 1995. Tone in East Asian languages, in Goldsmith, John (ed.). The
Handbook of Phonological Theory, Blackwell Publishers, 476-494.

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

Yip, Moira. 2002b. Phonological markedness and allomorph selection in Zahao. Paper
for the 8" International Symposium on Chinese Languages and Linguistics.
Institute of Linguistics, Academia Sinica.

Zhang Ning. 1997. The avoidance of the third tone sandhi in Beijing Mandarin Chinese.
Journal of East Asian Linguistics 6: 293-338.

Zhang Zheng Sheng. 1988. Tone and Tone Sandhi in Chinese. PhD Dissertation, the
Ohio State University

42



Identity Preservation in Hakha-Lai

Zhang, Zheng Sheng. 1987. The paradox of Tianjin: another look. Journal of Chinese
Linguistics 15: 247-273.

Zoll, Cheryl. 1998. Positional markedness, positional faithfulness, and licensing. Ms,
Massachusetts Institute of Technology.

Hui-shan Lin

Department of English

National Taiwan Normal University
hslin@ntnu.edu.tw

b+ E R S

HEP
IR B0 o 18 i3

Apwme i g ANHEEEY oS F RFORFRARE FY
A SUREE T E R AR e T R TRy
B2ZRR Mo T DEHHGY A BEERH o ARG T RFE
AT AR I A 2 FILER A e BT R EFHENEACH %
+ e (base) W RAPR o BB e g A D AR F =8 (prominent
position) § A8 1t F RS E o M BN bR AR o L
P> v ud =8 EF 415 (positional faithfulness constraint) - =
% % 38415 (positional markedness constraint ) i N —ﬁﬁ RHR - T
( OO-faithfulness constraint ) 2. & ¢ht 508 B @ 8 335 R o

=1

43





