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EVIDENCE AGAINST THE USE OF WORD BOUNDARIES
IN TONOLOGICAL RULES: An Autosegmental Approach
to the Fast Speech of the Tokyo Di§lect of Japanese

Nobuko Hasegawa
University of Washington

I. Introduction

The accentuation systems of tone patterns of Japanese have been
studied repeatedly; however most past works have been restricted to
the description of such systems with a large set of ad hoc rules (cf.
Kindaichi (1958)). Within the framework of generative grammar,
McCawley (1968) and Shibatani (1972) attempt to account for the
phenomena in terms of segmental phonology. Following Goldsmith (1974,
1976), Haraguchi (1977) demonstrates that Japanese tone patterns are
best described in the framework of the autosegmental theory in regard
to such phenomena as the preservation of tones on devoiced or deleted
vowels (discussed later) and the existence of a contouy tone on a
short vowel, which segmental phonology cannot explain.

The tone pattern of Japanese, unlike that of a trug tone Tanguage
like Chinese, is predictable given an accent marker (*)“ on a word and
a set of tonologigal rules. In the Tokyo dialect, the tone pattegns

* of -a minor phrase” illustrated in (1) are the only possibilities.

(1) a. ## 0L(0Q. . . ) ## : ( ? : a mora
: optional
b. # 0J(0.. . J0L(0...)# . . . : apotentially in-
c. ## 01 (0. . ) ## . finite number of
h : unaccented moras

In other words, within a minor phrase the moras following the first
or left most accented mora (where * falls) are all low pitched and

the accented mora and all moras preceding it are high pitched except
the first which, if not itself the accented mora, will be Tow pitched.
Though the generalization for basic tone patterns is expressed in any
of the past analyses, in the following, I will take Haraguchi's
analysis as a representative, in view of the explicitness of its rules
and descriptive and explanatory adequacy, to illustrate how the tone
pattern of the Tokyo dialect is described. Then, I will present two
problems which his analysis, or any previous analysis, canngt
explain. I will show that the problems are inherent in the analysis
crucially using word boundaries (WB). They will be easily solved
once the notion of WB's is abandoned. Lastly, the consequence of give-
ing up WB's will be discussed, suggesting the direction of future

researches.
II. The Tonological Rules of the Tokyo Dialect: Haraguchi's Analysis

To capture the generalization of the basic tone patterns in (1),
Haraguchi sets up HL as the basic tone melody for the Tokyo dialect }
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and presents the.following tone association rule.5

(2) Tone Association Rule (TAR) (Haraguchi 1977, p. 10)

#Hav (i) where Q is the maximal sequence of phonolo-
. gical segments which contains no V. ‘

(ii) where the dotted line indicates the struc-
tural change (SC) of the rule.

1

The operation of (2) is expressed informally:

(3) (Haraguchi p. 9) "
a. If a string has at least one V, assogiate the H tone of the
basic tone melody with the leftmost V:
b. If it has no V (i.e., if it is unaccented), associate the
H tone of the basic tone melody with the rightmost V.

The following examples show how the above association rule works.
* *
(4) a. /kokoro-made/ b.

AL AL AL
'heart-even' ‘city-in' '1ife'

/miyako-de/  c. /inoti/

Then, the universal Tone Association Conventions are triggered, which
serve as wellformedness conditions for tone association, connecting
every tone with at least one of the tone-bearing unigs and vice versa.
The following is presented by Haraguchi (pp. 11-12).

(5) Universal Tone Association Conventions (UTAC)

(i) a. A1l tones should be associated with at least one tone-
bearing unit, and conversely, all tone-bearing units should
be associated with at least one tone in the tone melody.

b. No association lines should cross.

(i1) To guarantee (i), perform the following processes:

a. If a domain contains only one free tone, or if it contains
only one free tone to the right (or left) of a bound tone,
the free tone should be associated with every free tone-
bearing unit or every free tone-bearing unit on the same
side of the bound tone. I.e.,

vy P (where P is the maximal sequence of free

l Y tone-bearing units, and T, is a free tone.
1.1 7 // indicates that this is"a mirror image

1 2 process.)

b. If a domain contains no V to the right (or left) of a bound
V, and if it contains at least one free tone, the free tone
should be associated with the bound tone-bearing unit. 1:e.,

v (where Q is the maximal sequence of free
[~ // tones.)
TQ
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If a domain contains at least one V to the right (or left)
of a bound tone and if there is no free tone, associate
the bound tone with the remaining free tone-bearing units.

I.e.,

RV (where R is the maximal sequence of
R free tone-bearing units.)
T

(5iia) applies to (4a) and (4c), associating the free tone,.L, with
the tone-bearing units on the right side of thg bound tone, H.
(5iib) operates on (4b). This is illustrated in (6):

*
(6) a. /kokorg-made/ b. c. /ingti/

/miyako-de/
o RN P
H f HL HL
(4a) and (4b) are further subject to (5iic) whose operation is explain-
ed in (7):

(7) a. /ka*ro-m;de/ b. /mixgknge/

ey

H L H

To derive the correct surface forms described in (1), where the inj-
tial mora is low toned (unless it is starred) and no cgntour tone is
exhibited on the last mora, Haraguchi gives the following two rules.

(8) Initial Lowering Rule (ILR) (Haraguchi p. 17)

VC,V VC,V
Y = % o
H L H

(9) Tone Simplification Rule (TSR) (Haraguchi p. 18)

v or v Y
_—)
L — 9 / H/”\\ <’ #/A\t' !
These rules change (7a) and (7b) in the following way, deriving the
correct surface forms. ((6c) is repeated as (10c))

¥
(10) a. /kokoro-made/ b. c. /inqti/
i v

L H HL
As shown above, the tone pattern of a minor phrase is described
correctly, given the leftmost accent marker (*) and the rules and
conventions, applying them in the order of (2), (5), (8), and (9).

The definition of a minor phrase has never been explicitly
articulated in any of the past analyses, and Haraguchi's is not an
exception. He crucially uses two WB's for tonological rules; howev?r,
he never specifies syntactic configurations of strings where two WB's

/miyako-de/
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occur, which is fundamental in the framework of SPE and Selkirk (1975).
In view of the fact that Haraguchi is silent about how WB's are placed,
I assume that he applies the notion of WB's developed in SPE and
Selkirk to Japanese. Thus, a WB is not inserted before or after
specifiers and enclitics, such as copulas, auxiliary elements, parti-
cles, etc., which do not constitute independent minor phrases. As
shown in (2) and (8), Haraguchi makes his tonological rules apply to
the phrases which are bounded by two WB's. This is the fundamental
assumption of his framework and, as one will see, it inevitably leads
him to the difficulties, which I will take up in the third section.

II.1. The Interaction between Tonological Rules and Segmental Rules

As is well-known, Japanese has a phonological process which
devoices high vowels. Though the formalization of this process is not
so simple in rather slow speech, it is generalized and simplified in
a fast speech context, which is something 1ike the following.

(11) High Vowel Devoicing (HVD)
+sy11 s —syl1 } -sy11
[+h1'gh] = [-voice] / [-voice — [-voice

In addition, a devoiced high vowel.often gets deleted, if the sur+:
rounding segments are identical consonants. This process is roughly

formalized as (12).

(12) Voiceless Vowel Deletion (VVD)

+syll C.
[-voice] — P /[—voi&e]

These two rules are interesting to the extent that they affect tone
patterns. By the definition of a tone-bearing unit, a mora segment
which becomes voiceless is no longer capable of bearing a tone. By
proposing the following convention, Haraguchi makes this process
formal.

C.
[ vol ce]

(13) Erasure Convention for Association Lines (EC) (Haraguchi p. 36)
If a tone-bearing unit V is turned into an element which
cannot carry a tone by some phonological process (such as
Devoicing Rules, Deletions, Glide Formation, etc.), then
the association line drawn between a tone and the element in -
question will automatically be erased.

Thus, a tone associated with the vowel which eventually becomes vgice-

less by (11) or subsequently deleted by (12) will be Teft unassociated.

Whenever a free tone appears, TAC (2) and UTAC (5) are automatically
triggered. This process is described in the following (C =[-voice]).
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*
(14) a. /t?kaku/ b. /mas;kaku/ c. /sisetu/
'near - 'square'’ 'equipment’
TAR (2) & t?k@ku mqs;kgky s?sgpu
UTAC (5) | i o o
HL HL HL |
*
ILR (8) . : masikak .
f l/
LHL :
* * *
HVD (11) & tikakuy mas jkaku sisetu
EC (13)
H L LHL HL
*
VD (12) - - ssT;y
» HL
* * *
TAR (2) & tikaku masikaku sset
UTAC (5) ] ; "\/ _
HL L HL HL
* * *
TSR (9) tjka? masik?ky SSTtT
HL J H d HL

. * *
The qutput of these examples are thus predicted as tlfagu, masjkaku
and s3ejtu, which are the correct surface tone patterns.

I[T1.2. Tone Patterns across Two Word Boundaries

The derivation of the tone pattern on the minor phrase has been
discussed so far. In this section, I will discuss some tonological
processes which are sensitive to the information beyond two WB's.

When (more than) two minor phrases are uttered without a pause in
between in a normal or rather fast speech context, certain changes of
tone patterns take place. For example, the strings in (15) consist
of two minor phrases separated by two WB's. The rules and UTAC intro-
duced above assign the tone patterns as in (16), while the actual
surface patterns are those in (17).

* *
umi-de ## oyogqu
sea-in swim
'swim in the sea

*
(15) a. kosui-de ## oyogu b.
lake-in swim
'swim in the lake'

(16) a. %EEQT ##%m?g% b. ' il-/de 4 g?‘gg

L H LHL H

(17) a. kokui-de #¥ oyogu b.

To realize (17a), Haraguchi slightly modifies his ILR (8), making it

1

L
*
i-de ## oyoqu
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sensitive to the existence of a pause.

(18) Initial Lowering Rule (Revised) (ILRR)
VC,V VC,V
0 0
_), ‘ /  [*pause] %
L H

To obtain (17b), Haraguchi sets up the Downdrift Rule (19) that Towers
an H tone to an L tone when its preceding phrase ends with an L,
provided that there are no pauses between the phrases. DDR applies
after ILRR. He does not formalize DDR but illustrates its gffect as
follows, using a line to indicate the surface tone pattern.

(19) The Downdrift Rule (DDR) (Haraguchi p. 30)
f ,
##qvcwI/CV##cchcvcv y

L H L

S I

T e——

Thus, thg changg of tone patterns with respect to the rate of speech
is described, with the help of DDR and the feature [*pause] . .

ITI. Problems with Haraguchi's Analysis

In the above section, Haraguchi's analysis is presented in consi-
derable detail. In this section I will show that his analysis cannot
escape frgm at least two serious difficulties, as long as the applica-
tion of his tonological rules are bounded by two WB's. Firstly, the
mechanisms that Haraguchi presents to describe the tone pattern across
two WB's, discussed in I1.2., are totally ad hoc. To derive the correct
tone patterns given in (17), he posits DDR (19) and the feature
[+pause] . They are merely needed to describe the tone pattern observed.
In terms of the possible combination of minor phrases, with respect
to the tone pattern of the phrase, where (18) and/or (19) may operate,
there are only four possibilities, which are illustrated in (20).

Here, the first line of each group gives a schematic tone pattern and
an example with the pattern is presented in the second line.

(20) a. —L_ @ I e B S
ILRR & ﬁbR * )

inulo ## naguru inu naguru
'beat a dog'

dog obj. beat-pre.
oftokolga ## hataraku

b. Tl
otoko ## hataraihRR & TbR
man sub.  work-pre. 'a man works.'
c. ## _ ##

sakura ga ## Saku ILRR sakura ga ## saku

cherry blossoms sub. bloom-pre. ‘'cherry blossoms bloom. '

ing page.)
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d. e G 7

tomodoti ni ##fﬁL ILRR tofmodoti ni ## au

friend ind.-obj. meet-pre. ‘'meet a friend'

When we observe the surface tone patterns exhibited in (20), it is
easily noticed that the proposed operations to describe the phenomena

"seen across two WB's work in such a way that the basic tone patterns

(1) are preserved. This means that, in Haraguchi's analysis, the
preservation of the basic tone patterns by the ad hoc mechanisms on
a string larger than a minor phrase is totally accidental, although
it seems to be an important generalization about the tone pattern of
the Tokyo dialect, which should be explained somewhere in the grammar.
One might propose a conspiracy'which controls the well-formedness of
surface strings. But I would rather propose to eliminate DDR and the
ad hoc feature [+pause] altogether and to expand the domain of tono-
logical rules across two WB's in a fast speech context. Then, it
naturally follows that the basic tone patterns are always created in
a string irrespective of WB's.

This approach presents further interesting consequences, with
respect to the following phrases, each of which consists of two

minor phrases.

.

(21) a. tikaku no ## ie b. tokei no ## tikaku
’ near house clock near
'the house near by' 'near the clock’
. *
c. gsetu ga ## rippada d. rippa na ## ssetu

excellent equipment

equipment sub. excellent
'excellent equipment'

'the equipment is excellent'
Within Haraguchi's framework, the two phrases separated by two WB's
are independent tonological domains where TAR (2) operates separately.
Tone patterns would not change once they are assigned unless the pre-

. ceding phrase ends with a low tone and no pause falls between the two

phrases. Therefore,his analysis predicts the following tone patterns,
(22), on the phrases in (21). The detailed derivations, taking (21a)
and (21b) as representatives, are given in (23): ((23) is on the follow-

b. tokel no ## thSkg

(22) a. thEku no ## ié
. *
rippana ## sSeitu

*.
C. ssettu qa ## rippada d.

. Without a pause intervening the minor phrases above, (21a) and (21c) are

subject to DDR (19) and they are correctly realized. On the other
hand, Haraguchi's prediction is wrong, regarding (21b) and (21d), where
a phrase starting with a devoiced or deleted vowel is following
another phrase, The correct surface forms are:

*
(24) a. tikaku no #4 ie b. tdkei no ## tikaku
*,
e

Cc. S5¢ a rippada d. rippana ## ;s tu
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*
(23) a. # tikaku no ## ié ## b. ## tokei no #4 tikaku ##
* *
TAR (2) & tikaku no  de tokei no  tikaku
UTAC (5) | o I R
H L B HL HEC
ILRR (18) tqkqi§:j\\ o
- £ HQ
HVD (11) & tikaku no tikaku
EC (13) &~ - :
ML HL
TAR (2) & tikagku no tikaku
UTAC (5) % 2
iy . il
* * *
TSR (9) tjkau no Rj tqui§:T tjkaT
HL H L ™ HL
DR (19) tikakuno  ije
*
Output tikaku no ie tokei no t{EEELL

P

To make the point clear, in Hdraguchi's framework, the freed high
tone at the beginning of a minor phrase has to be reassociated with
the following tone-bearing unit, regardless of the position of the
phrase in a string relative to other phrases, given the assumption
that TAR operates in the area bounded by two WB's. Differing from
Haraguchi's prediction, it seems to be the case that an initial high
tone freed from the originally associated mora is shifted to the
right next mora only when the phrase containing the free tone is the
first phrase of the entire string within which no pauses fall and
that it is shifted to the left when other phrases are preceding with-
out pauses. Only-the former phenomenon is captured in Haraguchi's
analysis, while the latter phenomenon is totally mysterious. This is
a consequence of his approach where the domain of the tonological
rules are sensitive to two WB's.

Let us see how these phenomena are treated in my analysis where
the entire strings in (21) are regarded as independent tonological
domains. Therefore, TAR applies only once to each string. This is
illustrated in the following page, taking (2la) and (21b) as exampies,
whose derivations are (25a) and (25b), respectively. )

What is interesting here is that in (25b) HVD (11) and EC (13)
do not trigger TAR (2) and UTAC (5) due to the fact that the high tone,
H, associated with the devoiced /i/ is not totally freed after HVD and
EC but still attached to other tone bearing units preceding the /i,

In (25a), on the other hand, TAR (2) and UTAC (5) are triggered,
connecting the freed H with the right next vowel, because the H is teft
unassociated after HVD and EC. This explains why the high tone associ-
ated with the devoiced /i/ appears on the right next vowel when the
Phrase containing the /i/ is the first phrase of the entire string,

and it is preserved on the left when another phrase is preceding. Thus,
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* * . *
a. /tikaku no ie/ b. /tokei no tikaku/

(25) * * *
TAR (2) & tikaku no e tokpj;pg. tikqgu
uUtac (5) | s i)
HL ; L
ILR (8) tokei_no_ tikaku
C L
* * . *
HVD (11) & tikaku no _ie tokei_no_ tikaku
EC (13) T;;:ég"’ | ‘*§§;§§H /
H L L L
* L *
TAR (2) & tjkaku no ie
UTAC (5) g
H
* * *
TSR (9) tikaku no ie
HL .
Qutput tfkﬁkg no i; tokei no tikaku .

my analysis can not only derive the correct surface Foqe patterns but
predict different tone patterns according to the position of the
phrase with an initial free tone with respect to other phrases.

IV. Conclusion

To sum up the above discussions, any theory which attempts to
describe tone configurations in Japanese in a fast speech context has
to be able to explain at least (i) why an utterance preserves the
basic tone pattern for a single word or phrase, and (ii) why a pre-
served tone after a devoicing or deletion process of vowels appedrs
in different places depending on the structure of an uttgred syrlng..
None of the theories, to my knowledge, can succeed in doing this, while
my analysis can do so without any difficulties. The consequence ?f
adopting my analysis of Japanese fast speech phenonena'1s that WB's
are of no use for the tonological rules of the Tokyo dialect. It is
clear that limiting the application of TAR makes Haraguchi's theory
unable to explain ?i) and (i) and forces him to postulate ?d hoc
mechanisms; DDR and the feature [+pause]. Just giving up wg s solves
the difficulties.

The residual problem after giving up WB's is how to set up the
domain of the tonological rules. The most promising alternative to
WB's seems to be sought in the framework that Selkirk (1977, ]978) )
has been developing. She proposes different levels in prosodic domain
rules. Among others, the levels of the phonological phrase (PP) gnq
the intonational phrase (IP) are of most interest to us. Her defini-

tion of the constituency of PP is:

(26) (Selkirk 1978, p. 20) . o
(i) An item which is the specifier of a syntactic phrase joins

with the head of the phrase.
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(1) An item belonging to a "non-lexical®
- categor .
Chomsky ]965)3 such as Det, Prep, Comp, Vgrby (CfConjunc—
tion, joins with its sister constituent. aux’

This gives an almost equivalent phrase to what is bounded by two WB's.

IP is composed of PP('s), though the choice of combi i i
except that parenphetica]s, preposed adverbials, nonTi:;g:?czivgree,
relat]ve c1§use (in the case of English; for Japanese parentheticals
and r19ht dislocated phrases), etc., must be independént IP's.

Given these two levels, the tonological rules discussed above
seem to be most sensitive to IP and the choice as to which phonologi -
cal phrasg(s) may compose an IP seems to be dependent on types of
iggeggé ?1ther]fast or slow. Therefore, I assume that the domain of
the (8)oaggzgg).rules are on the level of IP, rewriting (2) as (27)

(27) (I Qv (1) the same as (21);
ﬁ (ii) the same as (2i1).
(28) VC,V V C. V
0 0
—*LI l /(G

There may be restrictions on the maximum numb 's i “si
t t er of PP's in a single
IP or on the choice of PP's; 1.e., which PP's age more likely chgsen
g?Oopposed tg ggher;, as constituents of an IP. Since these ques- ’
Ns are outside of the scope of.this paper, the answers t
have to await future researches. ]6 pap e fo them

Notes

* I.would Tike to thank Ellen Kaisse who read an earlier version
of th1s paper and gave me much helpful advice. Any errors that may
remain are, of course, mine. Work on this study was supported by
resegrch grant AH-111 from the graduate school of the University of
Washington, for which I am greatly indebted.

1. In general, a contour tone is not observed on a short vowel in
the Tokyo d1a]e§t, though Haraguchi claims that it occurs on certain
structures, giving a few examples. In my speech, among other Tokyo
dialect speakers, however, a contour tone does not occur in his
examplgs: Note that there are many dialects of Japanese which clear-
1y exhibit a contour tone on a short vowel.

2. Ngt all of the accent markers are given by the lexicon. Some are
supplied by star assigning rules. How an accent marker is assigned
is, however, not relevant to the discussion in this paper.

3. What constitutes a tonological minor phrase is discussed late,

. tone pattern on (17a) or (20a).

S () P B A \|/ (Cg )y o)
L
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. 4. The actual tone patterns are not so simple as described in (1).

For example, when a tone falls or rises, it does not change so
abruptly; two adjacent tones do not exhibit clear differences
between a high tone and a low tone, but rather a gradual tone change
is observed. See also note 10.

5. Note that V or V stands for a tone-bearing unit, which is assumed
to be a voiced vowel or a syllabic nasal /n/.

6. Haraguchi presents (5) as a first approximation. A more camplex
version is offered in the.later chapter of his book. Since the
differences in the two versions do not affect the entire discussion
of this paper, I take up the simpler version.

7. Note that these changes in tone patterns give considerable diffi-
culties to segmental analyses of tones. They cannot elegantly explain
why an underlying high tone on a devoiced or deleted vowel is pre-
served, which is the natural consequence within the framework of the

autosegmental tonology.

8. Haraguchi's illustration (19) is not accurate enough to describe
the phenomena. The number of tone-bearing units and the existence ,
of a star in the second phrase are irrelevant to the phenomena to

be taken care of by DDR (19). What is relevant is that the initial:
phrase ends with a low tone arid the second phrase starts with a

high tone.

9. This is also a problem for Haraguchi, since he has to specify
whether DDR can apply to more than two places in a single utterance
or which phrases are subject to DDR if it applies only once in a
string where more than two places meet the conditions of DDR.

10. The careful reader may have noticed that there seems to be a
lower tone than an ordinary low tone when an IP contains more than
onz accent marker (see (17a) and (20a)). In general, it is true
that a tone which follows a star is lower than the tone on the
starred mora. For instance, if a high tone is associated with a
starred mora, the following tones are marked as L and if a Tow tone
is associated with a starred mora, the following tones are further
lowered. Note that this is not a defect of my analysis, but has to
be explained in any other analys s as well, which regards (10a), for
example, as a single phrase, where two accent markers occuri Phone-
tically, the low tone on the moras after the second star are lower
than the Tow tone(s) on and preceding the second starred mora.

(i (=10 *
DO koRdromice 4

The explanation for this phenomenon should be responsible for the
The following rule seems to be

operating.

| Ly LL
LL > : higher than

\L/ -
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