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1 Introduction

Mandarn third tone sandhi applies across the word boundary, given (1)

1 a Wo zhao  Xiao Me1 ‘I looked for X1ao Me1’

I lookfor X M
3 3 3 3 Underlymg Tone
2 3 2 3 Surface Tone 1
2 2 2 3 Surface Tone 2

b Ma  hen-shao hou ‘Horses seldom roar ’
horses seldom roar
3 3 3 3 Underlying Tone
3 2 2 3 Surface Tone 1
2 2 2 3 Surface Tone 2

*2 3 2 3

c Ma  wang ber zou  ‘Horses walked toward the north ’
horses toward north walk
3 3 3 3 Underlying Tone
2 3 2 3 Surface Tone 1
2 2 2 3 Surface Tone 2
3 2 2 3 Surface Tone 3

d Xiao lao-hupaole  ‘The small tiger ran away ’
small tiger run ASP

3 3 3 3 Neutral Underlying Tone
3 2 2 3 N Surface Tone 1
2 22 3 N Surface Tone 2
2 2 3 3 N Surface Tone 3
3 23 3 N Surface Tone 4
[ Lao L1 mas hao jiu
Old L1 buy good wine ‘Old L1 bought good wine ’
3 3 3 3 3 Underlying Tone
2 3 2 2 3 Surface Tone 1
2 3 3 2 3 Surface Tone 2
2 2 3 2 3 Surface Tone 3
2 2 2 2 3 Surface Tone 4
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The OCP-type of tone sandhi rule disallows two consecutive third tones in Mandarin The first third tone
(T3) of the consecutive third tones changes to the second tone (T2) Thus the expected surface tone 1s 23
for two consecutive third tones, 223 for three, and 2223 for four consecutive third tones However, the
well-formed surface tonal patterns in fact are more than one, as shown 1n the above examples These
examples have shown the basic problems with the consecutive T3 First, 1t 1s obvious that not all the
third tones 1n a consecutive environment change to the second tone, and that some of the third tones
seem to retan in some environment The next problem naturally follows the first what 1s the
environment for the tone sandhi rule to apply”? Previous approaches have not provided a satisfactory
account for the variable tonal patterns, which will be discussed later in the paper The current research
looks 1nto prosody which constrains the application of the tone sandh: and the overlapping of prosody 1n
relation to morphology and syntax

The paper 1s organized as follows Section 2 outlines the theoretical background for the theory
proposed here In section 3, the outstanding cases of consecutive third tone patterns are investigated The
paper concludes in Section 4

2 Foot Formation and Word Formation in Mandarin

Assuming that the Mandarin prosodic foot consists of maximally three syllables and mimmally
two as Chinese linguists agreed (Chen 1979, Shih 1997), Feng (1995, 1997a) further explores the
direction of the foot formation He argues that Mandarin foot 1s formed from left to right by default, and
that the standard foot 1s disyllabic and a super foot 1s trisyllabic Several pieces of evidence support his
claam The first piece of evidence comes from words of four or five syllables These words are always
read as two groups, and the first two syllables are always grouped together

(2)  wu3 wu3 wu3 wu3 wu3 55555’
(wu3 wu3) (wu3 wu3 wu3)
*(wu3 wu3 wu3) (wu3 wu3)

A3) wu3 wu3 wu3 wu3 ‘5555’
(wu3 wu3) (wu3 wu3)
*(wu3 wu3 wu3) (wu3)

In (2), wuwuwuwuwu can only grouped mto (wu wu) (wu wu wu) A similar situation 1s found n (3),
where the first two syllables from the left are grouped together, as well as the last two The second piece
of evidence comes from borrowing words, as shown 1n the following

@  jal 13 fu2 m2 ya3 ‘Califorma’
(al 113) (fu2 n12 ya3)
*(al 13 fu2) (m2 ya3)

(5)  yul shengd4 mei3 di4 ‘Yosemite’
(yul sheng4) (me13 di4)
*(yul sheng4 me13) (di4)

In (4), the English transhteration has five syllables and the first two syllables from the left are grouped
together In other words, when reading such words, native speakers do not pause until the first two
syllables from the left are read By the same token of (4), the first two syllables 1n (5) must group
together and the remaining two syllables must do so as well
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The following Foot Formation Rule and Word Formation Rule determine the domain that third
tone sandhi applies

(6) Foot Formation Rule 1n Chinese (Feng 1996 355, 1997b 235)

f
c c
A standard foot must be formed by at least two syllables

(@) Word Formation Rule 1n Classical Chinese (Feng 1996 362, 1997b 238)

Prwd

X and Y form a prosodic word, 1ff the combination of X with Y simultaneously satisfies the syntactic
and prosodic condition of being a phrase and a foot, respectively

Feng (personal commumucation) further points out that X and Y form a prosodic word 1f the
combination of X and Y simultaneously satisfies the syntactic condition of bemng a word and the
prosodic condition of being a foot In addition, Feng specifies that ‘X and Y 1n (7) will attach together
through repeated use and form an Idiomatized PrWd, which can easily be further lexicalized as a
compound’ (1996 362) Feng (personal communication) suggests that X and Y may form a Prwd if the
combination of X and Y simultaneously satisfies the morphological condition of being a word and the
prosodic condition of being a foot For instance, Xiao-Me: in (la) 1s a PrWd because Xiao and Me:
satisfy the morphological condition of being a word and the prosodic condition of being a foot Thus,
Xiao Mer has become an 1diomatized PrWd, namely a compound

The third tone sandhi 1s closely related to Word formation in Chinese First, consecutive third
tones 1 a compound undergo the tone sandhi because no consecutive third tones are found 1n a
compound, as shown 1n (1b) hen shao and m (1d) lao hu In this ven, the change from T3 to T2 1s
morphologically constrained Prosodically, a lexical compound or an 1diomatized compound must be a
Prosodic Word according to the Word Formation rule Thus, the change from T3 to T2 1s prosodically
and morphologically constrained
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3 PrWd the Domain of T3 Sandh1

The domain that T3 sandhi applies to 1s within the Prwd and within the PrWd only I propose the
following T3 sandh1

(8)  No consecutive T3 1s allowed 1n a Prwd
This 1s the only sandhi rule that 1s needed to explain the data The data will be separated nto three
categories which are explored 1n the following sections
31 ‘The Good Wine’ versus ‘Old L’

The T3 tonal patterns which contain two PrWds, for instance subject and predicate, belong to
this group Probably the most famous example 1s Lao L1 mar hou jiu *Old L1 bought good wine ’

9 (e
Lao L1 ma1 hao jiu
Old L1 buy good wine ‘Old L1 bought good wine ’
33 3 3 3 Underlyng Tone (UT)
2 3 2 2 3 Surface Tone 1 (ST)
2 3 3 2 3 Surface Tone 2
2 2 3 2 3 Surface Tone 3
2 2 2 2 3 Surface Tone 4

Lao Lr makes a PrWd and so does mat hao jiu This 1s shown 1n the following diagram
(10) Prostidlc Word

Foot

P
lao I1

o

DpP

1) Prosodlc/W{d

Foot
mat
hao Ju

VP
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In the first PrWd, Lao changes to T2 due to *33 In ma: hao jiu, there are two possibilities al} third
tones change to the second except the last, yielding 223 Or the first third tone retains and the second
changes

(12) Laoli “Old L’
33 UT
2 3 ST

(13) marhaoyju  ‘buy good wine’
3 3 3 UT
2 2 3 ST1
3 2 3 ST2

The first surface tone of mai hao jiu 1s a result of applying the tone sandhi rule across the board In this
lie of rule application, the mntemal structure of the PrWd matters little Thus the sandhi rule works like
a mathematical formula

(14)  Application of T3 sandin rule across the board
T3, T3, T3; T3,>T2), T2,2 T2; T3, while n>0

In this paper the explanation for instances such as 3333->2223 1s not 1nvestigated, since the sandhi rule
1s applied structure-free Now we go back to the analysis of the tonal pattern of Lao L1 mar hao jiu After
the tonal patterns of each PrWd are determined, they are put together and the result 1s llustrated in the
following

(15) LaoLa 23
mat hao j)u 223 323

(16) Lao Li mai hao jiu
a 23 223

b 23 323
[ 22 323
d 22 223

(16d) 15 the result of the sandhi rule being applied structure-free (16¢) 1s the consequence of the sandhi rule
being applied 1n between the PrWd Note that when 1t 1s the case of 23+323, two consecutive third tones are
found at the edge of the PrWd Since *33 applies within a PrWd only, 1t may apply within each Prwd or 1t
may apply once agan mn the ‘big’ PrWd, which 1s the entire sentence in this case In other words, the
consecutive third tones found 1n the edge of PrWd optionally undergo the sandhi rule When the rule
applies, the result 1s 22323, given 1n (16¢) Otherwise the result 1s 23323, given mn (16b) 23223 as shown 1n
(16a) 1s the combination of 23+223

Another example follows

a7 Xiao Me1 zhao nai-zue
Xiao Me search pacifier ‘X1ao Mex searches for the pacifier
3 3 3 3 3 uT
2 3 2 2 3 ST1
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2 2 3 2 3 ST2
2 3 3 2 3 ST3
2 2 2 2 3 ST4

Xiao Me: makes a PrWd and zhao nai zue another The following diagrams show the structure of each
Prwd

(18) Prosodic Word

Foot
Xiao Mer
DP

(19) Prosodic Word

)

~

Similar to Lao L1 mar hao ji, the tonal pattern of Xiao Mei 1s 23 and the tonal patterns of zhao nar zue
are 223 and 323 Thus the tonal patterns for the entire sentence are the same as those of Lao Li mai hao
Jiu

32 ‘Walk toward the north’ versus ‘seldom roar’

The tonal patterns of four consecutive third tones are varied according to the internal structure of the
PrWd This 1s shown n the following examples discussed 1n (Zhang 1997)

(20) a Ma wang ber zou

horse toward north walk ‘Horses walk toward the north *
3 3 3 3 uT
3 2 2 3 ST1
2 3 2 3 ST2
2 2 2 3 ST3
b Ma hen-shao hou
horse very-seldom roar ‘Horses seldom roar

3 3 3 3 uT
3 2 2 3 ST1
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2 2 2 3 ST2
*2 3 2 3

What puzzles linguists 1s the question why 2323 1s 1ll-formed 1n (b) Prosodically, four consecutive third
tones are naturally grouped into two, for instance 55/55 for 5555, as discussed 1n Feng (1997 26) Thus
the prosodic environment forces both ma wang beir zou and ma hen-shao hou to be grouped mto two
PrWds, namely (ma wang) (be: zou) and (ma hen) (shao how) Thus the only possible tonal patterns
should be 2323 and 2223, where the latter 1s assumed according to our theory Yet hen-shao
simultaneously satisfies the prosodic condition of being a foot and the morphological condition of being
a word Thus hen-shao has become a lexicalized compound, which means seldom, not ‘very seldom ’* In
this vein, the tonal pattern of hen-shao 1s 23 1n the lexicon Here the interaction of prosody and
morphology determines the tonal patterns of ma hen-shao hou namely prosody gives way to
morphology/lexicon

(e2))] Ma hen shao hou ‘Horses seldom roar’

Prosodic Word

Foot

hen shao hou

(compound)Ava\/

VP

Yet no compound 1s found 1n ma wang ber zou Thus the natural footing remains In this vein, the
prosodic structure of ma wang ber zou 1s 1llustrated 1n the following

22) Ma wang be1 zou ‘Horses walked toward the north
Prosodic Word Prosodic Word
Foot Foot
N\ N\
ma wang ber  zou

Therefore, the tone sandhi pattern 1s 3223, 2223 and 2323
32 Sentence final le

The tonal pattern of three consecutive third tones 1n a sentence 1s determined by the sentence final le,
which has not been discussed 1n the literature
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23) a Xiao lao-hou pao
smalliger  run  ‘Small tiger runs/is runmng’

3 3 3 3 UT
2 2 3 3 ST1
2 2 2 3 ST2
3 2 2 3 ST3
*3 2 3 3
b Xia0 lao-hu pao le  “The small tiger ran away ’

small tiger run ASP

3 3 3 3 Neutral UT

3 22 3 N ST1
2 22 3 N ST2
2 23 3 N ST3
3 23 3 N ST4

When the sentencial particle /e 1s absent, 3233 1s 1ill-formed, as illustrated 1n (a) According to our
theory, this phenomenon 1s predicted The structure 1n the Prwd xtao lao hu pao 1s different from that of
x1ao lao hu pao le

24 (@ Xiao lao hu pao ‘The small tiger ran away ’

Prosodic Word

xta0 lao  hu pao

(b)  Xiao lao hu pao le ‘The small tiger ran away ’

Prosodic Word Prosodic Word
Fgot Foot
N\ S
X130 lao hu pao le

(24b) shows that pao and le consitute a PriWd Yet 1n (a), pao alone cannot consitute a PrWd Thus xiao
lao hu pao le constitutes two PrWd xiao lao hu and pao le The tonal pattern for xiao lao hu 1s 223 or
323 So the tonal pattern for x1ao lao hu pao le 1s 223+3 and 32343 For 2233, the third tones at the edge
of the PrWds optionally undergo the sandhi rule If 1t undergoes the rule, the result 1s 2223 Otherwise
the result 1s 2233 A sumular situation 1s found 1n 3233 Thus the result 1s 3223 or 3233 So there are four
tonal patterns for xao lao hu pao le 2223,2233, 3223, and 3233

However, there 1s only one PrWd for xzao lao hu pao So the tonal patters are 323 and 223 for x1a0
lao hu For x1a0 lao hu pao, the pattern 1s 323+3 and 223+3 Again, the sandhi rule may optionally
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apply The result 1s 3223, 3233 and 2223 Our theory successfully explains the difference between xiao
lao hu pao and x1ao lao hu pao le, which has not been addressed 1n previous analyses

4 Conclusion

The third tone sandhi phenomenon 1s the product of the mteraction of phonology, prosody,
morphology, and syntax This paper has displayed that the Mandarin third tone sandhi phenomenon 1s
closely related to Prosodic Word, which stands 1n the interface of prosody, morphology and syntax In
this approach, the avoidance of third tone sandhi, found 1n the consecutive third tone environment, need
not be taken as an exception

REFERENCES

Chen, Mattew Y (1979) Metrical structure evidence from Chinese peotry, LI 10
Feng, Shengli 1995 Prosodic structure and prosodically constramed syntax in
Chinese Doctoral diss , University of Pennsylvania
1996 Prosodically constrained syntactic changes m early
Archaic Chinese Journal of East Asian Linguistics 5 319-371
1997a Han yu t1 yun lu, tzu fa yu chu fa Pei-ching Pei-ching
ta xueh chu pan she (Chinese prosody, morphology and syntax
Beijin Beyin Unmiversity Press )
1997b Prosodic structure and compound words 1n Classical
Chinese InJ Packard (ed ), New approaches to Chinese word formation 209-260
Berlin Mouton de Gruyter
Shih, Chi-Lin (1997) Mandarin third tone sandhi and prosodic structure In Wang Jailing and Norval
Smith (eds ), Studies in Chinese Phonology, 81-123 Berlin, Mouton de Gruyter
Zhang, Ning (1997) The avoidance of the third tone sandh Journal of East Asian Linguistics 6 293-
338

527





