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Abstract

This study aims at clarifying the interaction betweargument structure and prosody in
Japanese in connection with movement operatioriveigl through the observation of various sorts
of Ry boosting operations.

We found that the adjunct-argument-head sequenttes rlormal word order) were
pronounced in such a way that the structures yieldgradually descending Eontour, while the
argument-adjunct-head sequences (the scrambled wrolet) were pronounced with higheg F
values in the adjunct positions than those in tleeguling argument positions in both of the NP and
the VP cases. In other wordsy Booting effect was observed on the adjunct position the
scrambled word order cases. We might interpretréssilt as argument-adjunct asymmetry on the
realization of prosody to the effect that adjuratiasistently inducegbooting in Japanese. However,
we found that adjuncts did not induce highgrelues in the simple adjunct-head sequences than
arguments did in the simple argument-head sequénagther NP or VP cases, which implies that
the R boosting effect observed in adjunct positionshie scrambled word order may in fact be
caused by the leftward movement operation of tjeraents. This interpretation was supported by
the behaviors of J~contours of double object constructions with antheut scrambling such that
the structures without scrambling yielded the ndmioavnstepping pattern, whereas those with short
scrambling showed theg Boosting effect immediately after the scramblegot The generalization
from these observations is that leftward movememtration, scrambling, (or traces left behind by
the operation) must be visible to phonological comgnt in Japanese in order to produce surfgce F
contours.

Similar observation was found in uniformly left-bding structures consisting of four

accented Prosodic Words which involve relative séastructure. When the antecedent stood in the
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third position, where the effect of what Kubozori®g9, 1993) calls the Principle of Rhythmic
Alternation is expected, it was subject to the giple as expected, or even more than expected,
which might cause intonational neutralization betweuniformly left-branching structures and
symmetrically branching structures as Kubozono 919893) reports. On the other hand, when the
antecedent stood in the fourth position, whereeffect of the principle is not expecteq, Boosting
was observed in the antecedent position dependingspeakers. Likewise, in uniformly
left-branching structures consisting of four unaxted Prosodic Words which involve relative clause
structure, when the antecedent stood in the thasitipn, it was highly likely that a Minor Phrase
boundary was inserted before the antecedent, irggutt the eurhythmic 2-2 pattern. On the other
hand, when the antecedent stood in the fourthiposia Minor Phrase boundary was or was not
inserted before the antecedent. However, a Minaiageh boundary was quite hardly inserted
between the second and the third Prosodic Worddadh case. Throughout the observation, we
concluded that Phonological Phrasing may be seasit the internal structure of relative clause
construction. In other words, empty category of emort (empty operatopro or something) in
relative clause construction must be visible to mtogical component in Japanese on a given
condition in order to generate surface pitch corgtou

After those discussions, | tried to derive prosagigresentations in Japanese in terms of
Optimality Theory, following Ito and Mester’'s (200%rosodic adjunction’, which could produce
surface [y contours in Japanese.

Finally, the main theme of this paper, that ig, ¥isibility of syntactic movement operation
to phonological component in Japanese may leathdordconsideration of whole architecture of
grammar. The reason is that since the advent oéfatmne Grammar, it has been basically regarded
as a matter of course that phonological componaminat refer to core syntactic operation,

movement, for autonomy of components in the model.
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Introduction

0.1. Goals

This study is an experimental phonological work pitch or fundamental frequency
(hereafter F) in Tokyo Japanese in the context above the werel lin Generative Grammar, that is,
the mapping from syntactic structure to phonoldgistaucture, extending my Master Thesis,
Sugiyama (2002).

The main theme throughout this thesis is that sfittanovement operation can (and
must) be visible to phonological component in Jaganin a systematic manner within the
framework of Generative Grammatr, the claim whick hat hitherto been made in any language as
far as | know. In addition, | will claim that empsiements within relative clauses must also be
visible to phonological component on a given caodiin order to produce surfacg ¢ontours.

The organization of this thesis is as follows: Tthiesis consists of five chapters all of
which discuss the ups and downs of pitch in thdéediaon the basis of experimental evidence.
Chapter 1 overviews previous studies in syntax-plagy interface, especially from the point of
view of predicate argument structure. There, ndly alapanese but also other languages are
discussed with the view to crosslinguistic obseovet In Chapter 2, the pros and cons through the
observations in Chapter 1 are discussed, basegdpanimental evidence. The point of the chapter is
that at least leftward movement must be visiblphonology in Japanese in order to produce actual
pitch contours. Chapter 3 discusses the realizaifgpitch contour in relative clause in Japanese,
whose precise structure has yet to reach a conseBsune claim that if it contains movement
operation, the moved element is the empty oper@ihers claim that if it does nqiro is placed in

the original position through coindexation with tmead noun. | will claim in the chapter that in any

! Throughout this thesis, | will use the terms ‘pitand ‘R’ interchangeably. Tokyo Japanese is a dialect lwigcoften loosely

identified as standard Japanese.



case, the internal structure of relative clauséé@anore specific, empty element of some sort) must
be visible to phonological component on a givendition in Japanese so as to yield surfage F
contours. Chapter 4 argues prosodic representatidspanese on the basis of the results obtained in
the previous chapters with Optimality Theory (Pengnd Smolensky (1993). Lastly, Chapter 5
discusses theoretical implications from the presidiscussion, and suggests the model that may
explain the visibility of syntactic movement andremempty categories to phonological component
in Japanese and that is compatible with the cuivinimalist Program (Chomsky (2001)) including
the notion of phase.

Last but not least, throughout this thesis, | willto keep the analyses taken in this study

as theory-neutral as possible.

0.2. Methodology
0.2.1. Subjects

One male and two female native Japanese speaktispaded in the experiments reported
here. One female speaker in her mid-thirties (Ykswaised in Tokyo, and the other female speaker
in her thirty (AM) and the male speaker in his rmigenties (SK) in Kanagawa prefecture in the
vicinity of Tokyo. We can regard all of them asivatspeakers of Tokyo Japanese. They are all

non-linguists.

0.2.2. Recording Procedure

All the recordings here reported were made in thdig of the Phonetics Laboratory at
Sophia University.

All the gained materials were recorded on digitalia tapes (DAT). The subjects were not

informed of the precise purpose of the experimértigy simply read the test sentences (or phrases)



written in several papers at normal rate of spe€hb.sentences were randomly ordered and each of

the speakers read the sentences eleven timesrpence.

0.2.3. Recorded Materials

The recorded materials were composed of as mamyraots as possible in relation to the
naturalness of meaning of the test sentences &r @éodavoid the effect of the perturbations on the
actual iy contours which might be expected to be causedbtruents.

The sentence frame in which the test sentences wiaced isYamadawa... toitta
“Yamada-Topic” ... “said” = “Yamada said ..*.Yamada is a surname which is very familiar to

Japanese people.

0.2.4. Editing the Recordings
All the analyses were made on a computer screieig isaat created and developed by
Paul Boersma and David Weenink at the UniversityAofsterdam. The materials were digitized

with 44,100 sampling rate and 16 bit quantizatmrel.

0.2.5. Statistical Interpretation

It is very important to present a statistical iptetation of the gained experimental data in
order to employ them as reliable evidence for thens made in this thesis. Throughout this work, |
will use t-testfor the comparison of the relevant two means aepto examine whether the values
in question are so different as to be statisticsigynificant. As usual, the level of .05 in twoltal

scales is considered as the standard showing thienon level of significance in this thesis.

2 The reason for placing the test sentences in authmework is to avoid the effect of ‘final-loweg’ to the effect that theoF

level is suppressed in sentence-final position m@tieg to Pierrehumbert and Beckman (1988).



Chapter 1: Previous Studies on Syntax-Phonology Ietface

1.1. Overview
1.1.1. Phonological Phrasing

Over the past three decades or so, we have sede\tbmpment of the studies concerning
syntax-phonology interface in a variety of langumagEspecially in 1980s, the researchers had
earnestly discussed how syntactic component andgbbgical component link and concluded that
there exists an independent level of representddeween the two (e.g. Inkelas’s (1989) Indirect
Reference Hypothesis), contrary to, for example, divect reference approach by Kaisse (1985),
which claimed that phonological processes can niideet reference to higher level categories of
syntax. The level of representation in questiocabed ‘prosodic structure’. In general, prosodic
structure is supposed to consist of some indepénciegories, Syllable, Foot, Prosodic Word,
Phonological Phrase, Intonational Phrase and Witerérom bottom up. Most of the researchers in
this field have taken deep interest in Phonologkhtase among others since the formation of
Phonological Phrase tends to be closely relatesyactic structure crosslinguistically. | will als
discuss several phenomena that occur in the doofid@honological Phrase within the framework of
Generative Grammar (Chomsky (1957, 1965, 1972, 18895, 2001)) in this thess.

There have been two main approaches to Phonoldgjicasing (with the exception of the
advent of Optimality Theory (Prince and Smolensk993))), end-based approach (Selkirk (1986))
and relation-based approach (Nespor and Vogel {198&yes (1989), among others). However,

these two approaches each have advantages andatfitages.

3 On top of those levels, Japanese has the ‘Moral leelow the Syllable level.

4 It has been argued that Phonological Phrase divitte two subtypes in Japanese, one of which EdkPhrase’, a domain for
downstep, and the other is ‘Minor Phrase’, a donfiaiininitial Lowering. | will explain the definitios of these two phenomena later
in the discussion. Moreover, following Kubozono $89 | use the term ‘downstep’ for what Pierrehurhla@d Beckman (1988)

call ‘catathesis’ for our familiarity with the term



The original end-based approach claims that Phgiwdb Phrases are derived by
reference to the right or left ends of syntactinstiuents of some level (for example, maximal
projections). This algorithm itself is very simplayt due to its simplicity, many phenomena that do
not follow the algorithm have been found in manyglaages. For instance, Hale and Selkirk (1987)
propose a parameter ‘lexical government’ in thgtrapch in order to account for Phonological
Phrasing in Tohono O’odham. Phonological Phrasedemain of the distinctive tonal pattern in the
language. The definition of lexical governmenthatta lexical head governsB if and only if A
m-commandd® and every barrier foB dominatesA. They argue that the right end of an XP that is
not lexically governed corresponds to the right eh@ Phonological Phrase in Tohono O’odham.
Self-explanatorily, the notion of lexical governnésn extremely syntactic, so phonology includes
unnecessary syntactic information. Furthermoreetiiemains another problem with this approach,
which has been dealt with in a number of literagutlat is, branchingness. Cowper and Rice (1987),
for example, argue that in Mende, consonant mutatiocurs in a Phonological Phrase that is
formed by reference to the left edge of a syntangimal projection which is branching. Moreover,
Bickmore (1990) examines the phonological statua nile, High Tone Deletion in Kinyambo and
concludes that the rule applies within a Phonokllgihrase made by reference to the right edge of a
syntactic maximal projection that is branching. @ewand Rice (1987) argue that introducing the
parameter, branchingness, is a small price to gathé elimination of direct reference to syntaxt b
the parameter is not a standard syntactic featamd, so this move may weaken the end-based
approach, one of whose great virtues is an extyepr@icipled access to syntactic information.

To sum up, these two notions of lexical governmamti branchingness are the main
disadvantages of the approach (for Phonologicahdgthg in Japanese by this approach, see Selkirk
and Tateishi (1988, 1991)).

On the other hand, relation-based approach maildyns that Phonological Phrases



contain a head and all elements on the non-reaurside of the head that are still within the
maximal projection of the head, and requires suahameters as [1] obligatory, optional, or
prohibited inclusion of the first complement on thecursive side of the head and [2] the
complement may or may not branch. Although the @ggit may be able to explain certain degree of
Phonological Phrasing in natural languages, it imayinnecessarily rich and lack predictive power

(for further discussion about these two approackes Inkelas and Zec (1990, 1995)).

1.1.2. Argument-Adjunct Asymmetry in Phonological Pirasing
1.1.2.1. Crosslinguistic Observations

In connection with relation-based approach, soreeahers insist that argument-adjunct
distinction may play a crucial role in the reali@atof prosody. For example, Gussenhoven (1992)
argues that in English, only the argument is séd$s a verb-argument sequence, whereas both the
verb and the adjunct are stressed in a verb-adgegtience as in (1) (Gussenhoven (1992:87).

Upper cases represent stressed constituents).

(1) a. Johnremained in the TENT.

b. John SMOKED in the TENT.

Gussenhoven (1992) also claims that similar obsiervéo the above one can be found in

Dutch. The corresponding stress patterns to thogb) iare as follows:

(2) a. Janisin de TENT gebleven. (=1a)

b. Jan heeftin de TENT geROOKT. (=1b)

s For more details about argument-adjunct asymnietBhonological Phrasing in English, see Gussenh(1284), Selkirk (1984,
1995), among others.



He discusses that in Dutch, only the argumentressed in an argument-verb sequence, whereas
both the adjunct and the verb are stressed in janaeverb sequence.

Meanwhile, Chen (1987) argues that in Xiamen, Bhagical Phrasing is determined as a
domain of tone sandhi by reference to the righteafgsyntactic maximal projections except where
maximal projection is an adjunct, whereas an XRment induces a Phonological Phrase boundary
on its right. For instance, he states that in thag(3), there are two readings in both phonatid

semantic senses (Chen (1987:117)).

(3) Bi-kok @) ts'ut # e Ki-ts’ia
uU.S. make particle car
‘U.S.-made cars’

(where # indicates nonapplication of tone sandhi.)

In one reading, the NBi-kok ‘U.S." is interpreted as the subject (i.e., argothef ts'ut ‘make’
within the relative clause, and is bounded on tgbtrby a Phonological Phrase boundary. In the
other reading, the NBi-kok behaves as an adjunct tsfut and tone sandhi takes place between
Bi-kokandts'ut.

In addition, Chen (1990) claims that in Basquewelbdegemination occurs within a
Phonological Phrase that is constructed by referémthe right edge of the argument NP of the head
verb but not by reference to that of the adjunetkesd of the head verb. Examples of those phrasing

patterns are as follows (Chen (1990:40)):



(4) hark [librua ong(i) = irakurri zuen]
he book well read Aux

‘He read the book well.’

(5) hark [libruag# arin irakurri zuen]
he book quicklyread Aux

‘He read the book quickly.’

(where ‘=" indicates application of vowel degeation, and ‘#’ blocking of it.)

In sentence (4), the adjunct advexrigi ‘well’ does not induce a Phonological Phrase baiman
its right, so vowel degemination occurs betweenaitlignctongi and the head veribakurri ‘read’.
In sentence (5), on the other hand, the argumenibNR ‘book’ does induce a Phonological Phrase
boundary on its right, so vowel degemination isckéd between the argumelitrua and the
adjunct adverlarin ‘quickly’.

Chen (1990) therefore concludes that in Phonodbdihrasing, the notion of argument
and adjunct may need to be referred to.

Thus far, we have seen the cases where argumemtdfumct behave in a different fashion
in Phonological Phrasing crosslinguistically. Inetmext subsection, we will see that similar

observation can be found in Japanese as well.

1.1.2.2. In Japanese
Sugiyama (2002) claims that argument-adjunct asyimynie prosodic structuring can be

found in Japanese as well. For the following distus let us see the experimental result from



Sugiyama (2002) in detail.

In the experimental study, five native Japanesalsgs (one male and four females) read
twelve pairs of sentences five times per sentefite. sentences are divided into two groups
according to their internal constructions. The memtf one group each consist of NP and those of
the other group of VP. In each pair, one is conegrisf the accented adjunct-argument-head strings
(the normal word order in Japanese) and the otfhthiecaccented argument-adjunct-head strings (the
scrambled word order) in both NP and VP cases. tide structures in the respective cases are

shown in (6) and (7).

NP case:
(6) a. normal word order

NP

AN\

AP NP N

[npadjunct N argument \fhead noun]]]
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b. scrambled word order

NP
NP
/\ N’
AN
NP AP NI
[np [Aargument] ke adjunct [ [t] [n head noun]]]]
VP case:
(7) a. normal word order
VP
V1
AdvP NP \%
[vepadjunct v argument [ head verb]]]
b. scrambled word order
VP
VP
/\ Y
NP AdvP NF

[ve [argument] [radjunct | [t] [v head verb]]]]
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The pairs of examples in the respective casessai@laws (underlines indicate those three accented
phrases in question and “ ' ” indicates accentgdaoh pair, (a) is in the normal word order andr{b)

the scrambled one):

NP case:

(8) a. ta'roo-wa _daiki'bona do’'oro-no ko'oji-n tazusawa't-ta

Taro -Top large scale road-Gen condondDat be engaged in-Past

‘Taro was engaged in the large-scale coattm of the road.’

b. taroo-wa _do'oro-no daiki'bona ko'oji-nitazusawa’t-ta

‘Taro was engaged in the large-scale coastmi of the road.’

(9) a. ta'roo-wa _so’okino ba’iku-no shu¥r moto’'me-ta

Taro -Top early motorbike-Gen repageA ask for-Past

‘Taro asked for the early repair of the mbiice.’

b. taroo-wa _ba'iku-no so’okino shu'uri-o ato’'me-ta

‘Taro asked for the early repair of the mbiie.’

(10) a. ta’roo-wa _taegata’i no'do-no _itanii'n zekkusi-ta

Taro-Top intolerable throat-Gen ache-Dahd no word to say-Past

‘Taro found no word to the intolerable adfdis throat to say.’



(11) a.

(12) a.

(13) a.

12

taroo-wa _no'do-no taegata'i _itami'ni zekkusi-ta

‘Taro found no word to the intolerable adfdis throat to say.’

ta'roo-wa _waka'i o’ngaku-no sense’e-to siria’t-ta

Taro-Top young music-Gen teacher-Acbecome acquainted with-Past

‘Taro became acquainted with a young teachmusic.’

ta'roo-wa _o'ngaku-no waka'i sense’e-teiria’t-ta

‘Taro became acquainted with a young teachmusic.’

ta'roo-wa _juubu’nna ju'gyoo-no _ju’'mbi-o suma’se-ta

Taro-Top sufficient  lesson-Gen pregarafAcc finish-Past

‘Taro finished sufficient preparation fbetlesson.’

ta'roo-wa _ju’gyoo-no _juubu’nna _ju’'mbi-osuma’se-ta

‘Taro finished sufficient preparation fbietlesson.’

taroo-wa _kitana'i ra’qubii-no _ yu'nifoou-o mituke-ta

Taro-Top dirty rugby-Gen  uniform-Acc find-Past

‘Taro found a dirty uniform of rugby.’

ta'roo-wa _ra’qubii-no  kitana'i _yu’nifoomo mituke-ta

‘Taro found a dirty uniform of rugby.’
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VP case:

(14) a.

(15) a.

(16) a.

ta'roo-wa _aza'vakani _ha’nnin-o sigifta  so’oda

Taro-Top vividly criminal-Acc guessf be said-Pres

‘Taro is said to have vividly guessed thenmal.’

taroo-wa _ha'nnin-o aza'vakani su'irisi-taso’oda

‘Taro is said to have vividly guessed thenmal.’

ta'roo-wa _sumi'vakani oku’gaini__hi'nasia so’oda

Taro-Top promptly outdoors evacuadstP be said-Pres

‘Taro is said to have promptly evacuatettloars.’

ta'roo-wa _oku'gaini _sumi'vakani hi'nadsi so’oda

‘Taro is said to have promptly evacuatettioars.’

ta'roo-wa _iso'ide nakama’-o kyu'uidg so’oda

Taro-Top hastily companion-Acc rescuetPade said-Pres

‘Taro is said to have hastily rescueddaisipanion.’

taroo-wa nakama'-o iso’ide kyu'ujosi-taso’oda

‘Taro is said to have hastily rescueddoisipanion.’



(17) a.

(18) a.

(19) a.

14

ta'roo-wa _nigi'vakani tanjo’obi-o _sugbta so’oda

Taro-Top merrily birthday-Acc pass-Pasbe said-Pres

‘Taro is said to have merrily passed hithbliay.’

ta'roo-wa _tanjo’obi-o nigi'yakani sugpts so’oda

‘Taro is said to have merrily passed hithiiay.’

ta'roo-wa _kokoroyo’ku ka'nji-o hikke-ta  so’oda

Taro-Top  willingly organizer-Acc take-Past be said-Pres

‘Taro is said to have willingly taken orettole of the organizer.’

ta'roo-wa _ka'nji-o kokoroyo'’ku hikiu'’kea  so’oda

‘Taro is said to have willingly taken orettole of the organizer.’

ta'roo-wa _ukka'ri _me’gane-o oto’si-ta so’oda

Taro-Top carelessly glasses-Acc  drop-Past said-Pres

‘Taro is said to have carelessly droppedgtasses.’

taroo-wa me’'gane-o ukka'ri_ oto’si-ta  sd®

‘Taro is said to have carelessly droppedgtasses.’

The line graphs of the meag peak values of the successive accented syllableadh case for the

five speakers are as follows (adopted from Sugiyg2a?2)):
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NP case:
350 350
300 0\\ 300
250 .x-: A ——T8 | 250 — N\ ——T8
200 S, KA | 200 = ﬁ— —=-KA
150 ' ==be=MT 150 == NMT
100 \M ——MI 100 xe——"’*\ ——MI
50 =—t=NK 50 == NEK
0 T T 1 0 T T 1
adjunct argumentheadnoun argument adjunct headnoun

Figure 1:Fq line graphs of the accented syllables in

(8a) for five speakers.

Figure 2:Fq line graphs of the accented syllables in

(8b) for five speakers.

0 . . .

adjunct argumentheadnoun

——T5
=—=KA
== NIT
—=NMI
=t=NK

350

300

250 — 2\

200 m

0 . . .

argument adjunct headnoun

——T5
=—=KA
== NIT
—=NMI
=t=NK

Figure 3:Fg line graphs of the accented syllables in

(9a) for five speakers.

Figure 4:Fq line graphs of the accented syllables in

(9b) for five speakers.
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350 350
300 300
250 - ——T8 250 - ——T8
200 - —=IA 200 - —=IA
150 == NT 150 : == MT
oo T =MD | g9 T~ =M
50 ——=NK 50 ——=NK
0 T T 1 0 T T 1
adjunct argumentheadnoun argument adjunct headnoun
Figure 5:Fq line graphs of the accented syllables in Figure 6:Fq line graphs of the accented syllables in
(10a) for five speakers. (10b) for five speakers.
350 350

250 .\'\ ——18 | 250 ——TS
200 E\‘\‘I !%— —=—KA | 200 ﬁ* —|-KA
150 \N —4=MT | 150 */\ e MT
100 i M1 100 X MI

50 =—t=NK 50 =—t=NK
0 | 0 . : |
adjunct argumentheadnoun argument adjunct headnoun
Figure 7:Fg line graphs of the accented syllables in Figure 8:F line graphs of the accented syllables in

(11a) for five speakers. (11b) for five speakers.
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350 350
300 300 -
250 - ——T8 250 - ——T8
200 - —\-KA | 200 < —=-KA
150 \ R 150 . == MT
oo LT T | 100 TN —emn
50 —t=NK 50 —t=NK
0 . . . 0 . . |
adjunct argumenthead noun argument adjunct headnoun
Figure 9:Fq line graphs of the accented syllables in Figure 10:F line graphs of the accented syllables in
(12a) for five speakers. (12b) for five speakers.
350 350
300 300 ==
250 ——TS | 250 - ——TS
200 T —m-KA | 200 ¢ —-—KA
150 : ==NMT 150 - ==NMT
oo T eI | 100 T~ e
50 —t=NK 50 —t=NK
0 . . . 0 . . |
adjunct argumenthead noun argument adjunct headnoun

Figure 11+ line graphs of the accented syllables in Figure 12:F line graphs of the accented syllables in

(13a) for five speakers. (13b) for five speakers.
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VP case:

300 300
250 - ——T8 250 ;Aﬁ ——T8

200 —— —®-KA | 200 - KA
150 ——=MT | 150 —4—MT
Loo LT, —=MI | 100 M\f ——MI
- ——NK | ., ——NK
0 . . . 0 . . .
adjunct argument headverb argument adjunct headverb

Figure 13:Fg line graphs of the accented syllables in  Figure 14:F line graphs of the accented syllables in

(14a) for five speakers. (14b) for five speakers.
350 350
300 300
250 - ——T8 250 - ——T8
200 % —\-KA | 200 —B—-KA
150 == MT 150 == NT
100 *\N ===MI 100 *’*\1 NI
50 —t=NK 50 —=NK
0 . . . 0 . . |
adjunct argument headverb argument adjunct headverb

Figure 15:Fg line graphs of the accented syllables in Figure 16:F; line graphs of the accented syllables in

(15a) for five speakers. (15b) for five speakers.
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350 350
300 & 300
250 .\\\*%— ——T8 | 250 1 ——TS
200 +— — —=-KA | 200 - —-—KA
150 —+=MT | 150 4 MT
100 T—— e 100 —_ ——MI
0 —=NK 0 —=NEK
0 : : : 0 . . .
adjunct argument headvarb argument adjunct headwvaerb

Figure 17:F; line graphs of the accented syllables in Figure 18:Fg line graphs of the accented syllables in

(16a) for five speakers. (16b) for five speakers.
350 350
300 \ 300
250 a ——TS | 250 ——TS
.
200 =—-KA 200 —— =—-KA
150 ——MT | 150 — —4—MT
50 =—t=NK 50 =—t=NK
0 T T 1 0 T T 1
adjunct argument headwverb argument adjunct headwverb

Figure 19:Fg line graphs of the accented syllables in Figure 20:F line graphs of the accented syllables in

(17a) for five speakers. (17b) for five speakers.
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——TS ——TS
o | Tl | -

150 —+=MT | 150 —4—=MT

100 LT, ——MI | 100 *"’"’\% ——MI

50 =—t=NK 50 =—t=NK
0 T T 1 0 T T 1
adjunct argument headwverb argument adjunct headwverb

Figure 21:F; line graphs of the accented syllables in Figure 22 line graphs of the accented syllables in

(18a) for five speakers. (18b) for five speakers.
350 350
300

——T8 '/—\\ ——T8

150 ==be=MT 150 ==be=MT

50 =—t=NK 50 == NEK
0 T T 1 0 T T 1
adjunct argument headwverb argument adjunct headwverb

Figure 23:Fy line graphs of the accented syllables in Figure 24 line graphs of the accented syllables in

(19a) for five speakers. (19b) for five speakers.
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As is clearly shown in the figures, the five speakall pronounced the adjunct-argument-head
strings in such a way that the structures yieldegradually descendinggFcontour, while they
pronounced the argument-adjunct-head strings wdhehn ki values in the adjunct positions than
those in the preceding argument positions in alrabgif the NP and the VP cases. In other words,
we can see theybooting effect on the adjunct positions in theasdoled word order cases.

Although they all showed the statistically sigréfit argument-adjunct asymmetry effect
on the manifestation of prosody in all the sententgere remained a few methodological problems
in that study (for the details of the statistiose Sugiyama (2002)). Some of the sentences used in
the experiment include high vowels in the cruc@demted syllables, some of which are adjacent to
voiceless obstruents, which might cause undesigddésting effect.

In the next chapter, | will show the result of tlexperiment to the effect that
argument-adjunct asymmetry in prosodic structuiimglapanese reported on Sugiyama (2002) is
reproducible. By way of the introduction, | willgare that the seeming argument-adjunct asymmetry
effect on the manifestation of prosody can indeedduluced to the leftward movement operation

‘scrambling’ in general, also with scrambling inutiée object constructions in mind.
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Chapter 2: Visibility of Leftward Movement to Phonological Component

in Japanese

2.1. A Check Experiment on Argument-Adjunct Asymmety in Realization of Prosody
in Japanese
2.1.1. The Validity of the Results in Sugiyama (2@)

In the preceding chapter, we saw the seeming agtsadjunct asymmetry effect on the
realization of prosody in Japanese. At the same,tilnwas mentioned that there were a few
methodological problems to verify that effect.

For confirmation, | made an experiment about wliethe argument-adjunct asymmetry
effect reported on Sugiyama (2002) is reproducdienot, by rearranging the test sentences. In
particular, the following four points were paid raattention to from a phonetic viewpoint: [1] the
number of moras in each Prosodic Word, [2] thetmysiof accented mora in each Prosodic Word,
[3] the height of the vowel in accented mora, 8 fdjacent consonants to accented vowel. As for
[1] and [2], Kubozono (1993) notes that both thenbar of moras and the position of accented mora
in each Prosodic Word may induce the differencihénpeak Fvalues in a Prosodic Word. Whalen
and Levitt (1995) mention that the higher a vowliri vowel space, the higher itg falue is.
Therefore, for criterion [3], | did not use the higowels in the crucial accented positions. With
regard to [4], it is widely accepted that obstrgemiay cause theyMboosting (what Laver (1994)
calls ‘microprosodic perturbation’), and so | usasl many sonorants in onsets of the accented
syllables and in consonants immediately followingr as possible.

One subject (YK, female) read the pairs of thé deatences concerning argument-adjunct
asymmetry in the realization of prosody. As wasedoin Introduction, subjects read each test

sentence eleven times in total placed in randomizddr throughout this thesis. The test sentences
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including either adjunct-argument-head string guarent-adjunct-head string in NP or VP are the
following (the strings in question are underlinedl @ each pair, (a) is in the normal word orded an

(b) in the scrambled on8):

NP case:

(1) a. ao’yama-wa _yowa'musina bare’ebu-no me’mbaa-da

Aoyama-Top timid volleyball club-Gemrmember-be-Pres

‘Aoyama is a timid member of the volleyball club.’

b. ao’yama-wa _bare’ebu-no yowa’'musina me'aalla

‘Aoyama is a timid member of the volleybalib.’

(2) a. o’ohara-wa _o'oheena ma’nshon-no ceeda

Ohara-Top arrogant  condominium-Gen ovweeRres

‘Ohara is an arrogant owner of the condoonmmi

b. o'ohara-wa _ma’'nshon-no o’cheena o0’onaa-da

‘Ohara is an arrogant owner of the condouanmi

6 The test sentences involve obstruents adjaceatdented vowels on rare occasion. | gave preferemdhe naturalness of
meaning over the phonetic consideration in sucasa.cThe copula verb /da/ in (1) and (2) is prasdlyi attached to the preceding

noun, which does not affect the overall pitch patte
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VP case:

(3)a. na'oya-ga _ne'muro-de wa'in-o no’n-da

Naoya-Nom Nemuro-Loc wine-Acc drink-Past

‘Naoya drank wine in Nemuro.’

b. na'oya-ga _wa'in-o _ne’'muro-de no’n-da

‘Naoya drank wine in Nemuro.’

(4)a. a'mano-ga _ mo'rimori go’han-o ta'be-ta

Amano-Nom heartily rice-Acc  eat-Past

‘Amano ate heartily.’

b. a'mano-ga _go’han-o mo’rimori ta’be-ta

‘Amano ate heartily.’

| list the mean §peak values of accented syllables of those thinegsps in question (plus those of
the first phrase) in the upper rows and the Stah@mviations (hereafter SD) in the lower rows

respectively, and line graphs of thevalues of those accented syllables in each semt@m@cshown

below.
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P1 P2 P3 P4 P1 P2 P3 P4
314.0| 290.3| 270.5| 234.3 307.6| 294.5| 255.8| 233.8
la 2a
8.77 | 9.24 | 12.87| 6.85 7.84 | 8.33 | 16.61| 12.86
314.5| 279.4| 285.9| 224.7 307.7| 278.7| 277.5| 224.7
1b 2b
6.42 | 10.25| 8.98 | 15.35 14.05| 11.43| 13.81| 8.91
Table 1: Mean peakyfvalues and SDs of the Table 2: Mean peakjfvalues and SDs of the
four phrases in (1) for speaker YK. four phrases in (2) for speaker YK.
P1 P2 P3 P4 P1 P2 P3 P4
312.0| 286.5| 266.8| 203.4 319.5| 294.6| 248.1| 210.0
3a 4a
7.99 | 8.33 | 16.61| 12.86 9.78 | 14.19| 23.50| 10.63
313.1| 268.8| 291.7| 210.5 318.9| 265.3| 292.5| 206.3
3b 4b
8.97 | 13.62| 10.23| 11.14 10.26| 10.51| 7.01 | 8.79
Table 3: Mean peakyalues and SDs of the Table 4: Mean peakyvalues and SDs of the

four phrases in (3) for speaker YK. four phrases in (4) for speaker YK.
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340 340

320 - 320 I

300 300 -+ T

280 - 280 -

260 + —4—1a | 260 ——2a

240 —m-1b | 240 3 —=-2b

220 220 ‘7

200 200

180 T T T 1 180 T T T 1

1 2 3 4 1 2 3 4

Figure 1:Fq line graphs of the accented syllables in Figure 2:Fq line graphs of the accented syllables in
(1) for speaker YK. (2) for speaker YK.

340 340

280 280 \

260 1 ——13 260 “ T =——4a
——3b 240 == 4hb

220 \\i 2 l \\

20 ‘
200 200 £ 3
180 T T T 1 180 T T T 1
1 2 3 4 1 2 3 4
Figure 3:Fg line graphs of the accented syllables in Figure 4:Fq line graphs of the accented syllables in
(3) for speaker YK. (4) for speaker YK.

As shown in Figures 14, in all the pairs, sentence (a) exhibits the gadlgl descending Jpattern,
whereas in sentence (by Foosting occurs consistently in adjunct posititmsuch an extent that the

Fo value in the adjunct is higher than that in thecpding argument. The differences between the
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second and the third peaks are all significantffedént ((1): p(T= 5.34B<.001, (2): dT=5.720
<.001, (3): @T=3.766<.01, (4): gT= 8.520<.001 (all 20 degrees of freedom (hereafter ‘df")))
It can be concluded that the argument-adjunct asstmyneffect on the realization of

prosody in Japanese reported on Sugiyama (20@&jeed reproducible.

2.2. An Alternative Analysis of the Argument-Adjund Asymmetry Analysis
2.2.1. Argument-Head String VS Adjunct-Head String

Although we have been able to confirm the appaaegiiment-adjunct asymmetry effect,
an alternative analysis can be found here; note ttie i boosting effect observed in adjunct
positions in the scrambled word order may in facthused by the leftward movement operation of
the arguments itself.

To see the validity of the hypothesis, two othepeziments were carried out. First, |
investigated whether adjuncts induce highgrvBlues in the simple adjunct-head strings than
arguments do in the simple argument-head strimgahich no scrambling operation is involved. If
there does not exist any difference in thev&lues between adjuncts and arguments, we caagot s
that adjuncts consistently inducgl®osting effect.

Three native speakers of Tokyo Japanese refesriedintroduction, YK, AM and SK read
the following four pairs of sentences associateth wentences (%) (4) (in each pair, (a) is the

augment-head string, and (b) is the adjunct-heaty$t

NP case:

(5) (cf. (1)) a. ao’yama-wa__ bare’ebu-no me’'mbaa-

‘Aoyama is a member of the volleyball club.’
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b. aoyama-wa _yowa'musina me’mbaa-da

‘Aoyama is a timid member.’

(6) (cf. (2)) a. o'ohara-wa__ma’nshon-no o’onaa-d

‘Ohara is an owner of the condominium

b. o'ohara-wa__o’oheena o0o’onaa-da

‘Ohara is an arrogant owner.’

VP case:

(7) (cf. (3)) a. na'oya-ga_ wa'in-o_no’n-da

‘Naoya drank wine.’

b. na'oya-ga__ne’'muro-de no’n-da

‘Naoya drank in Nemuro.’

(8) (cf. (4)) a. a'mano-ga__go’han-o ta'be-ta

‘Amano ate rice.’

b. a'mano-ga__mo’rimori ta'be-ta

‘Amano ate heatrtily.’

According to the speakers, the meanpEak values of accented syllables of those twagaw in

question (plus those of the first phrases) are shiovthe upper rows and the SDs in the lower rows
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respectively, together with line graphs of thevilues of those accented syllables in each semtenc
below (to examine whether adjuncts indugebbosting, we will pay attention to the differendes

the k values between the first and the second phrases).

YK
P1 P2 P3 P1 P2 P3
304.7 288.5 236.4 309.9 287.4 244.7
5a 6a
27.26 14.28 8.38 10.62 9.58 16.40
309.4 293.5 225.2 310.5 286.5 221.7
5b 6b
7.23 12.60 11.49 6.96 8.25 7.64

Table 5: Mean peakgFvalues and SDs of the three Table 6: Mean peak Fvalues and SDs of the three

phrases in (5) for speaker YK.

phrases in (6) for speaker YK.

P1 P2 P3 P1 P2 P3
3125 278.5 214.2 321.4 286.2 214.6
7a 8a
9.74 10.69 8.02 12.12 19.39 9.94
311.7 294.4 205.9 318.6 294.3 211.0
7b 8b
15.09 14.66 5.43 11.83 9.05 7.72

Table 7: Mean peakgFvalues and SDs of the three Table 8: Mean peak Fvalues and SDs of the three

phrases in (7) for speaker YK.

phrases in (8) for speaker YK.
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340 340
320 =1 320 1
300 - 300 ?\ 1
280 i 1 280 i
260 —4—5a | 260 \\i —+—0a
240 —m-5b | 240 —8—6b
220 220 L
200 200
180 : : . 180 : : .
1 2 3 1 2 3

Figure 5:Fg line graphs of the accented syllables in Figure 6:Fg line graphs of the accented syllables in (6)

(5) for speaker YK. for speaker YK.
340 340
320 t 320
300 - 300

200 200
180 | | 1 180 | | 1
1 2 3 1 2 3
Figure 7:Fg line graphs of the accented syllables in Figure 8:F line graphs of the accented syllables in
(7) for speaker YK. (8) for speaker YK.

(Among the four cases, only the difference betwdwn first and the second peaks in (7) is

significantly different.)
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AM
P1 P2 P3 P1 P2 P3
301.7 2745 267.3 303.4 276.7 264.0
5a 6a
13.16 7.86 5.94 14.62 10.54 7.15
283.8 268.4 258.6 299.6 273.7 256.6
5b 6b
4.90 4.27 4.85 12.96 7.66 5.61

Table 9: Mean peakgFvalues and SDs of the three Table 10: Mean peakyFvalues and SDs of the three

phrases in (5) for speaker AM. phrases in (6) for speaker AM.
P1 P2 P3 P1 P2 P3
290.5 263.5 259.7 295.8 273.9 267.7
7a 8a
8.91 5.94 6.78 8.52 8.47 7.31
289.9 264.5 257.0 292.0 264.8 265.4
7b 8b
7.25 5.61 5.92 11.81 4.65 6.92

Table 11: Mean peakyFvalues and SDs of the three Table 12: Mean peakgFvalues and SDs of the three

phrases in (7) for speaker AM. phrases in (8) for speaker AM.
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330
320
310 T
300
290

280

270

260

250
240
230
220
210 | | 1

Figure 9:F line graphs of the accented syllables in

(5) for speaker AM.

330
320
310
300
290
280
270
260
250
240
230
220
210 | | 1

——Ga
== Gb

Figure 10:F line graphs of the accented syllables in

(6) for speaker AM.
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Figure 11+ line graphs of the accented syllables in

(7) for speaker AM.

Figure 12:F line graphs of the accented syllables in

(8) for speaker AM.

(Among the four cases, only the difference betwdwn first and the second peaks in (5) is

significantly different.)
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SK
P1 P2 P3 P1 P2 P3
189.8 169.8 130.1 182.3 158.5 142.2
5a 6a
7.41 4.06 7.27 9.56 5.40 5.57
180.5 167.0 128.3 180.0 167.3 146.1
5b 6b
5.47 7.26 8.00 14.42 6.41 11.06

Table 13: Mean peakyFvalues and SDs of the three Table 14: Mean peakgFvalues and SDs of the three

phrases in (5) for speaker SK.

phrases in (6) for speaker SK.

P1

P2

P3 P1 P2 P3
179.5 153.2 128.4 174.8 150.0 140.3
7a 8a
5.00 5.02 9.85 5.56 5.43 6.98
176.7 158.5 139.3 178.9 160.0 141.3
7b 8b
5.10 7.08 6.54 9.40 4,77 6.58

Table 15: Mean peakyFvalues and SDs of the three Table 16: Mean peakyFvalues and SDs of the three

phrases in (7) for speaker SK.

phrases in (8) for speaker SK.
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200 200
190 190 T
180 180
170 X 170 -
160 \ 160 N
150 \ ——5a | 150 ——Ga
120 Y -5 | 14O ﬂ; —=—6b
130 130
120 120
110 110
100 T T 1 100 T T 1
1 2 3 1 2 3

Figure 13:F line graphs of the accented syllables in Figure 14:F line graphs of the accented syllables in

(5) for speaker SK. (6) for speaker SK.
200 200
190 190

180 k 180
170 170

160 &\ 160 AN
150 Ta 150 — 8
140 AN ~ 140

- —=—3b

130 130

120 L 120

110 110

100 T T 1 100 T T 1
1 2 3 1 2 3

Figure 15:F line graphs of the accented syllables in Figure 16:F line graphs of the accented syllables in

(7) for speaker SK. (8) for speaker SK.

(Among the four cases, only the difference betwdwn first and the second peaks in (7) is

significantly different.)
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As touched upon above, for each speaker, the diftas between the first and the second peaks are
significantly different in only one case among ther cases; in (7) for YK, in (5) for AM and in (7)
for SK. The precise statistical results are aofad: (YK: (5): p{T=0.033>.20, (6): dT=0.297)
>.20, (7): §T=2.355<.05, (8): T=1.380>.10, AM: (5): p(T=3.649<.01, (6): §T=0.135>.20,
(7): p(T=0.367>.20, (8): dT=1.150>.20, SK: (5): #T=2.086>.05, (6): {T=2.065>.05, (7): p
(T=2.575<.05, (8): gT=1.593>.10 (all 20 df)).

As a result, we cannot necessarily say that adguimttuce & boosting effect, and the

alternative hypothesis is worth examining in detail

2.2.2. The Effect of Scrambling on Realization of fContours in Double Object Constructions
Another experiment was conducted in which the rabieng operation is involved in
double object constructions. The test sentencasingbe experiment are the following (in each pair

(a) is in the normal word order and (b) in the sdsted one):

(9) a. o'ono-ga _ya’'mana-ni no’oto-o ka'&si-

Ono-Nom Yamana-Dat notebook-Acc return-Past

‘Ono returned Yamana the notebook.’

b. o'ono-ga _no'oto-o ya'mana-ni _ka'esi-ta

‘Ono returned the notebook to Yamana.’

! Note that the indirect object precedes the dirbgeat in (9a), whereas the direct object preceesndirect object in (10a). |

chose these sentences for the purpose of examitiather the possible;boosting effect is due to the operation of scramgpobr
due to the precedence relation between the dibgetband the indirect object.
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(10) a. se’'mmu-ga mo’rino-0 _nehi-ni_mane’i-ta

executive managing director-Nom Morino-Agoch-Dat  invite-Past

‘The executive managing director invitedivio to lunch.’

b. se’mmu-ga _ra'nchi-ni__mo’rino-0 mane’i-ta

‘The executive managing director invitedivio to lunch.’

The mean fpeak values of accented syllables of those thineasps in question (plus those of the
first phrases), the SDs and line graphs of theafues of those accented syllables in each semtenc

are shown according to the speakers below.
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YK
P1 P2 P3 P4 P1 P2 P3 P4
318.5| 275.5| 254.5| 247.5 322.7| 274.4| 257.1| 244 .4
9a 10a
12.15| 15.43| 7.71 | 13.15 7.26 | 16.27| 12.81| 11.00
320.1| 273.3| 262.6| 245.7 326.4| 273.9| 259.5| 2445
9% 10b
12.15| 15.43| 7.71 | 13.15 8.06 | 11.18| 14.47| 7.20
Table 17: Mean pealkyalues and SDs of the Table 18: Mean peakyalues and SDs of the
four phrases in (9) for speaker YK. four phrases in (10) for speaker YK.
340 340
320 -4& 320 _{
300 300
280 280
260 + =07 260 e ——10a
240 —m-9b | 240 —=-10b
220 220
200 200
180 T T T 1 180 T T T 1
1 2 3 4 1 2 3 4

Figure 17:Fy line graphs of the accented syllables in Figure 18:F line graphs of the accented syllables in

(9) for speaker YK. (10) for speaker YK.
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PL | P2| P3| P4

290.1| 247.7| 241.9| 243.7

9a
10.89| 6.31 | 3.37 | 3.36

290.7| 245.9| 252.5| 240.7
9%b

15.06| 3.73 | 6.60 | 7.24

Table 19: Mean peakyalues and SDs of the

four phrases in (9) for speaker AM.
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PL | P2| P3| P4

292.2| 249.2| 241.5| 235.5

10a
14.41| 476 | 4.44 | 4,72

284.3| 244.6| 246.6| 236.3
10b

11.27| 542 | 7.14 | 6.14

Table 20: Mean pealyalues and SDs of the

four phrases in (10) for speaker AM.

310
300 ¥
290 *
280 4
27 \\
260 ——9a
250 gkﬁ
240 m=9b
230
990
210 I I I 1
1 2 3 4

310
300
290 -
280 - \
27
260 =—+—10a
Z50

240 - ——10b
230
220
210 T T T 1

Figure 19:Fy line graphs of the accented syllables in

(9) for speaker AM.

Figure 20:F line graphs of the accented syllables in

(20) for speaker AM.
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SK
P1 P2 P3 P4 Pl P2 P3 P4
183.7| 157.5| 137.7| 123.9 188.9| 154.3| 145.7| 130.5
9a 10a
6.86 | 3.26 | 9.24 | 13.84 6.67 | 5.72 | 9.56 | 10.48
184.2| 155.7| 157.7| 135.8 189.6| 150.8| 156.1| 129.0
9b 10b
4.80 | 10.85| 5.50 | 12.63 6.64 | 6.46 | 11.61| 8.54
Table 21: Mean pealkyalues and SDs of the Table 22: Mean pealgyalues and SDs of the
four phrases in (9) for speaker SK. four phrases in (10) for speaker SK.
200 200
190 i 190 i
180 T 180
170 \ 170 \\
160 H 160 |
150 1 ——9a | 150 k{ ——10a
140 AN 140 1 N\ 1
L. -89 —#—10b
130 & \+ 130
120 l 120
110 110
100 T T T 1 100 T T T 1
1 2 3 4 1 2 3 4

Figure 21:Fy line graphs of the accented syllables in Figure 22:F line graphs of the accented syllables in

(9) for speaker SK. (10) for speaker SK.

As shown in the figures, we can see the effectcadmbling on the realization ofy Eontours in
double object constructions especially for the kpesr AM and SK. The differences in the peak F
values between the second and the third phrasesigaiicantly different except in (10) for YK;
(YK: (9): p(T=2.12D<.05, (10): §T=0.484>.20, AM: (9): p(T=5.391<.001, (10): §T=4.255

<.001, SK: (9): iT=4.840<.001, (10): §T=3.201<.01 (all 20 df)).
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From the results of the two experiments, it carelgabe said that of the two possible
analyses, the scrambling analysis covers the wialgge of the realization ofyFEontours than the
argument-adjunct asymmetry analysis.

We can generalize that leftward movement operatiorambling, (or traces left behind by
the operation) must be visible to phonological comgnt in Japanese in order to produce surfgce F
contours involving the extraghboosting effect. There seems to have been no trépeatr syntactic
movement must be visible to phonology in such desyatic manner in any language, as far as |

know.

2.3. In Relation to Nuclear Stress Rule
2.3.1. Cinque (1993)

Here | would like to see the results obtainedhis thapter from another point of view.
Cinque (1993) refers to McCawley's (1977: 273) ghtaccent rule in Japanese; “the rule that the
first accent in a constituent predominates is #padese analogue to the English ‘nuclear stress rul
(Chomsky and Halle 1968), according to which trst Eccent in a constituent predominates”, and
reinterprets it as Nuclear Stress Rule in VP inadape. At first sight, the result obtained in the
previous sections thatyBoosting is induced by scrambling seems incomigatiith the Nuclear
Stress Rule account that Cinque (1993) suggesise $he element which receives thebBosting
effect is not leftmost in linear order. Howeverthim the Minimalist framework (Chomsky (1995)),
Truckenbrodt (1999) proposes that phonological @sses refer to the lower segment composing
category in adjunction structures. Let us discussdetail.

Following Hale and Selkirk (1987), Truckenbrodt 999 states that in Tohono O’odham,
each Phonological Phrase is characterized hyHl, tonal pattern, with zero or more L-toned

vowels followed by one or more H-toned vowels,duléd, in turn, by one or more L-toned vowels,
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and that the stretch of H-toned vowels begins whth first vowel which bears word stress in the
Phonological Phrase and ends with the last voweathlwbears word stress in the Phonological
Phrase. Examples are shown in (11) (adopted framnk&nbrodt (1999: 230). Vowels bearing word

stress are indicated by bold-type and curly brackegtresent Phonological Phrase boundaries).

(11) a. [p[ops [npawakial] [ [ 'at] [ve [ti] [v [op2[p 9] [np2Wisilo]] [v cepos]]I]]]
cowboy  AUX DET calf brartie
‘The cowboy branded the calf.’

{ HLWY L HHH HL }

b. [p[i na-t] fve [ve [op1[p19] [npaWakial]] [v- [t] [v cepos]]] [opa [p29] [np2Wisilo]]]] 2
Q- AUX DET cowboy branded DET calf
‘Did the cowboy brand the calf ?’

{L HHH HL {} HLL}

Truckenbrodt (1999) argues that first of all, ae¥i¢al category such as NP or VP must be contained
in a Phonological Phrase and that if this conditi®mmet, the right edge of a lexical XP must
correspond to the right edge of a Phonological $thma the language. Consider the sentence (11a).
NP; is contained in the first Phonological Phrase boith NB and VP are contained in the second
Phonological Phrase, which means that the firstlitiom is met. On that condition, the right edge of
NP; corresponds to the right edge of the first Phogiold Phrase and the right edge of VP
corresponds to the right edge of the second PhgiwaloPhrase, which means that the second
condition is met. Note that if the right edge of NBrresponded to the right edge of a Phonological

Phrase, the first condition would be violated. Nexinsider the sentence (11b), in which the object
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NP is right-adjoined to VP. As for the two NPs, ;Nidd NB are contained in the first and the second
Phonological Phrases, respectively. What about WB?ind that there are two VP nodes caused by
the adjunction of NR Truckenbrodt (1999) maintains that only the low& node is relevant to the
syntax-phonology mapping in line with Chomsky’s poseal (class lectures, fall 1994) that interface
constraints generally refer to syntactic categomesd syntactic segments, with the assumption that
the abstract category VP (abstractly) dominatearall only the material that is dominated by bath it
VP segments, hence the material under the loweshad®. It is assumed, therefore, that VP is
contained in the first Phonological Phrase in (1Mich leads to the satisfaction of the first
condition. As for the second condition, the rigtige of VP corresponds to the right edge of the firs
Phonological Phrase and the right edge of, NBrresponds to the right edge of the second
Phonological Phrase. Again, if the right edge of; N#®rresponded to the right edge of a
Phonological Phrase, the first condition would mated, and so there is no Phonological Phrase
boundary between NRnd the verb. The reader is referred to Truckedtl{fif99) for details.

Note here that Phonological Phrasing in Tohono @amdl is simply due to presence or
absence of the distineyH;L, tonal pattern, which will be crucial to the dissias of the visibility
of syntactic movement to phonological componertapanese in the last chapter.

Taking these insights together, | propose the votig;

(12) Nuclear Stress (to be more specific, Nucleeceht in a pitch accent language, Japanese) falls

on the leftmost constituent (or word) in (lower).VP

This suggestion is incompatible with Ishihara’s@@Pproposal that Nuclear Stress always falls on
the constituent immediately preceding the verbapahese. As far as the data from this chapter are

concerned, it seems that this suggestion goesr hvétte the fact obtained in this chapter than his.
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Different directional parameter in English and Jegse (right and left, respectively) may reflect
their head parameter (initial and final, respedyiv® | will return to the two approaches in detail
later.

In connection with the directional parameter, Dare@gnd Stampe (1983), typologically
comparing the Munda family of languages with the nMdmer family, make an interesting
observation that phrase stress correlates withtitoest order so that in SOV languages, the Munda
family, the stress is placed phrase-initially, whih SVO languages, the Mon-Khmer family, the
stress is placed phrase-finally. Furthermore, Yalhg Dez$'s (1974, 1977, 1982) typological
studies on theme-rheme structure and sentences,skigs (1988) makes an extensive research, in
which the unmarked sentence stress falls on thstitaent immediately preceding the verb in rigid
verb-final languages from Telugu, Laccadive Malayal Tamil of the Dravidian family, Dogri,
Bengali, Guijarati, Hindi-Urdu of the Indo-Europefamily, Sherpa of the Sino-Tibetan family,
Mongolian and Turkish of the Altaic family throughpanese and Korean. As for Japanese, however,
Kim's (1988) observation may be incompatible witinglie’s (1993) suggestion and the result
obtained in this chapter.

Here | cannot help pointing out a clear contradicfound in Cinque’s (1993) Null Theory
of Phrase Stress. On the one hand, he impliciljestthat Nuclear Stress falls on the leftmost
element in VP in Japanese. On the other hand, #Hie point of his theory is that a phrase’s main
stress (or accent) is located on its most deeplyeeisied constituent possibly across langudges.
There is no doubt that thg pattern observed in non-scrambled right-brancbktngcture contradicts

the claim, since §does descend in such a case as we have seenpretheus sections. In other

8 As we will see in Chapter 5, Tokizaki (1999) pseirtut the correlation between directional paramatet head parameter in
Phonological Phrasing in various languages.
° His theory uses the device of Halle and Vergna(@i@87) metrical grid theory stemming from Libermamd Prince (1977),

which is irrelevant here.
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words, the phrasal prominence is not located ormtbst deeply embedded constituent in that case.
Cinque’s (1993) Null Theory is straightforward, ke to its simplicity, it seems to have several

problems.

2.3.2. Ishihara (2000)

Here, let us return to the two approaches comugrphrasal prominence in Japanese.
Ishihara (2000) insists that the main stress ofghetence falls on the phrase that immediately
precedes the verb by quoting the following examfde®mpted from Ishihara (2000: 96). Underlines

indicate what he claims bears Nuclear Stress).

(13)a. taroo-ga _ho'n-o kat-ta
Taro-Nom book-Acc buy-Past

‘Taro bought a book.’

b. taroo-ga kyoo _hon’-o kat-ta
Taro-Nom today book-Acc buy-Past

‘Taro bought a book today.’

(14) a. [ho'n-0] taroo-ga ] kat-ta
book-Acc Taro-Nomt  buy-Past

‘Taro bought a book.’
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b. [ho'n-0] taroo-ga _kyo'o {] Kkat-ta
book-Acc Taro-Nom today t  buy-Past

‘Taro bought a book today.’

Although Ishihara (2000) does not exhibit experitakavidence there, as for the scrambling case in
(14), my impression about the pitch patterns accarith his claim. In (14b), the adverb bears main
prominence, which can be predicted by both appemcim (14a), on the other hand, the subject
bears main prominence, which at first sight coudtilve predicted by the hypothesis (12). Compared
with Nuclear Stress Rule in English, however, Japananalogue which Ishihara (2000) claims
predicts that Nuclear Stress may fall on the subjscin (14a), that is, outside the VP, which is
usually not the case in English. As for (13), thenpinence pattern in (13b) claimed by Ishihara
(2000) is crucially incompatible with the patteoistained in (3a), (4a), (9a) and (10a) above, where
the phrasal prominence consistently falls on thémlest element in right-branching structure.
Perhaps the most plausible account of the promgmadtern in Japanese, | believe, is that the
prominence falls on the constituent immediatelycpdéng the one which undergoes scrambling
operation in right-branching structure made uploée¢ words (or phrases), independently of the
suggestion about Nuclear Stress in (12). Returtonidpe pitch pattern in (14a), | interpret that the
prominence on subject NP is induced by scrambliperation, not by Nuclear Stress Rule, and that
Nuclear Stress falls on the verb, which itseleirhost in VP according to (12).

See, in passing, the Focus Rule (15) that Ishi{20@0) proposes.

(15) The focus of IP (Intonational Phrase) is a(cgiistituent containing the main stress of IP, as

determined by the (nuclear) stress rule.
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According to the Focus Rule, when the Nuclear Stissthe main stress of the sentence, any
constituent including the stressed element camédacus of the sentence. He calls the constituents
containing the main stress of IP ‘Focus Set’ amdestthat the Focus Rule is applicable whether a
constituent in a sentence is subject to scramlgimgot. He takes the following scrambled sentence

for instance (his (25b). Underline indicates stessonstituent).

(16) [p2 ho'n-q [p1ta’roo-ga  {p2[apv kKyo'o [veiti  Kat-ta]]]
book-Acc Taro-Nom today buy-Past

‘Taro bought a book today.’

Focus Set: {ADV, VP2, IP1, IP2} {not VP1}

Meanwhile, he lists the following question-answairg (his (26)), in which the scrambled answer
sentence is different from the scrambled senteb6ki( that the answer sentence in (17) lacks the

adverbkyo’o ‘today’.

(17) a._Focus domain = IP
na’ni-ga a't-ta no?
what-Nom happen-Past Q

‘What happened?’

[pzho’'n-g ta'roo-ga t kat-ta] no
book-Acc Taro-Nom  buy-Past

‘Taro bought a book.’



b. Focus domain = VP

ta'roo-ga nani-o  si-ta no?

Taro-Nom what-Acc do-Past Q

‘What did Taro do?’

#ho'n-g taroo-ga {p t Kkatta] no

c. Focus domain = the object DP

taroo-ga nani-o katta no?

Taro-Nom what-Acc buy-Past Q

‘What did Taro buy?’

# [opho'n-q] taroo-ga t; katta no

d. Focus domain =V

ta'roo-ga ho'n-o yo'n-da no?
Taro-Nom book-Acc read-Past Q

‘Did Taro read a book?’

#ho'n-¢ taroo-ga t [y katta] no

47
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e. Focus domain = the subject DP

da're-ga ho'n-o katta no?
who-Nom book-Acc buy-Past Q

‘Who bought a book?’

ho'n-¢ [ppta’roo-ga]l t kat-ta no

For lack of the adverkyo’o in the scrambled answer sentence in (17), theestitaroo-ga bears

the stress. In addition, the lack of the adverlthi;n scrambled answer sentence in (17) causes the

lack of the distinction between VP2 and VP1, whildes exist in sentence (16). Let us use the

sentence (16) as the answer sentence for the foljoguestion sentences.

(18) a._Focus domain = VP2

ta’roo-ga na’ni-o si-ta no?

‘What did Taro do?’

#ho'n-¢ taroo-ga {p, kyo'o t; katta] no

b. Focus domain = VP1

ta'roo-ga kyo’o nani-o si-ta no?

‘What did Taro do today?’

#ho'n-9 taroo-ga kyo'o {p; t Kkat-ta] no
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Note that the Focus Rule (15) predicts that thevansentence in (18a) is an appropriate one for the
guestion sentence since the answer sentence cothaimain stress in VP2. However, none of my
ten informants judged the answer sentence as ao@pie one for the question sentence. Then |
replaced the adverb in the answer sentence withdbpositional phraseki-de ‘at the station’, but

only two out of ten informants judged the answaerteiece as an appropriate one for the question
sentence. Therefore, it can be concluded that tloedRule (15) is not problem-free in Japanese,
since scrambling can alter the Focus Set, withctmstituent immediately preceding the trace being
focused, which causes a mismatch between the Retubat the Focus Rule predicts and the actual

focus constituent¥’

2.3.3. Zubizarreta (1998)

Zubizarreta (1998) argues that prosodically mo#islamovement (p-movement) of the
defocalized phrase leaves the focused phrase iosédign to receive Nuclear Stress via the
C-Nuclear Stress Rule. Here ‘C’ means asymmetrioramand ordering, with focused phrase
ending up as the lowest constituent in the asymenetcommand ordering. The example sentences

in Spanish are as follows (underlines indicate $eclwords):

(19) (Who ate an apple?)
Comié una manzanduant;.
Ate an apple Juan

‘Juan ate an apple.’

10 In Chapter 5, we will deal with the relevanceraies to pitch contours in Minimalist framework.
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(20) (What did Maria put on the table?)
Maria puso sobre la mesalibrot;
Maria put on the table the book

‘Maria put the book on the table.’

She claims that p-movement can also affect thetivelaorder of an adverb and an

argument as show in (21).

(21) a. (What did Juan do?)
Juan planto6 un rosal en_el jardin.

‘Juan planted a rose-bush in the garden.’

b. (What did Juan plant in the garden?)

‘Juan planté en al Jardim rosalt’

However, it seems that ‘en el jardin’ is also tihguanent of the verb ‘plantd’. By these sentences
alone, she mentions that p-movement affects tlaivel order of an adverb and an argument. Her
claim concerning argument and adjunct seems to tuara to reconside.

To summarize, Zubizarreta’'s (1998) assertion iat tprosody motivates syntactic
movement, along with the change of focus structuvbereas my assertion is that syntactic
movement (in VPs and NPs) is visible to phonoldgamamponent in Japanese with the change of

prosody*?

1 Note that Zubizarreta (1998) does not deal withmsialing in NPs like this study.

12 she argues that defocalized and anaphoric comstitiare metrically invisible for the NSR in Enplisn German, and in French,

for whose details the reader is referred to Zubétar(1998).
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In this chapter, we have seen the cases where Isiingnoperation must be visible to
phonological component in Japanese in order toym@durface §contours. In the next chapter, we

will see that similar observation can be foundeiative clause constructions in Japanese.
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Chapter 3: The Visibility of the Internal Structure of Relative Clause

to Phonological Component in Japanese

3.1. Internal Structure of Relative Clause

In Chapter 2, we observed that phonological corapbmmust refer to scrambling
operation in order to produce surface pitch corstoMve will see that similar observation can be
found in relative clause constructions in Japairesi@s chapter.

The internal structure of relative clause in Japari®as long been a matter of debate. For
comparison, first let us see the internal structiineslative clause in English, and then turn tat ih

Japanese in more detail.

3.1.1. Relative Clauses in English

There are three types of relative pronouns in iBhglvh- that andzerg and it is
generally thought that the distinction between ¢higges is a stylistic problem (we ignore the
stylistic problem here). Haegeman and Guéron (1988)example, argue that wh-relative pronoun
such aswhich moves from its base position to SpecCP, adjoitintpe head noun. In SpecCP, the
relative pronoun is co-indexed with its antecedein (1) (where we omit the precise details for

ease of explanation).

(1) [ne[npthe book] [cpwhich John {pread [irt]]]]

They discuss thathat relative pronoun (to be more precisthat complementizer, in their

terminology) is dominated by C and empty operagonty category, in their terminology) moves to

SpecCP exactly like wh-pronoun shown above (in‘é2),stands for empty category).
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(2) [ne[npthe book][creq [cthat] John {pread firpt]]]]

In such a case, they assume that relative pronoun optionally appears in C and gbaf does not

appear, the construction involves zero relativenpum as in (3).

(3) [ne[npthe book] [creg John {pread [pt]]]]

Although relative clause construction in Englishnist uncontroversial, we do not discuss it any

further here (for more details about this issue,MeCawley (1998)).

3.1.2. Relative Clauses in Japanese

Japanese lacks any overt relative pronoun, whiakes matters more complex. Here we
take up the two representative approaches tovelalause construction in Japanese.

Some (Hasegawa (1985), Imai (1987), among otludagh that there exists zero relative
pronoun in Japanese as in English. For instanceed#ava (1985) argues that empty operator moves

to SpecCP, adjoining to the head noun. As in Ehglis SpecCP it is co-indexed with its antecedent.

(4) [ve[creQ [ir[npta’roo-ga] Le [npii] yo'n-dal]l[npho’ni]
empty operator  Taro-Nom read-Padiook

‘the book Taro read’

This analysis captures parallelism between Englisti Japanese and had been one of the most
popular analyses of relative clause in Japanesk1880's. However, Mihara (1994) points out a

problem with this approach. He takes up the follggvexample against empty operator approach
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(Mihara (1994:220)).

(5) [nelir [NeWatasi-ga] {p [npSONO’-hitQ-ni] [n\pOkane-o]  watasi-wasu’re-tajjdokyaku]]
I-Nom the-person-Dat money-Acc give-farBast customer

‘the customer, to whom | forgot to give money’

Sentence (5) is acceptable for most of the naapaldese speakers. The crucial problem with empty
operator approach to this sentence lies in thetlf@ttthe position from which empty operator would
move (to SpecCP) has already been occupied byire MP (or PP$ono’-hito-ni‘to the person'.

Then Mihara (1994) proposes that there exists peomoun pro’ in gap position in
relative clause instead of assuming empty opegatalysis. According to this approach, the internal

structure of sentence (4) is as follows:

(4) [nplcrlip[npta’roo-ga] e [nepra] yo'n-daj]l[neho’ni]]

‘the book Taro read’

As Mihara (1994) admits, however, this approachattotally problem-free either. Since
the strict nature of the relative clause is beytms scope of this study, the reader is referred to

Mihara (1992, 1994), Murasugi (2000), Mihara andaidva (2006), among others, for more details.

3.2. Pitch Patterns in Relative Clause Constructionin Japanese
3.2.1. Pitch Patterns in Left- and Right-BranchingStructures
In Japanese, accents in phrases trigger the gldwahward shift of pitch register,

‘downstep’, the phonetic realization rule whichrsgefrom McCawley (1968). Since McCawley’s
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(1968) impressionistic observation of downstepesavresearchers had confirmed the existence of
the rule from the point of view of experimental pbtbgy. Among those are Poser (1984), Beckman
and Pierrehumbert (1986), Pierrehumbert and Beckih@88), Kubozono (1989, 1992, 1993) and
Selkirk and Tateishi (1991). Traditionally, the daim of downstep is assumed to be the Major
Phrase (aka Intermediate Phrase) by those resesrtheé\ccording to Poser (1984), the
phonologicaldefinition of downstep is that the pitch levelwebrds (or phrases) is lower when they
follow an accented word (or phrase) than when tbgw an unaccented word (or phrase). In this
respect, Kubozono (1993) explicitly states that thbe syntactic structure is left-branching or
right-branching has much to do with downstep inad&se. In syntactic terms, Japanese is a
left-branching language, as Kuno (1973) indicaltés claims that Japanese takes the left-branching
structure in a variety of syntactic constructionstsas relative clause constructions. On the other
hand, right-branching structure is regarded as ethgtructure in syntactic terms in the language.
Kubozono (1993) argues that among the three aat@hi@ses (to be more accurate, Minor Phrases
(aka Accentual Phrases)) in left-branching strigtthie second phrase is downstepped with respect
to the first, and the third with respect to thecsetin a cumulative way. He also claims that
among three accented phrases in syntactically rdaright-branching structure, downstep is
observed between the first and the second phramkdetween the second and the third phrases,
although the degree of downstepping in the secdmdsp in right-branching structure is less than
that in the second phrase in left-branching stmectu

As mentioned above, relative clause forms lefabhéng structure in Japanese, which
predicts that among the three phrases which catestiélative clause, the degree of downstepping in

the second phrase is larger than that in the sepbnase in the corresponding right-branching

13 Pierrehumbert and Beckman (1988) use the terrartimtdiate Phrase’, which corresponds to ‘Major §ira

14 The definition of Minor Phrase will be discussetet. Also here, Pierrehumbert and Beckman (1988)te term ‘Accentual

Phrase’ instead of ‘Minor Phrase’.
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structure.
In the next subsection, we will observe the pipeliterns in relative clause consisting of

three words (or phrases) in Japanese.

3.2.2. Pitch Patterns in Relative Clauses Consistjrof Three Accented Words
3.2.2.1. Previous Studies
To begin with, let us see the pitch pattern iatreé clause reported on Sugiyama (2002).

The relevant sentence is the same as that inf§épted here as (6).

(6) ta'roo-ga yo'n-da ho'n
Taro-Nom read-Past book

‘the book Taro read’

Sugiyama (2002) also carries out a check experifieerelkirk and Tateishi’'s (1991) original one.
Selkirk and Tateishi (1991: 523) use the followargbiguous sentence in (7) in order to confirm the
effect of syntactic branching structure on pitchtoaors. The purpose of the check experiment is that

in ambiguous sentences, speakers may put focusno@ slements to disambiguate the sentences.

(7) ao’'yama-no yama’guchi-no ani'yome-ga inai

Aoyama-Gen Yamaguchi-Gen sister-in-law-Nom o@tPres

The subject of this sentené®’yama-no Yama’guchi-no ani'yomg disambiguated into left- and

right-branching structures as the following treggdams show:
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(7) a. left-branching structure (7) bight-branching structure
NP NP
NP N’
NP N N NP NP N

ao’yama-no yama'guchi-no ani'yome ao’'yano yama'guchi-no ani'yome

‘the sister-in-law of Mr. Yamaguchi from Aoyama’ Mt. Yamaguchi’s sister-in-law from Aoyama’

In Selkirk and Tateishi's (1991) experiment, foustine speakers of Tokyo Japanese read the
sentence (7) according to the meanings. They dftaien the left-branching case, the speakers all
read the sentence in such a way that the secoadets downstepped with respect to the first phrase
whereas in the right-branching case, there existdawnstepping between the first and the second
phrases for all the speakers, and especially ®rtwo speakers, the peak ¥alue of the second
phrase is larger than that of the first phrase.

In fact, Sugiyama (2002) uses a fragment of thatesee (7), that isAo’yama-no
Yama’'guchi-no ani’'yomdopr if we used the original sentence, the rhytheffect might operate in
the case of (7a) (the effect was indeed observegklkirk and Tateishi (1991)). Kubozono (1989,
1993) claims that uniformly left-branching strua@smade up of four accented phrases (or more) are
subject to the ‘Principle of Rhythmic Alternatioimi such a way that otherwise monotonously
descending pitch pattern is converted into therrsting rhythmic pattern of High-Low-High-Low
(...) sequence (‘Rhythmic Boost' in Kubozono's (198993) terminology). This is why Sugiyama
(2002) uses the fragment of the sentence (7).

For comparison, | list the line graphs of thg ialues of those accented syllables in

sentences (6) and (7) for the five speakers bedmlofted from Sugiyama (2002)).
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The three figures have a feature in commangdé&scends in the course of utterance. This result i
incompatible with Selkirk and Tateishi's (1991)s#tems that in the case of (7a) the rhythmic effect
might operate, whereas in the case of (7b) thesfaftect might operate in Selkirk and Tateishi’s
(1991) experiment.

Comparing Figure 1 with Figure 2, we seem to fioddifference in pitch patterns between
the relative clause structure and the regularbeftiching structure. Comparison of (7a) and (7b)
suggests that even in syntactically marked rightibhing structure, downstep is observed between
the first and the second phrases, although theedegf downstepping in the second phrase in
right-branching structure is less than that in #esond phrase in left-branching structure as
Kubozono (1993) claims.

As mentioned above, the use of the ambiguous memtsuch as (7) is unfavorable,
because it may induce undesirgdbBosting effect. In the next subsection, we withw the result of

an experiment in which no ambiguity effect is found

3.2.2.2. Pitch Patterns in Relative Clauses in Compson with Those in Regular
Left-Branching Structures
In response to an investigation by Sugiyama (2088),experiment was conducted in
which the k values in two left-branching phrases, one witlatieé clause structure, and the other

with regular left-branching one, were measured. fEsesentences are as follows:

(8) a. [[na'o-ga [e¢yo’'n-da] no'otq]
Nao-Nom  read-Past notebook

‘the notebook which Nao read’
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b. [[na’o-no ani-noj Nno’oto]
Nao-Gen brother-Gen notebook

‘Nao’ s brother’s notebook’

The mean fpeak values of accented syllables of those thiesythe SDs and line graphs of the

Fo values of those accented syllables in each semtecshown according to the speakers below.

YK

P1 P2 P3 340

320 T
310.2 218.6 226.2 300 1
10.98 10.66 0.14 = \

260 \ ——182a
312.8 224.8 226.1 240 —=-8b

8b 290) _#

9.52 6.09 6.95 200

180 T T ]

1 2 3

Table 1: Mean peakjfvalues and SDs of the three Figure 4:Fq line graphs of the accented syllables in (8)

phrases in (8) for speaker YK. for speaker YK.
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AM
P1 P2 P3 290
280 T
269.6 238.2 2468 | |
8a - \
6.79 5.06 6.36 | | 260 \
274.8 238.7 2434 | | 240 AA —&-5b
8b 230
12.22 5.19 4.72
220
210 | | 1
1 2 3

Table 2: Mean peakqFvalues and SDs of the three Figure 5:F line graphs of the accented syllables in (8)

phrases in (8) for speaker AM. for speaker AM.
SK
P1 P2 P3 190
180
180.3 135.6 131.6 170
8a 160
7.41 13.16 13.08
150 —4—38a
181.5 160.7 117.9 140 =—-8b
8b 130
6.54 12.47 574 120
110 . . 1

Table 3: Mean peakgPvalues and SDs of the three

phrases in (8) for speaker SK.

Figure 6:Fq line graphs of the accented syllables in (8)

for speaker SK.
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For speakers YK and AM, neither the differencesvieen the first and the second phrases nor the
differences between the second and the third phressch statistical significance, whereas for
speaker SK, both the differences between the &inst the second phrases and the differences
between the second and the third phrases readtis#dtsignificance (YK: P1-P2:([@=0.535>.20,
P2-P3: {T=1.309>.20, AM: P1-P2: §T=1.164>.20, P2-P3: (T=2.040>.05, SK: P1-P2: p
(T=4.745<.001, P2-P3: T=5.582<.001 (all 20 df)).

Note that for YK and AM, the peal Falues of the third phrases are higher than tbhbse
the second phrases which would cause downsteppitig ahird phrases in both the relative clause
structure and the regular left-branching structaseopposed to the result obtained in Sugiyama
(2002) as we have seen in the preceding subsed&igiausible interpretation of this is that even
left-branching phrases consisting of three accemtedds may be subject to the Principle of

Rhythmic Alternation according to both speakers semtences.

3.3. The Principle of Rhythmic Alternation
3.3.1. The Effects of Principle of Rhythmic Alterndion on Phonological Processes in Japanese
As | mentioned in the preceding section, Kuboz¢@B89, 1993) argues that uniformly
left-branching structures made up of four phrasesnpre) are subject to the ‘Principle of Rhythmic
Alternation’, whereby vyielding an alternating patteout of otherwise monotonous sequences of
linguistic elements. This is not limited to the pess of downstep. Kubozono (1993) claims that in
compound formation process in Japanese, besidesoreopirasal pattern, where the whole
compound expression is fused into one accentual(what he calls ‘accentual phrase’, which is a
different unit from what Pierrehumbert and Beckn{&@88) call accentual phrase, for whom the
phrase level in question corresponds to Minor Rhyrée definition of which will be shown soon), a

uniformly left-branching structure made up of faements may exhibit a bipartite pattern, whereby
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the whole compound expression is phrased into wbgmups of two as in (9) (Kubozono (1993:

55)).

(9) [[[toonan a’zia] syo’koku] rengoo]
south-east Asia nations  union

‘The Association of Southeast Asian NationSEAN)’

— a. toonanaziasyokokure’ngoo  (monophrasal)

— b. toonana’zia syokokure’ngoo (biphrasal)

Note that Kubozono (1993) points out that the finsee component words of those compounds such
as (9) invariably yield one accentual unit wheryte&and by themselves as in (10), suggesting that

the optional accentual split in (9b) is triggersdthe addition of a forth element (Kubozono (1993:

55)).

(10) [[toonan a’zia] syo’koku]

‘Southeast Asian nations’

— a. toonanaziasyo’koku

— b. *toonana’zia syo’koku

Moreover, Kubozono (1993) argues that the effedhefPrinciple of Rhythmic Alternation can be
found in Minor Phrase formation as well. The deiom of Minor Phrase is that a phrase-initial

Low-High sequence (‘Initial Lowering’ in Haraguchi{1977) terminology) and at most one accent
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(H*+L) is realized in the domaift In Kubozono's (1993) data, a phrase made up of fou
unaccented words such as (11) is never phrasedmedlinor Phrase, but is realized in two or three

Minor Phrases (Kubozono (1993: 165)).

(112) [[[naomi-no  0i-nO] yome-no] yunomi]
Naomi-Gen nephew-Gen wife-Gen teacup

‘Naomi’s nephew’s wife’s teacup’

— a. _nAomino oino _yomeno yunomi (6 times)

— b. _n&omino _[oino yomeno yunomi (3 times)

— €. naomino _[oing yomeno yunomi (2 times)

— d. *ndomino 0iNn0 yOomeno yunomi  (zero)

According to Kubozono (1993), the single subjeetdréhe sentence (11) eleven times, and showed
the pattern (a), (b) and (c), six times, three s§na@d twice respectively. He concludes that the
process of Minor Phrase formation may be subjetiedPrinciple of Rhythmic Alternation just like
the processes of downstep and compound formaggarding the principle as a constraint whose

effects may be found in Japanese Phonology in gkner

3.3.2. Pitch Patterns in Uniformly Left-Branching Sructures in Kubozono (1989, 1993)
In this subsection, we will take a closer look the pitch patterns in uniformly
left-branching structures consisting of four acedntords reported on Kubozono (1989, 1993). The

relevant sentences used in Kubozono (1989, 1983harfollowing two.

15 Japanese has a single pitch accent ‘H*+L, thatioo of which is basically specified in lexicomxcept, for example, the case of

compound formation.
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(12) [[[ma'riko-ga  no’'n-da] wa'in-no] nio’i]
Mariko-Nom drink-Past wine-Gen smell

‘the smell of the wine which Mariko drank’

(13) [[[a'iko-ga a'n-da] eri’'maki-no] iromo’yoo]
Aiko-Nom knit-Past muffler-Gen design

‘the design of the muffler which Aiko knit’

According to Kubozono (1989, 1993), these two pésasxhibited the same pitch pattern such that
otherwise monotonously descending pitch pattern w@sverted into the alternating rhythmic
pattern of High-Low-High-Low sequence, with thg Evel of the third word boosted by the
application of the Principle of Rhythmic Alternation this respect, Kubozono (1989, 1993) claims
that uniformly left-branching structure is intormatally neutralized with symmetrically branching
structure made up of four accented words as a whab as (14) (from Kubozono (1989: 61)) and
attributes the effect of neutralization to what d¢adls ‘metrical restructuring’, whereby a single
phonetic realization rule “Metrical Boost”, whicksponds to any right-branching structure, applies
to both originally symmetrically branching struatarand restructured ones, generating the sgme F

patterns in both cases.

(14) [[a’'iko-no ne’esan-no] [u’uru-no eri'maki]]

Aiko-Gen sister-Gen wool-Gen muffler

‘Aiko’s sister’s woolen muffler’

The metrical restructuring together with the chan§eitch pattern is illustrated in (15) (adopted
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from Kubozono (1989: 63). “MaP”, “MiP” and “MB” stal for Major Phrase, Minor Phrase and

Metrical Boost respectively).

(15) a. metrical restructuring

MaP MaP

MiP
— MiP MiP
MiP

a\

MiP MiP MiP MiP MiP MiP MiP MiP

b. change of pitch pattern

1 2 3 4 1 23 4
— T
MB added

Note that Kubozono (1989, 1993) assumes binaryehiag recursive mechanism of Minor Phrases
in prosodic representation, which we will discusslétail later.

Noticing the two sentences (12) and (13), we dad that they have a structure in
common. They involve relative clause structurewhich the antecedents stand in the third position
in those sentences. Kubozono (1989, 1993) doewusmithose sentences which do not involve
relative clause structure. Here a possibility eragitipat the relative clause structure in questiap m

induce the apparent intonational neutralizationwken originally symmetrically branching
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structures and restructured ones. In addition etlaee several problems which might affect pitch
patterns in sentences (12§14). In those sentences, some of the accenteabisdl include high
vowel, and the number of moras in each word is nsent, which, Kubozono (1993) himself
argues, might affect pitch patterns.

And so the result of an experiment will be shownrial controls the relevant effects in the

next subsection.

3.3.3. The Interaction of Relative Clause Structure with the Principle of Rhythmic Alternation
3.3.3.1. Accented Sequences

First, we compare the pitch patterns in relatilaige structures made up of four accented
words in which the position of the antecedent dffdn sentences (16)(19), the sentence (a)
involves an antecedent in the third position, wherthe sentence (b) involves an antecedent in the
fourth position. A pair of sentences in (16) diffdrom the others in that the number of moras in
each word in the pair is smaller. Among the subjettthe (b) sentences in (17§19), (17) involves
coordinated structure, (18) genitive structure, @) adjective phrase (in sentences (18a) and,(19a

the fourth elements do not have accent in faveéhehaturalness of meaning).

(16) a. [[[ma’ri-ga [eg no’'n-da] ro’ze-noj ryo’o]
Mari-Nom ec drink-Past vins rose-Gemoant

‘the amount of the vins rose that Maamk’

b. [[[ma’ri-no a'ni-ga] [e¢ no'n-da] ro'zg
Mari-Gen brother-Nom ec drink-Past svinse

‘the vins rose that Mari’s brother drank’



(17) a.

(18) a.

(19) a.

[[[a'raki-ga [eg¢tano’n-da] dorajino] nio’i]
Araki-Nom ec order-Past dry stout-Gesmell

‘the smell of the dry stout that Araki ordered’

[[[a'raki-to ya’'mano-ga] [gctano’n-da] doraii
Araki-Conj Yamano-Nom ec order-Past shgut

‘the dry stout that Araki and Yamano ordered’

[[[@mano-ga [gka’isi-ta] yo0'0jo-no] namae]
Amano-Nom ec love-Past little girl-Gename

‘the name of the little girl that Amano loved’

[[[a’mano-no o'nsi-ga] [keisi-ta] yo'ojq]
Amano-Gen  former teacher-Nom ec [Bast little girl

‘the little girl that Amano’s former teacher loved’

[[[yo'oji-ga [eg era’n-da] omo’chano] namae]
little child-Nom ec choose-Past toy-Gen name

‘the name of the toy that the little child chose’

[[[ge'nkina yo’oji-ga] [etera'’n-da] omo’chi
cheerful little child-Nom ec choose-Pay

‘the toy that the cheerful little child chose’

68
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The mean §peak values of those four phrases, the SDs aedgliaphs of the peak Falues of

those four phrases in each sentence are showrdaugto the speakers below.

YK
P1 P2 P3 P4 P1 P2 P3 P4
316.1| 229.7| 263.1| 215.4 315.7| 227.5| 262.7| 220.5
16a 17a
14.39| 9.07 | 12.98]| 12.19 12.84| 7.30 | 14.70| 13.47
315.8| 235.1| 231.6| 237.5 316.8| 243.8| 253.3| 230.9
16b 17b
9.29 | 6.22 | 9.64 | 12.10 9.93 | 13.84| 10.86| 17.41
Table 4: Mean peakyfvalues and SDs of the four Table 5: Mean peakyfvalues and SDs of the four
phrases in (16) for speaker YK. phrases in (17) for speaker YK.
P1 P2 P3 P4 P1 P2 P3 P4
318.1| 225.0| 262.1| 212.9 315.2| 232.4| 276.4| 190.8
18a 19a
14.76| 17.37| 13.51| 11.02 8.70 | 15.63| 9.62 | 14.50
325.5| 225.8| 243.1| 225.7 319.3| 228.4| 264.8| 218.6
18b 19b
14.62| 11.11| 17.13| 11.73 12.14| 14.94| 15.09| 19.62
Table 6: Mean peakyvalues and SDs of the four Table 7: Mean peakyfvalues and SDs of the four

phrases in (18) for speaker YK. phrases in (19) for speaker YK.
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—f—10Ga
=—1Gb

Figure 7: Peaky line graphs of the four phrases in

—)—=17a
=—-17b

Figure 8: Peaky line graphs of the four phrases in

(16) for speaker YK. (17) for speaker YK.
360 340
340 320 —i
320 _i 300 \
300 \ 280 \ A
280 260
260 \ ——18a | .o v ——19a
240 - =—-18b 290 1 wﬁ =—-19b
220 200 \
200 180 T
180 | | 160 | | | 1

Figure 9: Peaky line graphs of the four phrases in

(18) for speaker YK.

Figure 10: Peaky line graphs of the four phrases in

(19) for speaker YK.



71

P1 P2 P3 P4 P1 P2 P3 P4
279.2| 237.5| 246.9| 239.6 289.2| 240.1| 241.9| 237.9
16a 17a
11.27| 5.47 | 10.26| 5.97 1421 4.83 | 7.63 | 4.42
279 | 239.7| 236.1| 242.2 284.0| 251.2| 240.6| 243.8
16b 17b
11.92| 497 | 6.50 | 6.34 13.58| 7.68 | 5.69 | 5.02
Table 8: Mean peakyvalues and SDs of the four Table 9: Mean peakyvalues and SDs of the four
phrases in (16) for speaker AM. phrases in (17) for speaker AM.
P1 P2 P3 P4 P1 P2 P3 P4
280.4| 236.3| 245.8| 218.4 282.7| 240.3| 246.5| 214.3
18a 19a
756 | 9.62 | 6.49 | 5.05 10.53| 5.94 | 8.28 | 5.67
285.6| 241.5| 238.9| 243.5 276.1| 243.2| 233.7| 240.1
18b 19b
14.13| 7.50 | 4.08 | 4.21 11.46| 2.52 | 3.91 | 5.16
Table 10: Mean peaky~alues and SDs of the Table 11: Mean peaky~alues and SDs of the

four phrases in (18) for speaker AM. four phrases in (19) for speaker AM.
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300 310
290 T 300
280 ——k 290
270 4 \ ~§0 i
260 -
=0 \ T ——16a 3?8 ——17a
240 —A_@* —8-16b ;ZO | —=-17b
230 230
220 220
210 T T T 1 210 T T T 1
1 2 3 4 1 2 3 4
Figure 11: Peaky line graphs of the four phrases in Figure 12: Peaky line graphs of the four phrases in
(16) for speaker AM. (17) for speaker AM.
300 -|- 300
290 290 T
280 - 280 -
270 27 i
260 260 \ .
. - —t—18a 228 | =4=19a
240 - ——18b ;30 ! % i ——19b
230 I 220 \
220 \7 210 ‘}
210 T T T 1 200 T T T 1
1 2 3 4 1 2 3 4

Figure 13: Peaky line graphs of the four phrases in Figure 14: Peaky line graphs of the four phrases in

(18) for speaker AM. (19) for speaker AM.
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P1

P2

P3

P4

178.7
16a

130.0

142.0

119.7

4.41

6.66

8.86

6.15

180.1
16b

164.8

123.2

127.5

3.45

6.98

6.12

13.96

Table 12: Mean pealkyalues and SDs of the

four phrases in (16) for speaker SK.

P1

P2

P3

P4

181.5

137.2

142.5

124.2

18a
3.80

8.77

9.10

5.98

180.8
18b

144.8

133.5

118.5

6.24

11.21

11.10

9.21

Table 14: Mean peakyalues and SDs of the

four phrases in (18) for speaker SK.

P1

P2

P3

P4

187.4
17a

124.2

150.5

116.9

4.75

4.93

10.66

10.44

186.2
17b

149.3

149.3

129.5

8.44

6.31

10.55

10.46

Table 13: Mean pealkyalues and SDs of the

four phrases in (17) for speaker SK.

P1

P2

P3

P4

183.2

133.8

143.7

120.1

19a
3.35

6.12

8.19

6.92

187.0

144.5

133.5

122.2

19b
3.59

12.69

8.54

5.10

Table 15: Mean peakyalues and SDs of the

four phrases in (19) for speaker SK.
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Figure 15: Peaky line graphs of the four phrases in

Figure 16: Peaky line graphs of the four phrases in

(16) for speaker SK. (17) for speaker SK.
190 200
180 ——i 190 -
170 180 -
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150 I+
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100 T T T 1
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160 \\

1= N\ . ——19a
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130 i i i

120 \F

110 T T T ]

Figure 17: Peaky line graphs of the four phrases in

(18) for speaker SK.

Figure 18: Peaky line graphs of the four phrases in

(19) for speaker SK.

As seen from the figures, those pairs show remégldifierence in realization of pitch patterns. For
all the speakers, the sentences in (a), which wevah antecedent in the third position, seem tallbe
subject to the Principle of Rhythmic Alternationsach a way that the obtained pitch contours show

the rhythmic pattern of High-Low-High-Low sequenddeanwhile, we can find inter-speaker
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variation in sentences (b). YK tends to show thghmic pattern in sentences (b) as well. From
AM'’s data in sentences (b), we cannot find theaftd the Principle of Rhythmic Alternation at all,
with the result thak, levels of the fourth words, that is, the antecéslesre consistently boosted. It
seems that SK tends to read the sentences in ¢h)tbat the, contours gradually descend in the
course of utterance.

As for Fy boosting between the second and the third wondly, tbe pair of sentences in
(19) for speaker YK does not show significant défece (YK: (16): §T=7.868<.001, (17): p
(T=3.769<.01, (18): @T=2.479<.05, (19): @T= 0.952>.20, AM: (16): gT=4.977<.001, (17):
p(T=3.874<.001, (18): §T=3.418<.001, (19): §T=7.584<.001, SK: (16): T=13.509<.001,
(17): p(T=4.866<.001, (18): T=3.065<.01, (19): dT=3.916<.001 (all 20 df)). For later
discussion, | point out here that as fgrboosting between the first and the second woigsifieant
differences were observed in (17) for YK, in (1@dg19) for AM and in (16) and (17) for SK (YK:
(16): p(T=1.220) >.20, (17): p(T=2.704) <.05, (1BJT=0.786) >.20, (19): p(T=1.026) >.20, AM:
(16): p(T=0.621) >.20, (17): p(T=3.603) <.01, (1B)T=0) =1, (19): p(T=2.210) <.05, SK: (16):
p(T=11.717) <.001, (17): p(T=7.188) <.001, (18)T$1.732) >.05, (19): p(T=1.824) >.05 (all 20
df)).

Next, we compare the pitch patterns in (16a) di&&) with the patterns in (20) and (21),
respectively. Neither sentence (20) nor sententk i(®olves relative clause structure (we did not
use the counterparts to the sentences (17a) am) (Eeause it was rather difficult to make such
sentences as involve coordinated subject or adgpftirase in a natural way. Basically the same is

true of the counterparts to the (b) sentencesGh<(119)).
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(20) [[[ma’ri-no  a’ni-no] ro'’ze-noj ryo]
Mari-Gen brother-Gen vins rose-Gen amount

‘the amount of Mari’s brother’s vins rose’

(21) [[[a’'mano-no  o'nsi-no] y0'0j0-n0] namae]
Amano-Gen former teacher-Gen little girliGename

‘the name of Amano’s former teacher’s litgi@’

| list the mean §peak values of those four phrases and the SDslirmdraphs of the peakF
values of those four phrases in each sentencehavenswith those in sentences (16a) and (18a) for

comparison, according to the speakers below.

YK
P1 P2 P3 P4 P1 P2 P3 P4
316.1| 229.7| 263.1| 215.4 318.1| 225.0| 262.1| 212.9
(16a) (18a)
14.39| 9.07 | 12.98| 12.19 14.76| 17.37| 13.51| 11.02
316.5| 226.0| 252.5| 206.2 318.1| 227.7| 263.3| 224.0
20 21
10.56| 9.23 | 11.06| 12.74 8.77 | 10.93| 14.19| 14.37
Table 16: Mean peakyalues and SDs of the Table 17: Mean pealyalues and SDs of the

four phrases in (16a) and (20) for speaker YK. four phrases in (18a) and (21) for speaker YK.
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340 340
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Figure 19: Peaky line graphs of the four phrases in Figure 20: Peaky line graphs of the four phrases in

(16a) and (20) for speaker YK.

AM
P1 P2 P3 P4 P1 P2 P3 P4
279.2| 237.5| 246.9 239.6 280.4| 236.3| 245.8 2184
(16a) (18a)
11.27| 5.47 10.26 5.97 7.56 | 9.62 6.49 5.05
275.9| 240.5| 2413 243.2 285.6| 241.5| 238.9 243.5
20 21
12.09| 8.77 7.03 6.41 14.13| 7.50 4.08 4.21

Table 18: Mean pealyalues and SDs of the

four phrases in (16a) and (20) for speaker AM.

(18a) and (21) for speaker YK.

Table 19: Mean pealkyalues and SDs of the

four phrases in (18a) and (21) for speaker AM.
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Figure 21: Peaky line graphs of the four phrases in Figure 22: Peaky line graphs of the four phrases in

(16a) and (20) for speaker AM.

(18a) and (21) for speaker AM.

SK
P1 P2 P3 P4 P1 P2 P3 P4
178.7| 130.0| 142.0| 119.7 181.5| 137.2| 142.5| 124.2
(16a) (18a)
441 | 6.66 | 8.86 | 6.15 3.80 | 8.77 | 9.10 | 5.98
177.9| 168.5| 130.4| 113.9 179.5| 152.3| 140.3| 124.1
20 21
274 | 7.73 | 9.82 | 3.92 6.76 | 7.20 | 13.96| 6.96

Table 20: Mean peakyalues and SDs of the

four phrases in (16a) and (20) for speaker SK.

Table 21: Mean peakyalues and SDs of the

four phrases in (18a) and (21) for speaker SK.
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Figure 23: Peak fine graphs of the four phrases in Figure 24: Peak fine graphs of the four phrases in

(16a) and (20) for speaker SK. (18a) and (21) for speaker SK.

We can observe inter-speaker variation from therég also here. YK does not show any difference
in the degree of Jboosting between the second and the third wordlsertwo cases, whereas AM
and SK show differences in the degree pbéosting between the second and the third worbdstin
cases (YK: (16a) vs (20):(p=1.611>.10, (18a) vs (21): (M=0.190>.10, AM: (16a) vs (20): p
(T=2.855<.01, (18a) vs (21): (T=2.094<.05, SK: (16a) vs (20): @=12.998<.001, (18a) Vs
(21): p(T=3.339<.01 (all 20 df)). As shown in Figures 19 and 26 does not show any difference
among the major parameters in both cases, exceptidgoeak values in the fourth words between
(18a) and (21). AM shows different pitch patteresaeen (20) and (21) as shown in Figures 21 and
22. SK shows gradually descending pitch contowgs hére as in (b) sentences in (16)(19). For
later discussion, | point out that as Frboosting between the first and the second woigsifieant
differences were observed only for SK in both cg¥é& (16a) vs (20): §T=0.927)>.20, (18a) vs
(21): p(T=0.327>.20, AM: (16a) vs (20): T=1.673>.10, (18a) vs (21): (@=0.682>.20, SK:
(16a) vs (20): T=12.404<.001, (18a) vs (21):(@=4.600<.001 (all 20 df)).

It has been reported that Phonological Phrasingréagurhythmic parsing in a variety of
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languages to the effect that a string is ideallgs@ad into units of the same length (Ghini (1993),
Selkirk (2000), Sandalo and Truckenbrodt (2002)pm=gnothers). Since Kubozono (1989, 1993)
deals with the data from only a single subject,caBnot see inter-speaker variation from his data.
For inter-speaker variation on Phonological PhigasinJapanese, Sugiyama (2006) independently
reports that based on Implicit Prosody Hypothesalbr (1998), Bader (1998)), in silent reading of
an ambiguous phrase in (22), which can be intezdras five different meanings according to the
maximal five tree structures, 20 subjects, who et participate in musical activities interpreted
the phrase as the eurhythmigrfa’i a'yu-td { u’ni-no na’bg pattern more significantly than 20

subjects, who do not participate in such activigieall.

(22) uma’i a'yu-to u'ni-no na'be

delicious sweetfish-Conj sea urchin-Gen teviguisine served in the pot

a[[[uma’i a'yu-to] uni-no] na’be]

‘winter cuisine with delicious sweetfish and seehim served in the pot’

b [[uma’i [a'yu-to uni-no]] na’be]

‘winter cuisine with delicious sweetfish aghelicious sea urchin served in the pot’

— c[[uma’i a'yu-to] [u’ni-no na’be]]

‘delicious sweetfish, and winter cuisinetwsea urchin served in the pot’

d[uma’i [[@'yu-to u'ni-no] na’be]]

‘delicious winter cuisine with sweetfish aseh urchin served in the pot’
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efuma’i [a'yu-to [uni-no na’be]]]

‘delicious sweetfish, and delicious wintersine with sea urchin served in the pot’

Sugiyama (2006) concludes that even in implicitspay, inter-speaker variation in eurhythmic
effect can be found (for more details about implicbsody in Japanese, see Hirose (1999, 2003)).
Consequently, it is not surprising that in expligiosody above the word level, speakers
are subject to the Principle of Rhythmic Alternatto different degrees from speaker to speaker.
As we have seen from Figures 7 to 18, two diffenaiative clause structures vyield
different pitch patterns across speakers. For éarfupport for this view, we will investigate the

pitch patterns in unaccented sequences involvilagive clause structures in the next subsection.

3.3.3.2. Unaccented Sequences

In the related experiment, speakers read the fallpwair of sentences, both of which
consist of four unaccented words and involve retatilause construction. The difference in the
structures between the pair lies in the positiorenghthe antecedent stands; in sentence (a), the
antecedent stands in the third position, wherea®inence (b), the antecedent stands in the fourth
position. The meangfvalues of peaks and valleys of those four phrakesSDs and Hine graphs
of peaks and valleys of those four phrases in eacltence are shown according to the speakers

below.

(23) a. [[[ane-ga [@yon-da] oj-no] ame]
elder sister-Nom ec call-Past nephees-Gandy

‘the candies of my nephew whom my eldgtes called’



b. [[[ueno ane-ga] [doon-da] aj]

eldest sister-Nom  ec call-Past nephew

‘my nephew whom my eldest sister called’
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YK
V1 P1 V2 P2 V3 P3 V4 P4 V5
200.9 283.3 271.8 271.9 216.2 240(8 223.7 22B.7 .9208
23a
6.33 5.89 5.56 5.56 25.79 7.4Q 7.40 7.40 8.85
210.1 277.5 269.2 269.2 249.6 249!6 222.1 22B.4 .1205
23b
6.13 8.09 7.83 7.83 10.23 10.2B 6.88 6.98 8.67

Table 22: Mean §values of peaks and valleys and SDs of the foragas in (23) for speaker YK.

300

280

260 /

240 ——23a
220 i —=—23b
200 - | \é

180 T T T T T T T 1

Figure 25: [ line graphs of peaks and valleys of the four pésas (23) for speaker YK.
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AM
V1 P1 V2 P2 V3 P3 V4 P4 V5
219.9 258.7 247.3 247.3 217. 236/9 231.4 23R.3 .5226
23a
7.54 10.48 6.18 6.18 9.11 6.71 5.7 5.64 6.43
229.5 248.5 241.9 241 9 233. 236/3 218.8 227.3 .4225
23b
4.48 3.77 3.75 3.75 7.61 5.28 6.41 5.10 5.84

Table 23: Mean §values of peaks and valleys and SDs of the fotagas in (23) for speaker AM.

Vi P1

V2

—f—23a
=—23b

Figure 26:  line graphs of peaks and valleys of the four pdgas (23) for speaker AM.
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SK
V1 P1 V2 P2 V3 P3 V4 P4 V5
135.2 168.4 158.1 159.5 121.8 141(2 128.5 120.5 .1113
23a
8.18 4.42 7.09 5.77 13.97 8.71 6.99 6.13 9.54
133.8 163.0 143.7 151.7 133.6 136(7 114.2 121.4 .4110
23b
4.53 6.85 7.20 6.43 7.60 7.65 6.71 4.81 5.00

Table 24: Mean fvalues of peaks and valleys and SDs of the fotaq@s in (23) for speaker SK.

190
180
170
160 -

150
140 I w 23a

% -
130 :i - \ 1 T 23b
120 Y \ i %

110 I ‘;/

100 : . :
Vi P1 V2 P2 V3 P3 V4 P4 V5

Figure 27: [ line graphs of peaks and valleys of the four ptsas (23) for speaker SK.

Minor Phrasing determined by presence of Initialveang in each sentence out of eleven utterances

is shown according to the speakers below (“MiPhdgafor Minor Phrase here).

YK
(23) a. wip(anega yondal wmip(0in0 ameyp (9 times) «

vie(@nega yonda oino amg) (2 times)



b. mp(ueno anega yonda @ (9 times) «

mip(UENO anega yonda) wmp(Omip (2 times)

AM

(23) a. wip(anega yondalp wmip(0ino ame)p (10 times) «

vie(@nega yonda oingp wmip(@amelir (1 time)

b. wmp(ueno anega yonda) wmir(Oi)vip
mip(Ueno anegal wmip(yondapie  wmip(0imip

mip(UENO anegal wmip(yonda Oiyp

SK
(23) a. wip(anega yondgl wmip(0iNO ameyp
vip(@nega yondal wmip(0iNO)vip  mip(@MeENip

wir(@negayie mip(yonda oinoyip mip(@mejsip

b. Mip(ueno),"p Mip(anEQa yOﬂd@q)P MiP(Oi)MiP
wie(Ueno anega yonda) wip(Oi)wip

wvie(UENO anega yonda @

(7 times) «
(3 times)

(1 time)

(7 times) «
(3 times)

(1 time)

(4 times) «—

(2 times) <)

(2 times)

vir(UeNOlip  mip(@negagip  mp(yondajie wmip(Omip (L time) €)

vie(Uenolip  wmip(@nega yonda Qip

vip(UENOJip  mip(@negagip  mip(yonda  Oiyip

(1 time)

(1 time)
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For comparison, we show the relevant data in (hbya from Kubozono (1993) repeated in (24).
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(24) [[[naomi-no  0i-no] yome-no] yunomi]

A: mp(naomino oinQ)p mip(yomeno yunomj)p (6 times) «—
B: wmie(naominoye wmip(0iNO yomeno yunomy)e (3 times)
C: wmip(nhaominoyip mip(0iNOip  mip(yomeno  yunomjlip (2 times)

D: wmip(naomino oino yomeno yunomiy (zero)

As for Initial Lowering, we can find inter-speakeriation. YK shows significant differences in the
first and the third words. AM shows significantfdiences except in the second words. SK shows
significant differences in the second and the thimids (YK: P1-V1: dT=3.763<.01, P2-V2: p
(T=0)=1, P3-V3: dT=4.155<.001, P4-V4: §T=1.544>.10, AM: P1-V1: dT=6.916<.001,
P2-V2: f(T=0)=1, P3-V3: dT=6.112<.001, P4-V4: §T=5.364<.001, SK: P1-V1: (T=1.079
>.20, P2-V2: §T=2.675<.05, P3-V3: §T=4.245<.001, P4-V4: §T=1.213>.20 (all 20 df)).

We can also find several important points herestfas indicated by<-", each speaker
seems to have default phrasing according to theesees except for (23b) for SK. As for (23a), the
default phrasing is the same across speakersjsthatirhythmic 2-2 pattern, the one which was
observed most frequently in (24) from Kubozono @9®s for (23b), however, speakers use the
different phrasing strategies. YK's default phragsie the one in which no Initial Lowering was
observed except for sentence-initial position, ghgern which was never observed in Kubozono’s
(1993) data. In this connection, Selkirk and Tditie{$4988: 330) propose a constraint that “a Minor
Phrase may consist of at most three Prosodic Woftsthary branching condition on Minor
Phrasing’ in their terminology). Clearly YK's defaphrasing in (23b) does not obey the constraint
because four unaccented Prosodic Words constitsilegée Minor Phrase. Therefore it can be said

that ternary branching condition on Minor Phrasimg not absolute, but violable in
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Optimality-Theoretic terms. AM tends to insert anli Phrase boundary between the third and the
forth Prosodic Words in (23b). SK shows no lessithix phrasing patterns in (23b) and does not
seem to have default phrasing for (23b). Howeweindicated by £&” and “(<)”, it seems that he
tends to insert a Minor Phrase boundary betweethiteeand the fourth Prosodic Words.

Through the observation of the data, it can sabelysaid that speakers prefer to insert a
Minor Phrase boundary between the relative clanskita antecedent in uniformly left-branching
structure made up of four unaccented words espeaiahe case where the antecedent stands in the
third position. To put it differently, Minor Phraig is sensitive to the internal structure of rekati
clause construction.

For comparison with the accented case above, leseesthe pitch patterns of those
sentences which consist of three unaccented phragbsand without relative clause structure in

sentence (25a) and (25b) respectively.

(25) a. [[oi-ga [gEmon-da] momg
nephew-Nom ec rub-Past peach

‘the peach that my nephew rubbed’

b. [[oi-no yome-no] momo]
nephew-Gen wife-Gen peach

‘my nephew’s wife’s peach’

The mean fvalues of peaks and valleys of those three phrases$Ds and Hine graphs of peaks

and valleys of those three phrases in each senéeahown according to the speakers below.
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YK
V1 P1 V2 P2 V3 P3 V4
218.5 285.3 269.2 269.2 235.4 235.4 195.p
25a
19.77 10.47 9.49 9.49 8.64 8.64 14.22
218.7 284.5 269.5 269.5 231.5 231.4 195.0
25b
17.06 8.00 6.87 6.87 5.76 5.76 13.23

Table 25: Mean §values of peaks and valleys and SDs of the thnezsps in (25) for speaker YK.

300

280

260

240

200

180

V1

P1

P2

\E

V4

Figure 28: iy line graphs of peaks and valleys of the threeggwan (25) for speaker YK.
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AM
V1 P1 V2 P2 V3 P3 V4
223.5 258.2 244.7 244.7 217.3 231.3 227.8
25a
7.15 7.18 3.91 3.91 7.05 3.72 4.24
228.1 254.0 248.3 248.3 215.7 229.2 226.0
25b
6.57 7.94 6.78 6.78 9.54 6.01 5.26

Table 26: Mean fvalues of peaks and valleys and SDs of the thnessps in (25) for speaker AM.

Figure 29: [ line graphs of peaks and valleys of the threeg#wén (25) for speaker AM.
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SK
V1 P1 V2 P2 V3 P3 V4
141.7 162.8 151.5 152.8 117.0 135.7 124.8
25a
9.95 4.41 4.29 4.09 4.99 8.36 7.21
137.8 165.0 154.6 154.6 123.0 142.2 134.8
25b
19.87 7.97 9.09 9.09 9.90 7.42 9.59

Table 27: Mean §values of peaks and valleys and SDs of the thnezsps in (25) for speaker SK.

190
180

170

l60 L /gk 1

150 T

140 - / \ —4—25a
130 + N\ 1 —-25b

120 L y/ - \t

110
100 T T T T T T 1
Vi P1 V2 P2 V3 P3 V4

Figure 30: i line graphs of peaks and valleys of the threeg#wan (25) for speaker SK.

As for Initial Lowering, only the differences beterethe V1 and the P1 for AM are significantly
different (YK: P1-V1: gT7=0.120)>.20, P2-V2: §T=0)=1, P3-V3: dT=0)=1, AM: P1-V1: p
(T=2.492<.05, P2-V2: §T=0)=1, P3-V3: dT=0.105>.20, SK: P1-V1: §T=1.109>.20, P2-V2:
p(T=1.049>.20, P3-V3: §T=0.116>.20 (all 20 df)). Minor Phrasing in each sentemce of

eleven utterances is shown according to the spehletow.



YK

(25) a.

AM

(25) a.

SK

(25) a.

mip(0iga

mip(0INO

mip(0iga

wmip(0iga

mip(0INO

mip(0INO

mip(0iga
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monda momg)y (11 times)

yomeno momg)e (11 times) «

monda)r wmip(Momo)ip (9 times) «

monda momeg) (2 times)

yomenqyip mip(Momo)sp (10 times) «—

yomeno mome)p (1 time)

monda)p mip(MOMOo)ip (10 times) «

mir(0igaip  mip(Mondaye  mip(Momo)yp (1 time)

mip(0INO

mip(0INO

yomeng)ip mip(Momo)sie (10 times) «

yomeno mome)p (1 time)

We can find inter-speaker variation in Minor Phngsialso here as in uniformly left-branching

structure made up of four phrases in (23) (defalulasing is indicated by~"). Speaker YK shows

no Initial Lowering except in the first Prosodic ¥ddor all the utterances in (25). For AM and SK,

on the other hand, default phrasing is the onehithva Minor Phrase boundary is inserted before

the head noumomo‘peach’ both in (25a) and in (25b). For each speallinor Phrasing in (25a)

and (25b) can be said to be (almost) the same hwhe&ans that the effect of relative clause strectur
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on Minor Phrasing, which was found in uniformlytdefanching structure made up of four phrases,

is not observed in left-branching structure madefujppree words.

3.4. The Interpretation of the Different Pitch Patierns in the Two Different Relative Clause
Structures

As we have seen above, in uniformly left-branclstrgctures consisting of four accented
words which involve relative clause structure, wtika antecedent stands in the third position,
where the effect of the Principle of Rhythmic Altation is expected, it is subject to the princigde
expected, or even more than expected, from spealgreaker. Even if the antecedent stands in the
fourth position, where the effect of the Principle Rhythmic Alternation is not expected, thg F
boosting effect may be observed in the third positiepending on speakers. Moreover, even in
left-branching structures made up of three accentads, the principle can work according to both
speakers and sentences, irrespective of preserdxsence of relative clause structure.

Likewise, in uniformly left-branching structuresreisting of four unaccented words
which involve relative clause structure, when théeeedent stands in the third position, it is hyghl
likely that a Minor Phrase boundary is insertecbbethe antecedent, resulting in the eurhythmic 2-2
pattern. On the other hand, when the antecedentdssten the fourth position, a Minor Phrase
boundary may or may not be inserted before thecadtmt.

Seen from the data in this chapter, it can be caled that Phonological Phrasing is
sensitive to the internal structure of relativeuska construction. In other words, empty category of
some sort (empty operatguro or something) in relative clause construction mastvisible to
phonological component in Japanese on a given tiondin order to generate surface pitch contours.
We will discuss the matter of visibility of emptyategory or movement operation to phonological

component in more detail in the last chapter.
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In the next chapter, we will discuss how to makespdic representations on the basis of

the data obtained in this and previous chapteesdo yield surface pitch contours.
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Chapter 4: Representation of Prosodic Structures idapanese

Based on the data thus far, let us see prosadictsting mainly above the Prosodic Word
and below the Intonational Phrase levels in Jagaieshis chapter in order to produce surfage F

contours.

4.1. Previous Studies on Prosodic RepresentatiomsJapanese
4.1.1. N-ary Branching Prosodic Structures

It has been a matter of debate whether prosodictate in Japanese is n-ary branching or
binary branchind® For example, Poser (1984) and Pierrehumbert arckrBan (1988) assume
n-ary branching prosodic structure as in (1) (“UtMaP”, “MiP” stand for Utterance, Major Phrase,

Minor Phrase respectively).

(1) n-ary branching prosodic structure

utt

MaP

MiP MiP MiP

In this model, downstep, which is triggered by aoemt in a Minor Phrase, iteratively occurs within
a Major Phrase. On the other hand, Kubozono (1888)d that there is difference in the degree of

downstepping between left-branching structure aglat-branching structure such that the degree of

16 In the Minimalist Program (Chomsky (1995)), thewraption that syntactic structure is binary branghs a consequence of the

fundamental operation Merge.
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downstepping in the second Minor Phrase in rightabhing structure is less than that in the second
Minor Phrase in left-branching structure. As memid in Chapter 3, Kubozono (1989) proposes a
phonetic realization rule, Metrical Boost, whiclspends to any right-branching structure and causes
upward pitch register shift. He therefore claimatth-ary branching model cannot account for the
difference in the degree of downstepping betwedin &nd right-branching structures. In other
words, n-ary branching model does not reflect sstitainformation which can affect the pitch
patterns. And so Kubozono (1989) proposes the yibenching recursive mechanism of prosodic

structure, which was originally proposed by Ladéi88) for English, as in (2).

(2) binary branching prosodic structure

Utt Utt
| |
MaP MaP
MlP/\ /\ MiP
MiP  MiP MiP MiP MiP MiP

Kubozono (1989) successfully explains the diffeeeric the degree of downstepping between
left-branching structure and right-branching stmoetwith prosodic structure very directly related t
syntactic constituency. In his model, the inputsymtax-phonology mapping seems to be surface
syntactic structure, because the sentences (3j4anahich are slightly revised from the sentences
(12) and (13) in Chapter 3 respectively, are regdrds uniformly left-branching structures (the

revised portion is underlined).
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(3) [[[ma’riko-ga [eg no’n-da] wa'in-no] nio’i]
Mariko-Nom ec drink-Past wine-Gen smell

‘the smell of the wine which Mariko drank’

(4) [[[a'iko-ga  [eg] a’'n-da] eri'makj-no] iromo’yoo]
Aiko-Nom_ec knit-Past muffler-Gen design

‘the design of the muffler which Aiko knit’

That is to say, empty categories are assumed rim tovolved in syntax-phonology mapping in his
model.

However, Sugiyama (2002) points out a problem whihbozono's (1989) binary
branching recursive mechanism of prosodic structd&® we have seen in Chapters 1 and 2,
right-branching structures with or without scramblioperation yield different pitch patterns (see
Figures 1- 4 in Chapter 2, among others) since it is assuimaiditaces left behind by scrambling do
not participate in syntax-phonology mapping in Katoo's (1989) model. For example, the
sentences (5) and (6), which are slightly revisemnfthe sentences (1) and (3) in Chapter 2
respectively for ease of exposition, are all expeécto have the same prosodic structure in

Kubozono'’s (1989) model.

(5)a. kpyowa'musina | bare’ebu-no me’mbaal]
timid volleyball club-Gen mearb

‘a timid member of the volleyball club’
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b. |pbare’ebu-np [yp yowa’musina | [ti] me’mbaa]]]

‘a timid member of the volleyball club’

(6) a. [pne’'muro-de | wa'in-o no’n-da]]

Nemuro-Loc  wine-Acc drink-Past

‘(Someone) drank wine in Nemuro.’

b. [\pwa'in-o [y ne’'muro-de | [t] no’n-da]]]

‘(Someone) drank wine in Nemuro.’

Each prosodic structure is shown below accordinguioozono’s (1989) model.

G a b.
Utt Utt
| |
MaP MaP
/Q /\/MP\
MiP MiP MiP MiP MiP MiP

yowa’'musina bare’ebu-no me’mbaa ledme-no yowa’'musina me’mbaa
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(6) a. b.
utt utt
MaP MaP
/@ MiP
MiP MiP MiP MiP MiP MiP
ne’muro-de wa'in-o no’n-da am-o ne’'muro-de no’n-da

Clearly Kubozono’s (1989) binary branching recuesimechanism of prosodic structure cannot
account for the difference in the pitch patternsveen the non-scrambled right-branching structure
and the scrambled one.

And so Sugiyama (2002) proposes a prosodic catdggiveen Major Phrase and Minor
Phrase, ‘Intermediate Phonological Phrase’, whicka idomain of Metrical Boodt. As a result,
prosodic structures of the sentences (5) and (€)aar follows (“IPP” stands for Intermediate

Phonological Phrase):

1 Note that Intermediate Phonological Phrase prapdse Sugiyama (2002) is different from Pierrehunitaerd Beckman’s

(1988) ‘Intermediate Phrase’, which corresponddt@or Phrase’.
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(5)" a. b.
utt utt

| N

MaP

/ N /s / i /IFK
MiP MiP MiP MiP MiP MiP
yowa’'musina bare’ebu-no me’mbaa ledme-no yowa’'musina me’mbaa
(6)" a. b.
Utt utt
| )\
MaP MaP MaP
IPP IPP /IPP /Ili
MiP MiP MiP MiP MiP MiP
ne’'muro-de wa'in-o0 no’'n-da awm-o ne’'muro-de no’n-da

It follows, then, that Sugiyama (2002) takes amynkbmanching approach.

In fact, Kubozono's (1989) binary branching motlas another problem. As mentioned
above, his model of prosodic structure is verydliyerelated to syntactic constituency. As long as
each Prosodic Word has an accent, his model miywstik out. However, when each Prosodic
Word does not have an accent, his model wrongldigi® prosodic representations. For example,
his model predicts the following prosodic repreagah as to the left-branching phrase in (25b) in

Chapter 3, repeated here in (7).
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(7) [[oi-no yome-no] momo]
nephew-Gen wife-Gen peach

‘my nephew’s wife's peach’

(7) prosodic representation predicted from KubarZen(1989) binary branching recursive

mechanism
utt
MaP
MiP
MiP MiP MiP
oi-no  yome-no momo

As we have seen in Chapter 3, actual Minor Phrgsattgrns are the following two:

(7)’a. wp(0ino yomeno mome)e

b. wmip(0ino  yomena)p wip(MOMOo)ip

None of the speakers divided the sentence intae tMmor Phrases. According to Yokoyama’'s
(1979) statistical survey, unaccented words acctemabout half of the words in the lexicon of
Tokyo Japanese. Therefore it can be said that karmiz (1989) binary branching recursive

mechanism has at least two serious problems.
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4.1.2. The Existence of Intonational Phrase in Jap&se

It has also been a matter of debate whether tbeists Intonational Phrase level in
Japanese or not. Existence of Intonational Phrasmadtivated by various processes in various
languages. Among those are English (Beckman arrdeRigmbert (1986), Ladd (1986), Nespor and
Vogel (1986)), Spanish (Nespor and Vogel (1986))schn dialect of Italian (Nespor and Vogel
(1986)), Hungarian (Vogel and Kenesei (1987)), 6aia (Kanerva (1990)), Kinande (Hyman
(1990)), Kinyambo (Bickmore (1990)), Luganda (Hym@m®90)), Korean (Jun (1993)), German
(Baumann et al. (2001), Féry and Hartmann (200%))@reek (Arvatini and Baltazani (2005)).

As for Japanese, Kawahara and Shinya (2004) dlahthere does exist Intonational
Phrase level in prosodic hierarchy above the MBjorase and below the Utterance levels. They
investigated multiple-clause constructions, gappamgl coordination, as follows (adopted from

Kawahara and Shinya (2004: 2)):

(8) gapping
mura’sugi-wa nama'uni-o  muna'kata-wa  manoehi-o mori’mura-wa

Murasugi-Top sea urchin-Acc Munakata-Top rbeee cake-Acc Morimura-Top

ae’'mono-o0 moritsu’ke-ta

aemono-Acc dish up-Past

‘Murasugi dished up sea urchin, Munakata beamcake, and Morimura aemono.’
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(9) coordination
mura’sugi-wa nama’uni-o  moritsu’ke, muna&ata mame’'mochi-o

Murasugi-Top sea urchin-Acc dish up-(Past) nikata-Top bean rice cake-Acc

moritsu’ke, mori'mura-wa ae’'mono-o  moritke-ta

dish up-(Past) Morimura-Top aemono-Acc dipkPast

‘Murasugi dished up sea urchin, Munakata dislfetiean rice cake, and Morimura dished up

aemono.’

In the production experiment, native Japanese gpegkonounced those sentences such that they
showed such phonetic characteristics as clausk-firkiness, clause-final pause, clause-final
lowering, larger initial rise than in a Major Pheaand more robust pitch reset than in a Major Rhras
Those characteristics are typical of IntonationadaBe. Based on those data, Kawahara and Shinya
(2004) conclude that there does exist Intonatiéttabse level above the Major Phrase and below
the Utterance levels in Japanese. Therefore, inoglio representations in the previous subsection,

Intonational Phrase indeed mediates between Utterand Major Phrase.

4.2. The Kinds of Phonological Phrases in Japanese

Generally speaking, Japanese is said to have imds lof Phonological Phrases, that is,
Major Phrase and Minor Phrase. It is assumed tl@oMPhrase is a domain of downstep and Minor
Phrase a domain of Initial Lowering. As mentionadGhapter 3, the phonological definition of
downstep is that the pitch level of words (or pbslss lower when they follow an accented word

(or phrase) than when they follow an unaccenteddwor phrase). Kubozono (2006) reports a case
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where focus does not block downstep accordingd@tionological definition. As a result, it may be
possible that the domain of downstep is larger #wpected. For consistency, however, | will follow
the phonological definition her&.

As mentioned in the previous section, Sugiyama)Z2(Qroposes a prosodic category
between Major Phrase and Minor Phrase, ‘Intermedtdionological Phrase’, which is a domain of
Metrical Boost in order to account for the diffecerin the pitch patterns between the non-scrambled
right-branching structure and the scrambled oneclwbannot be explained by Kubozono’s (1989)
binary branching recursive mechanism of prosodiactire. It is possible, however, that whenever
we find an unknown phonological process, we musbduce another prosodic category, which is
clearly unfavorable. And so it is desirable that kezp the levels of Phonological Phrases to a
minimum.

In this connection, Ito and Mester (2007) propaseadical simplification of prosodic
hierarchy to the effect that there is only one leabove the Prosodic Word and below the
Intonational Phrase levels, that is, ‘PhonologiParase’. According to their one Phonological
Phrase model, prosodic hierarchy introduced by rassy Minor Phrase and Major Phrase (or
recursion of Minor Phrase) can also be introdugeddjoining Phonological Phrases (what they call
‘prosodic adjunction’}? For comparison, we show the two models below (“fPP” and “PWd"

stand for Intonational Phrase, Phonological PhaaskeProsodic Word respectively).

18 As Kubozono (1989, 1993) implies, the merit oktHEfinition of downstep lies in the fact that #teeent-induced Howering
effect is not canceled by thg Boosting effect of Metrical Boost in right-branedistructure.

19 They restrict their model by assuming that thexe eanly be one maximal and one minimal instantiatibevery category.
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(10)a.  Major-Minor Phrase model b. one Phonological Phrase model
IP IP
| |
MaP PP
MiP MiP PP PP
PwWd Pwd PwWd Pwd

Ito and Mester (2007) assume that in one Phondbdibrase model, downstep applies to every
Phonological Phrase. That is to say, in (10b) déemspplies to higher Phonological Phrase and
vacuously applies to lower Phonological PhrasegyTdiso assume that Initial Lowering applies to
every Phonological Phrase, which reflects thatdibgree of Initial Lowering is even more extreme
at Major Phrase edges, a claim made by Selkirk €2@03). With the device of prosodic adjunction,
we can dispense with Intermediate Phonological $thia sentences (5) and (6) introduced by

Sugiyama (2002) as follows:
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(5)" a. Intermediate Phonological Phrase model one Phonological Phrase model
IP IP
| |
MaP PP

IPP /Q PP /i
MiP MiP MiP PP PP PP

yowa’musina bare’'ebu-no me’'mbaa yowsma bare’ebu-no  me’'mbaa

b. Intermediate Phonological Phrase model ne Phonological Phrase model
IP IP
MaP MaP PP PP
/IPP /< /P P /PP\
MiP MiP MiP PP PP PP

bare’ebu-no yowa’'musina me’'mbaa  kEbe:no yowa’'musina me’mbaa



(6)" a. Intermediate Phonological Phrase model

IP
MaP
IPP /Q
MiP MiP MiP
ne’'muro-de wa'in-o0 no’n-da

b. Intermediate Phonological Phrase model

IP
MaP MaP
/N
MiP MiP MiP
wa'in-o ne’muro-de no’n-da
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one Phonological Phrase model

" /i
PP PP PP

meiro-de wa'in-o0 no’n-da

ne Phonological Phrase model

P

P;/\\PP
Pé/// \\ PP
/ /N

PP PP PP

Mo ne’muro-de no’n-da

At first sight, both models seem to account for thierence in the pitch patterns between the

non-scrambled right-branching structure and thamsbted one. In fact, however, the story is not so

simple. Sugiyama (2002) argues that in scramblgttfranching structure made up of three

accented words, a Major Phrase boundary is inséeéseen the first and the second words as in

(5b)™ and (6b)” above because considerablg doosting effect was observed in the second word

position. However, Sugiyama’s (2002) analysis dimt follow the phonological definition of
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downstep. Then an experiment was carried out irchvBpeaker YK read the following pairs of

sentences (underline indicates unaccented pHfase).

NP case:

(11) a. bare’ebu-no yowa’'musina me’mbaa
volleyball club-Gen timid member
‘a timid member of the volleyball club’

b. _kyooei-no yowa’'musina me’mbaa

swimming club-Gen timid member
‘a timid member of the swimming club.’

(12) a. ma’nshon-no o’'oheina o0’onaa

condominium-Gen arrogant  owner

‘an arrogant owner of the condominiun’

b. nooen-no o'oheina o'onaa
ranch-Gen arrogant  owner

‘an arrogant owner of the ranch’

20 Only speaker YK participated in this experimentdese she alone participated in the relevant chgoérignent of the previous

study, Sugiyama (2002), as we saw in Chapter 2.
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VP case:
(13)a. wa'in-o ne’'muro-de no’n-da
wine-Acc Nemuro-Loc drink-Past

‘(Someone) drank wine in Nemuro.’

b. _osake-o ne’'muro-de no’n-da
alcoholic beverage-Acc Nemuro-Loc  dripdst

‘(Someone) drank in Nemuro.’

(14)a. go’han-o mo’rimori ta'be-ta
rice-Acc heartily eat-Past

‘(Someone) ate heatrtily.’

b. _yasai-o mo’rimori  ta’be-ta
vegetable-Acc heartily eat-Past

‘(Someone) ate vegetables heartily.’

Following Kubozono (1993), to examine whether daepsdoes occur in the second phrase in
sentences (a) or not, | list the meanpeak and valley values of the second phraseseirupiper
rows and the SDs in the lower rows respectivelyréduer, line graphs of the, Falues concerned

are shown for these four pairs of sentences below.
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YK
V2 P2 V3 V2 P2 V3
188.6 279.8 179.7 182.4 291.1 177.6
11a 12a
8.15 10.72 8.61 12.88 14.99 11.70
238.6 303.3 187.0 205.7 301.0 184.1
11b 12b
14.94 13.40 6.66 26.00 8.87 10.47

Table 1: Mean fpeak and valley values and SDs of Table 2: Mean §peak and valley values and SDs of

the second phrases in (11) for speaker YK. the second phrases in (12) for speaker YK.
V2 P2 V3 V2 P2 V3
197.1 296.7 190.5 311.9 299.7 207.2
13a 1l4a
15.81 11.90 15.81 7.25 13.57 5.36
269.0 319.5 190.8 278.5 314.9 211.4
13b 14b
7.91 7.17 7.91 12.99 8.25 6.33

Table 3: Mean fpeak and valley values and SDs of Table 4: Mean §peak and valley values and SDs of

the second phrases in (13) for speaker YK. the second phrases in (14) for speaker YK.
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340 340
320 320
300 300
280 280
260 .\ 260 //
240 ——( /\\ —la ey // —lza
290) / \\ ——11b 220 T// ==12h
200 ¥/ 200 - / \
180 180
160 . . . 160 . . .
V2 P2 V3 V2 P2 V3

Figure 1:Fg line graphs of the second phrases in (11) Figure 2:F line graphs of the second phrases in (12)

for speaker YK. for speaker YK.
340 340
320

e o A
300 300
/ \ 280

280
20 W/ \\ 260 / \
940 / —4—13a 940 / ——14a
290) / =—13b 220 / \ =—14b
200 { \— 200 { \r
180 I 180
160 | | 1 160 | | 1
V2 P2 V3 V2 P2 V3

Figure 3:Fg line graphs of the second phrases in (13) Figure 4:F line graphs of the second phrases in (14)

for speaker YK. for speaker YK.

Of the three parameters, V2, P2 and V3, the leagbitant is V2, since the first phrase in sentence
(a) involves an accent which causes a sudden drpjich?* Meanwhile, P2 is more important than

V3 because declination effect may make the diffeesrin k5 values unclear. In fact, the differences

21 Kubozono (1993) calls a drop in pitch induced byaacent ‘accentual fall’.
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in Ry values in V2 are all significantly different. Axpected, only the difference in Falues in V3
for sentences (11) is significantly different. Asr fP2, only the sentence pair (12) shows no
significant difference in §values, although the meag Value for (12a) is lower than that for (12b)
((11): V2: p(T=9.742<.001, P2: §T=4.534<.001, V3: dT=2.219<.05, (12): V2: dT=2.670
<.05, P2: §T=1.887>.05, V3: p(T=1.364>.10, (13): V2: [{T=19.635<.001, P2: iT=5.426
<.001, V3: gT=0.051>.20, (14): V2: §T=23.091<.001, P2: gT=3.17D<.01, V3: gT=0.129
>.20, (all 20 df)).

It is possible that downstep occurs in scrambigldt4branching structure on phonological
definition of it. In other words, there is no Majhrase boundary within the structure. Consequently
neither Intermediate Phonological Phrase modebnerPhonological Phrase model can account for
the difference in pitch patterns between scramhbtga-branching structure and non-scrambled one.
Like Kubozono’s (1989) binary branching recursiveamanism, both two models predict the same

prosodic representations for those two structuseans €)™ and (6)™ below.

(5)™ a. Intermediate Phonological Phrase model one Phonological Phrase model
IP IP
| |
MaP PP

IPP /Q PP /i
MiP MiP MiP PP PP PP

yowa’'musina bare’'ebu-no me’'mbaa yowsma bare’ebu-no  me’'mbaa
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b. Intermediate Phonological Phrase model ne Phonological Phrase model
IP IP
| |
MaP PP

ANV AN

MiP MiP MiP PP PP PP
bare’ebu-no yowa’'musina me’mbaa  k&be:no yowa’'musina me’mbaa
(6)™ a. Intermediate Phonological Phrase model one Phonological Phrase model
IP IP
MaP PP

IPP /Q PP /i
MiP MiP MiP PP PP PP

ne’'muro-de wa'in-o0 no’n-da meiro-de wa'in-o0 no’n-da
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b. Intermediate Phonological Phrase model ne Phonological Phrase model
IP IP
| |
MaP PP

IPP /Q PP /i
MiP MiP MiP PP PP PP

wa'in-o0 ne’muro-de no’n-da \Wwab ne’muro-de no’n-da

This is because both two models (and Kubozono'8{1L®inary branching model) do not reflect
adjunction structure in surface syntactic repreg@nt. As for adjunction structure, Kabak and
Revithiadou (2007) make an interesting proposal theursive morphosyntactic structures should
correspond to recursive phonological structuresvace versa as an interface constrainikRRbR’,
based on the fact that recursion is one of the nfiesttamental characteristics of human
communication, although they do not treat adjumcssucture induced by movement operation as in
this thesi€? One of the examples is shown in (15) (Kabak anditRiadou (2007: 3), originally
from Gussenhoven (2005). Bold-type and “ * " indeasecondary accent and primary accent,

respectively and curly brackets represent Phoncdb@ihrase boundaries).
(15) {twenty-six {very nice {Japanese CD’s}}}

In English, Phonological Phrase is a domain of RimyRule. In (15), each of the three constituents,

22 Selkirk (2011) also proposes a constraimtrivH to the effect that the left and right edges of astituent of typex in the input
syntactic representation must correspond to thefef right edges of a constituent of typia the output phonological

representation and vice versa.
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Japanese CDgery nice Japanese CRédtwenty-six very nice Japanese C&m be an NP on its
own. We can find that Rhythm Rule iteratively appliin (15). Following Gussenhoven (2005),
Kabak and Revithiadou (2007) insist that it is lolgaaccepted that recursive structure at the
Phonological Phrase level results from morphosyittaecursivity. The reader is referred to Kabak
and Revithiadou (2007) for more details about pdascecursivity.

As mentioned above, we should keep the levelshohBlogical Phrases to a minimum.
Therefore Intermediate Phonological Phrase shoelddandoned. Meanwhile, it seems difficult to
keep the level of Phonological Phrase just oneatlme one Phonological Phrase model is also
unlikely to be able to differentiate the prosodepresentations with and without scrambling
operation in right-branching structures in syntactmponent.

Integrating the ideas of Kubozono (1989), Ito aviéster (2007), and Kabak and
Revithiadou (2007), | will propose a recursive mlode Major and Minor Phrases for prosodic

representations in Japanese in the next section.

4.3. The Recursive Model of Major and Minor Phrase$or Prosodic Representations

In this section, we will see the actual prosodjaresentations of the materials so far.

As is also pointed out by Ishihara (2007), the dionof downstep based on phonological
definition may possibly be larger than what we galhg assume as Major Phrase. A typical example
is when subject NP consisting of one Prosodic Wordeclarative sentence has an accent. In that
case, it is possible that downstep based on phgivallodefinition takes place across VP boundary,
where we usually expect that a Major Phrase boynidainserted. For consistency, | assume here
that a Major Phrase boundary is inserted afterestidNP in declarative sentence and omit the
subject NP in prosodic representation when possible

First, | show the prosodic representations of ehosentences which involve
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adjunct-argument-head sequence or argument-adj@act sequence in NP ((16) and (17)) or in VP

((18) and (19)) discussed in Chapter 2.

(16) a.

(17) a.

(18) a.

ao'yama-wa _yowa'musina _bare’'ebu-no me’mbaa-da

Aoyama-Top timid volleyball club-Genember-be-Pres

‘Aoyama is a timid member of the volleyball club.’

ao'yama-wa _ bare’ebu-no yowa'musina me’aaia

‘Aoyama is a timid member of the volleybelib.’

o'ohara-wa _o'oheena _ma’nshon-no axda

Ohara-Top arrogant  condominium-Gen ovneePres

‘Ohara is an arrogant owner of the condaumiry

o’'ohara-wa _ma’nshon-no o'oheena o’onaa-d

‘Ohara is an arrogant owner of the conddumiry

na'oya-ga _ ne’'muro-de wa'in-0 _no’n-da

Naoya-Nom Nemuro-Loc wine-Acc drink-Past

‘Naoya drank wine in Nemuro.’

na'oya-ga _wa'in-o _ne’'muro-de no’n-da

‘Naoya drank wine in Nemuro.’
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(19) a. a'mano-ga mo’rimori _go’han-o ta’be-ta

Amano-Nom heartily rice-Acc eat-Past

‘Amano ate heartily.’

b. a'mano-ga _go’han-o mo’rimori ta’be-ta

‘Amano ate heartily.’

The prosodic representations of non-scrambled sease(a), | assume, are shown in (20) (hereafter

| will occasionally show some of the representatian representatives).

(20)
(16a) 838
IP IP
| |
MaP MaP
MiP MiP MiP MiP MiP MiP
yowa’musina bare’ebu-no me’'mbaa nebrde wa'in-o0 no’'n-da

These representations reflect syntactic structuses] so Metrical Boost applies to any
right-branching structure as Kubozono (1989) oatijnproposed. Next, | assume the following

prosodic representations as for scrambled sentébres
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(22)
(17b) Mo
IP IP
| |
MaP MaP
/@ K
MiP MiP MiP MiP MiP MiP

bare’ebu-no yowa’'musina me’'mbaa  wai ne’muro-de no’n-da

Note that these representations involve adjuncstrncture of ‘Major Phrase’, which reflects
syntactic adjunction structure, following Kabak @Revithiadou's (2007) propos&l.Note also that
these representations reflect the two importarisfdd ) the prosodic constituents within the lower
Major Phrase in (22) are subject to the stropdpdosting effect caused by scrambling operation,
which is much greater than that of Metrical Boasid (i) those constituents within the lower
Major Phrase are also within the higher Major Pérdsat is, within the domain of downstep caused
by the first Minor Phrase. Let us call the boostaftect applicable to the lower Major Phrases,
“Scrambling Boost*. Scrambling Boost literally applies to scramblstgcture.

Let us consider argument-head sequence and adfjaadt sequence. The relevant

sentences are shown repeatedly in (2@25).

23 In assignment of phrase stress in German, thenetitjm structure of Major Phrases, which dominatee Minor Phrases, is
proposed by Kratzer and Selkirk (2007), to whickfér the reader for details.
24 It follows that Ito and Mester’s (2007) one Phagital Phrase model cannot differentiate betweerrgéhursion of Minor

Phrase (a domain of Metrical Boost) and the reoarsf Major Phrase (a domain of Scrambling Boost).



(22) a.

(23) a.

(24) a.

(25) a.

ao'yama-wa _ bare’ebu-no me’mbaa-da

‘Aoyama is a member of the volleyball club.’

ao’'yama-wa _yowa'musina _me’'mbaa-da

‘Aoyama is a timid member.’

o’ohara-wa _ma’nshon-no o’onaa-da

‘Ohara is an owner of the condominium.’

o’'ohara-wa _o’'oheena o0’'onaa-da

‘Ohara is an arrogant owner.’

na'oya-ga _wa'in-o__no’n-da

‘Naoya drank wine.’

na'oya-ga _ne’'muro-de no’n-da

‘Naoya drank in Nemuro.’

a’'mano-ga __go’han-o ta'be-ta

‘Amano ate rice.’

a’'mano-ga _mo'’rimori _ta’be-ta

‘Amano ate heartily.’
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These pairs do not basically show difference irhpipatterns for all the speakers. Therefore |
assume the following prosodic representations fieseé sentences, omitting subject NPs for the

reason mentioned abofe.

(26)
(22a) 022
MaP MaP
MiP MiP MiP MiP
bare’ebu-no me’mbaa(-da) wabnusina me’mbaa(-da)
(24a) 024
MaP MaP
MiP MiP MiP MiP
wa'in-o0 no’'n-da nairo-de no'n-da

Next, let us turn to double object constructions.

% As noted in footnote 6 in Chapter 2, the copuldVda/ in (22) and (23) is prosodically attachedhte preceding noun, which
does not affect the overall pitch pattern.
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(27)a. o'ono-ga _ya’'mana-ni no’oto-o ka'&si-

Ono-Nom Yamana-Dat notebook-Acc returntPas

‘Ono returned Yamana the notebook.’

b. o'ono-ga _no’oto-o ya'mana-ni ka'esi-ta

‘Ono returned the notebook to Yamana.’

(28) a. se’'mmu-ga mo’rino-o nehi-ni _mane’i-ta

executive managing director-Nom Morino-Agech-Dat  invite-Past

‘The executive managing director invitedivio to lunch.’

b. se’mmu-ga _ra'nchi-ni__mo’rino-0 mane’i-ta

‘The executive managing director invitedivio to lunch.’

As we saw in Chapter 2, double object constructsim®ved basically the same pitch patterns as
adjunct-argument-head sequence and argument-adjaadt sequence above. Therefore | assume

the following prosodic representations for doulddgeot constructions.
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(29)
(27a) 027
IP IP
| |
MaP MaP
/@ /\/@
MiP MiP MiP MiP MiP MiP

ya’'mana-ni no'oto-o ka'esi-ta o'oto-o ya'mana-ni ka'esi-ta

Note also here that the higher Minor Phrase isesilttp Metrical Boost in non-scrambled sentences,
whereas the lower Major Phrase is subject to SdiaghBoost in scrambled sentences.
Let us see left-branching structures made up m&etlaccented words with and without

relative clause construction.

(30) a. [[na'o-ga [efyo’n-da] no'otq)
Nao-Nom  read-Past notebook

‘the notebook which Nao read’

b. [[na'o-no ani-noj no’oto]
Nao-Gen brother-Gen notebook

‘Nao’ s brother’s notebook’

In Chapter 3, we observed that speakers YK and AMved slightly higher §~values in the third

words than in the preceding second words in both ¢ases. In this respect, Kubozono (1993)
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claims that left-branching structure made up oé¢haccented wordgenerallyyields a gradually
descending d~contour. As mentioned in Chapter 3, even left-bhéimy phrases consisting of three
accented words may be subject to the Principlehyfititnic Alternation according to both speakers
and sentences. Following Kubozono’s (1993) claimywédwver, | assume here that left-branching
phrases consisting of three accented words basieatibit a gradually descending, Eontour
whether they involve relative clause structure at. #\ccordingly, the prosodic representations for

them are as follows:

(31)
(30a) 030
IP IP
| |
MaP MaP
MiP MiP
MiP MiP MiP MiP  MiP MiP
na'o-ga yo'n-da no’oto oaio  ani-no no’oto

Since there is no right-branching node anywheteerrepresentation, Metrical Boost does not apply
and a descending, Eontour can be yielded.
Next, let us consider uniformly left-branchingustiures consisting of four accented words

which involve relative clause construction.



(32) a.

(33) a.

(34) a.

[[[ma’ri-ga [eg no’n-da] ro’ze-noj ryo’o]
Mari-Nom ec drink-Past vins rose-Gemoant

‘the amount of the vins rose that Magark’

[[[ma’ri-no a'ni-ga] [e¢ no'n-da] ro'zg
Mari-Gen brother-Nom ec drink-Past swvinse

‘the vins rose that Mari’s brother drank’

[[[a'raki-ga [egtano’'n-da] dorajino]  nio’i]
Araki-Nom ec order-Past dry stout-Gerel

‘the smell of the dry stout that Araki ordered’

[[[a'raki-to ya’'mano-ga] [gctano’n-da] doraii
Araki-Conj Yamano-Nom ec order-Past shgut

‘the dry stout that Araki and Yamano ordered’

[[[@mano-ga [gka’isi-ta] yo0'0jo-no] namae]
Amano-Nom ec love-Past little girl-Gename

‘the name of the little girl that Amano loved’

[[[a’mano-no o’'nsi-ga] [ge’isi-ta]  yo'oja]
Amano-Gen former teacher-Nom ec loastP little girl

‘the little girl that Amano’s former teacher loved’

123
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(35) a. [[[yo’oji-ga [eg era'n-da] omo’chano] namae]
little child-Nom ec choose-Past toy-Gen name

‘the name of the toy that the little child chose’

b. [[[ge'nkina yo’0ji-ga] [etera'’n-da] omo’chi
cheerful little child-Nom ec choose-Pay

‘the toy that the cheerful little child chose’

As we have seen in Chapter 3, for sentences (hich the antecedent stands in the third position,
all the speakers pronounced those sentences inaswely that the Jboosting effect was observed
in the antecedent position, resulting in the edrimyt High-Low-High-Low pitch pattern.
Furthermore, for speakers AM and SK, thebBosting effect in question was significantly krg
than that in uniformly left-branching structure winidoes not involve relative clause construction.
Here | call the Fboosting in the antecedent position ‘AntecedenddBo which can be found in
uniformly left-branching structure consisting ofufoaccented words (or more) which involves
relative clause construction. It seems that theceff Antecedent Boost is generally larger tha th
of Rhythmic Boost, which basically applies to unify left-branching structure consisting of four
accented words (or more) which does not involvatigd clause construction. Following Kubozono

(1989), | assume the following prosodic repres@atfor sentences (a) above.
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(36)

(34a)

MiP MiP MiP MiP

a’'mano-ga a'isi-ta  yo'ojo-no namae

Note that a Minor Phrasg’ojo-nois bold-faced, which means that the Minor Phrassubject to
Antecedent Boost. For Antecedent Boost to applgnplogical component must refer to the relative
clause structure at the syntax-phonology mappiagestl will explain the validity of bold-faced
notation later in this chapter.

As for the pitch patterns in sentences (b), incwhihe antecedent stands in the fourth
position, we observed inter-speaker variation. Yd&ibally pronounced those sentences in such a
way that the pitch patterns were subject to thadiie of Rhythmic Alternation. Alternatively, we
can interpret that prosodic structuring for YK wasbject to metrical restructuring mentioned in
Chapter 3, whereby Metrical Boost applies to th&roetured symmetrically branching phrases.
AM’s pitch pattern clearly showed the effect of Aoédent Boost. SK basically yielded gradually
descending §contours. That is to say, Antecedent Boost optigrapplies, when the antecedent
stands in the fourth position. | show the prosodipresentations of sentences (b) according to

speakers.
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(37) YK:
(34Db)
P
|
MaP
MiP MiP

MiP MiP MiP MiP

a’'mano-no o'nsi-ga a’isi-ta yo’ojo

(38) AM:
(34b)
IP
MaP
MiP
MiP
MiP MiP MiP MiP
a’mano-no o’nsi-ga a’isi-ta y0’'0jo

Note also here that a Minor Phrag®ojo is bold-faced, for it to be subject to AntecedBobst.
Again, phonological component must refer to thatre¢ clause structure at the syntax-phonology

mapping stage.
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(39) SK:
(34b)
IP
MaP
MiP
MiP
MiP MiP MiP MiP
a’mano-no o’nsi-ga a’isi-ta y0’0jo

As for SK, a Minor Phrasgo’ojo is not bold-faced, and so Antecedent Boost doeajyaly.
Let us turn to uniformly left-branching structur@nsisting of four accented words which

do not involve relative clause construction.

(40) [[[ma’ri-no  a’ni-no] ro’ze-noj ryo]
Mari-Gen brother-Gen vins rose-Gen amount

‘the amount of Mari’s brother’s vins rose’

(41) [[[a’'mano-no  o’nsi-no] y0'0j0-n0] namae]
Amano-Gen former teacher-Gen little girliGename

‘the name of Amano’s former teacher’s ligid’

We observed inter-speaker variation in the pitctigpas for these sentences as well. YK showed

eurhythmic pitch patterns. As for AM, these two teeges exhibited different pitch patterns as
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shown in Figures 21 and 22 in Chapter 3. For sucthneonsistency, | avoid showing prosodic
representation for AM here. SK vyielded graduallysanding F contours as in uniformly
left-branching structure in which the antecedenthef relative clause stands in the fourth position.

The prosodic representations | assume for YK ancu®kKas follows:

(42) YK:
(41)
P
|
MaP
MiP MiP

MiP MiP MiP MiP

a’'mano-no 0'nsi-no  yo'ojo-no  hamae

(43) SK:
(41)
IP
MaP
MiP
MiP
MiP MiP MiP MiP

a’mano-no 0'nsi-no  yo'ojo-no namae
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Now let us turn to the pitch patterns in unacognterd sequences. Thus far, we have seen
the prosodic representations of accented word segse which largely reflect surface syntactic
structures. As | mentioned above, however, prospEbcesentations of unaccented word sequences
do not necessarily reflect surface syntactic simest With this in mind, first let us see uniformly

left-branching structures consisting of four unated words.

(44) a. [[[ane-ga [@yon-da] 0j-no] ame]
elder sister-Nom [ec] call-Past nept@an candy

‘the candies of my nephew whom my eldgtes called’

b. [[[ueno ane-ga] [doyon-da] oj]
eldest sister-Nom [ec] call-Past nephew

‘my nephew whom my eldest sister called’

As we saw in Chapter 3, speakers had their ownuttgflarasing patterns except for (44b) for SK,

which | show again.

(45) YK:
(44a) wie(anega yondgl wmip(0iNO  ameyp

(44b) mip(ueno anega yonda @b

(46) AM:
(44a) wie(anega yondgl wip(0iNO  ameyp

(44b) wmip(ueno anega yonda) wir(ON)wvip



(47) SK:

(44a) wmp(anega yondgl wmp(0INO  ameyp

(44b) no default phrasing pattern

Prosodic representations | assume for these twersees are shown according to speakers below.

(48) YK:

(44a)

MiP MiP

SN N

Pwd PWd Pwd PWd

ane-ga yon-da oi-no0  ame

(49) AM:

(44a)

MiP MiP

SN N

Pwd PWd Pwd PWd

ane-ga yon-da oi-no  ame

(44b

MaP

MiP

PANN

PWd PWd Pwd Pwd

-noe ane-ga yon-da  oi

(344b

MaP

/\

MiP MiP

VAR

PWd PWd Pwd Pwd

-noe ane-ga yon-da  oi
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(50) SK:

(44a) (3o default phrasing pattern
IP
|
MaP

MiP MiP
PwWd PWd PWd Pwd
ane-ga yon-da oi-no  ame

Judging from the prosodic representations for semi€44b) for YK and AM, it can safely be said
that prosodic representation in Japanese can bg n-a

Finally, let us consider left-branching structunesde up of three unaccented words.

(51) a. [[oi-ga [eEmon-da] momg
nephew-Nom [ec] rub-Past peach

‘the peach that my nephew rubbed’

b. [[oi-no yome-no] momo]
nephew-Gen wife-Gen peach

‘my nephew’s wife’s peach’

We observed that all speakers had their own deféuéising patterns for these two sentences as well,

which | show again.
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(52) YK:
(51a) wmp(oiga monda momgyp

(51b) mip(0in0O  yomeno momey)e

(53) AM:
(51a) wmip(oiga mondalip mip(MOMOip

(51b) wmip(0ino  yomena)e mip(MOMO)yip

(54) SK:

(51a) wmip(oiga mondalip mip(MOMOip

(51b) wmip(0ino  yomena)e mip(MOMO)yip

| assume the following prosodic representationgHese two sentences according to speakers.

(55) YK:
(51a) (51b
P P
MaP MaP
MiP MiP
PWd PWd PWd PWd PWd PWd

oi-ga mon-da momo 0i-n0  yome-no momo
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(56) AM and SK:

(51a) (51b
IP IP
| |
MaP MaP
MiP MiP imM MiP
PwWd Pwd Pwd PWd PWd Pwd
oi-ga mon-da momo 0i-n0 yome-no momo

Here again, we can see that prosodic representatiodapanese can be n-ary from the
representations for YK.

Throughout this section, we have seen prosodiesgmtations for the sentences used in
the experiments based on the extracted pitch pattén the following section, | will show the

interaction of the visibility of empty categorie#thvphonological phrasing in Japanese.

4.4. The Interaction of Visibility Problems with Phonological Phrasing

In Chapters 2 and 3, | argued that syntactic mowsrendpro in relative clauses must be
visible to phonological component in Japanese, ecsely. In this important section, | will
summarize the interaction of the visibility of emptategories with phonological phrasing in
Japanese.

As | mentioned above, prosodic representationsynffastic adjunction structures caused
by movement operation involve adjunction structucfsMajor Phrase, following Kabak and
Revithiadou’s (2007) proposal that recursive mogyintactic structures should correspond to

recursive phonological structures and vice versedthan the fact that recursion is one of the most
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fundamental characteristics of human communicafioRemember that the representations of
syntactic adjunction structures reflect the two am@nt facts; ( ) the prosodic constituents within
the lower Major Phrase are subject to the strojpgdosting effect caused by Scrambling Boost,
which is much greater than that of Metrical Boasid (ii) those constituents within the lower
Major Phrase are also within the higher Major Pérdsat is, within the domain of downstep caused
by the first Minor Phrase.

To sum up, Minor Phrase is the domain of InitiaiMesing, Major Phrase the domain of
downstep, the higher Minor Phrase the domain ofrigldtBoost, and the lower Major Phrase the
domain of Scrambling Boost.

Meanwhile, as we have seen in Chapter 3, in r&atlauses consisting of four accented
Prosodic Words (angro between the first and the second Prosodic Wordsgre the antecedent
stands in the third position, all the speakers pumiced those sentences in such a way thatghe F
boosting effect was observed in the antecedent tiposi resulting in the eurhythmic
High-Low-High-Low pitch pattern. There, following Ubozono (1989), | proposed the bipartite
recursive prosodic structure with the third Prosdfford bold-faced, which means that Antecedent
Boost applies to it with reflection of the alteringt High-Low-High-Low pitch pattern. Moreover,
we saw in Chapter 3, that in relative clauses sbingi of four unaccented Prosodic Words (pnal
between the first and the second Prosodic Words¢revthe antecedent stands in the third position,
all speakers pronounced those sentences in suely &hat the Initial Lowering effect was observed
in the antecedent position, resulting in the edmimit Minor Phrasing pattern.

In the next section, we will see how to derive sthgprosodic representations from

constraint interaction in Optimality Theory (Prin@ed Smolensky (1993)) in detalil.

26 Pprosodic recursion itself is well motivated in var$ languages (Kubozono (1989), Shinya et. al (2@&lkirk (2009) for
Japanese, Ladd (1986) for English, Féry (20108man, and Kabak and Revithiadou (2007) for Grasigng others).
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4.5. The Optimality-Theoretic Approach to Syntax-Plonology Interface
4.5.1. Phonological Phrasing without Inter-SpeakeYariations

In Chapter 1, | mentioned that two main approadioeBhonological Phrasing, that is,
end-based approach and relation-based approach,heee advantages and disadvantages. In a
manner that compensates for disadvantages, Truakdinb(1995, 1999) proposes an
Optimality-Theoretic approach to Phonological Pmggo the effect that Phonological Phrasing
that least violates a set of universal constraimt&/niversal Grammar is regarded as an optimal
output representation among the infinite numbecafdidates. For example, Truckenbrodt (1999)
successfully discusses Phonological Phrasing eettanguages, Tohono O’odham, Kimatuumbi and
Chicheva in light of constraint interaction as we touched in Chapter 2. In his approach,

Phonological Phrasing is supposed to be subjebetéollowing constraint.

(57) WRAP XP

Each XP is contained in a phonological phrase.

This constraint is intended to replace Hale andied (1987) parameter, lexical government,
which is one of the advantages of his Optimalityedtetic approach to syntax-phonology
interface?’ Here we assume that this constraint refers to MRfwase level. He further proposes the

following constraint to avoid excessive phrasing.

(58) *PHONOLOGICAL PHRASE (*P PHRASE for short)

Avoid phonological phrases.

27 As implied in Chapter 2, Truckenbrodt (1999) asssithat the syntax-phonology mapping constrainth s V\RaP XP do not

refer to functional categories, which we follow &er
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This constraint is a member of the family of coaistts *STRUC in Prince and Smolensky (1993).
Here we assume that this constraint is divided fM@JOR PHRASE (*M AP) and *MNOR PHRASE
(*M1P) in Japanese (for more details about the approsed Truckenbrodt (1995, 1999)).
Constraints regarding Phonological Phrasing we treee are already independently motivated with
some extensions.

Selkirk and Tateishi (1991) claim that the lefgedf a syntactic maximal projection (XP)
corresponds to the left edge of a Major Phraseapadese, based on Selkirk's (1986) original

end-based theory. Then we assume the followingt@ing

(59) ALIGN XP, L, MAP, L (ALIGN XP, L for short)

Align the left edge of an XP to the left eddeadajor Phrase.

On the other hand, Kubozono’s (1989) binary bramghiecursive mechanism, which directly
reflects syntactic structures, works out exceptsfmambling cases, as long as Prosodic Words that
constitute prosodic structure are accented, asntioreed above. In the Generalized Alignment
framework of McCarthy and Prince (1993), it is ased that one type of grammatical constituent
shares a designated edge with some other type ndticent. Vogel (2004) claims that the OT
constraints require the surface form (Phonologieaim) to reflect the underlying semantic and
syntactic representations as maximally as posdiliéeeover, Speer et al. (2003) state that speakers
often produce prosodic structures that reflect astit structures in their work on intonation and
sentence processing. Then, also in order to cafiiaréact that syntactic structure and phonological
structure are parallel in that they have the intsliate levels, X bar level and recursive Minor

Phrase level (Superordinate Minor Phrase, in Sheatyal.’s (2004) terminology) respectively in
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Japanese, | assume the following syntax-phonolodgrface constraint, following Selkirk and

Tateishi (1991) and Shinya et al. (206%).

(60) ALIGN 7(, L, SUPERORDINATEMINOR PHRASE, L (ALIGN X', L for short)

Align the left edge of an X to the left edge ofw@pSrordinate Minor Phrase.

To be more accurate, this constraint refers to dimag X’ which does not immediately dominate
empty element. Moreover, Selkirk (2000) proposes filllowing constraint about the size of

phonological phrases.

(61) BNARY (MAP) (BIN MAP for short)

A Major Phrase consists of just two Minor Plesas

In what follows, we will see how to derive thosmgodic representations which were
shown in the previous sections from constraint ratgon one by oné’ First, let us see
non-scrambled NP case (I will show the prosodicasgntations together with their corresponding

syntactic structures).

28 The constraint is independently motivated in Ofitay (Grimshaw (2006)). Following Kubozono (198Shinya et al. (2004)
suggest that Superordinate Minor Phrase (sMiP fterg#& a domain of Metrical Boost and state tihat degree of Metrical Boost
is not enough to make the effect equivalent taheard pitch resetting found at the left edge ofdvi®hrase.

° It is preferable that constraints be ranked intligfifactorial typology. In the following discussiphowever, such an approach is

not taken for limited data. | leave it for futuesearch.
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(62) non-scrambled NP

MaP

MiP

/N

MiP MiP MiP

[np2 [ap YOwa@'musing] [ [np1 bare’ebu-no] > me’'mbaal]]

Here we can find several points about Phonoloditabsing. First, \WWAP XP is not violated since
each XP is contained in a Major Phrase. SecomdMB\P is also not violated since the single Major
Phrase immediately dominates just two Minor Phrasbksd, ALIGN XP, L is violated since the left
edge of NP does not correspond to the left edge of Major &hr&ourthly, AIGN X', L is not
violated since the left edge of,orresponds to the left edge of sMiP. Lastly,AMand *MP are
violated once and four times respectively. We @nrething about ranking of constraints here.

Let us evaluate the candidates in Tableau 1 (“MJ &m” stand for Major Phrase and
Minor Phrase respectively. In what follows, we vallaluate those candidates which do not violate

undominated constraints when possible for easgpmfgition)*

%0 | apologize to readers that the tableaux belovsaneewhat difficult to see for the limitation ofese.
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Non-scrambled NP B2 [ap YOwa’musina] i [np1 bare’ebu-no] > me’'mbaal]]

WRAPXP;BINMAP;ALIGNXP,L;ALIGNX',L;*MAP;*MIP

F (O € I T -

(€ C I C R

C 3 (C O dda | N Ee IR

(€ I I L W w
Tableau 1

Let us turn to non-scrambled VP case.

(63) non-scrambled VP

MaP

MiP

/N

MiP MiP MiP

[ve [pp N€’'MuUro-de] {» [np Wa'in-o] [y no’n-da]]]

The prosodic representation for non-scrambled VEhéssame as that for non-scrambled NP. In
addition, in light of their XP constructions, thaése have the same representation. ThereforarV
XP, BN MAP and AIGN X', L are not violated as with hon-scrambled NBecaHere we cannot say

anything new about ranking of constraints. The @ai@dn of the candidates is as follows:
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Non-scrambled VP:| [pp ne’'muro-de] {» [np Wa'in-o] [y no’n-da]]]

WRAPXP;BINMAP;ALIGNXP,L;ALIGNX',L;*MAPE*MlP

F (O Ol T -

(C I Omdm € IR

C W (C (| VP IR

(I I I W v e i
Tableau 2

Now we turn to scrambled NP case.

(64) scrambled NP

MaP

aP

MiP MiP MiP

[np2 [np1 bare’ebu-ng [np2 [ap Yowa'musina] {2 [ti] [n2 me’mbaa]l]]

As noted above, the prosodic representation famsicled NP involves adjunction structure of Major

Phrase, which reflects syntactic adjunction stmggttollowing the constraint, MROR, proposed by

Kabak and Revithiadou (2007).

(65) MIRROR

Recursive morphosyntactic structures should coom$gdo recursive phonological structures

and vice versa.
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As is often the case with constraints in Optimalligeory, we divide this constraint into two

unidirectional constraints as follows:

(65) MIRROR (MS—P)

Recursive morphosyntactic structures shouttespond to recursive phonological structures.

(65)" MIRROR (P—MS)

Recursive phonological structures shouldespond to recursive morphosyntactic structures.

Hereafter, by NRROR | mean MRROR (MS—P) in this thesi&*

We observed above that syntactic adjunction stracioduced by scrambling involves
prosodic adjunction structure, which means thakRR®R is undominated in Japanese. Seen
conversely, this constraint is responsible forwtsdhility of syntactic movement or empty traces to
phonological component in Japanese.

As | mentioned in Chapter 2, Truckenbrodt (1999)poises that phonological processes
refer to the lower segment composing category jaredion structures, which means tharxe XP,

BIN MAP and AIGN XP, L do not refer to the higher XP and that thésee constraints are not
violated as for the higher XP. Truckenbrodt (19R@her proposes that constraints relating syrtacti
and prosodic categories do not apply to empty syict@lements and their projections, which we
follow here. Returning to the argument of constrainlation, ALIGN X', L is not violated since N

immediately dominates empty element. We cannotasayhing new about ranking of constraints

except that MRROR is undominated. Let us evaluate the candidateedbas this hierarchy in

31 We may interpret that Mirror (BMS) is ranked very low in constraint hierarchy, fibithis constraint were ranked higher, the
notion of prosodic recursion would make no sensail&ly, the constraint which prohibits recursisguctures, MNRECURSIVITY,

discussed in Truckenbrodt (1999) is assumed tamieed very low here.
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Tableau 3.

Scrambled NP:\p2 [np1 bare’ebu-ng [np2 [ap Yowa' musina] iz [ti] [n2 me’mbaal]l]]

MIRROR WRAP XP BIN MAP ALIGN XP, L ALIGN X', L *M AP *MIP

= OIn (I € D R

(€ I ImC Im)mm - B e

(I dd |+ e ERE

(€ I I Im)w £ Lr L NPAP | R
Tableau 3

Let us see scrambled VP case.

(66) scrambled VP

MaP

aP

MiP MiP MiP

lve [ne Wa'iN-0] [vp [ppn€’muro-de] §- [t] [v no'n-da]]]]

For this case too, we can see the adjunction steicif Major Phrase for the same reason as for
scrambled NP case, resulting in the same prosaficesentation as for scrambled NP case.
Moreover, these two have the same representatidighh of their XP constructions. Therefore

ALIGN X', L is not violated also here since V' immedigtelominates an empty element. Here we

cannot say anything new about ranking of conssaidence the evaluation of the candidates is as
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follows:

Scrambled VP:\Jp [np Wa'in-a] [ve [pp N€'Muro-de] {» [t] [v no’n-da]]]]

MIRROR WRAP XP BIN MAP ALIGN XP, L ALIGN X', L *M AP *MIP

S In(C In (I R

(€ I (C I m)m)m - . vPPP e

(O O o | = I B

(€ In( Im( Im)w £ N I Lo e
Tableau 4

Next, let us see argument-head sequence and &tiead sequence for NPs.

(67) argument-head sequence and adjunct-head sexjioerNPs

MaP MaP

MiP MiP MiP MiP

[\p2 [np1 Dare’ebu-noj e me’'mbaall e [ap yOwa’musina] N me’'mbaa]]

We can observe that no constraint is violated dtiien *MAP and *MP for both structures. Let us

evaluate the candidates for these two cases resggct
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Argument-head sequence for NRsJ[np1 bare’ebu-no] >, me’'mbaal]

MIRROR | WRAPXP | BIN MAP ! ALIGN XP, L | ALIGN X, L ! *MAP | *MIP

(( )m )M (( )m )M i i i i i i *k| i wok
Tableau 5

Adjunct-head sequence for NRp [ap yowa'musina] | me’mbaal]

MIRROR | WRAPXP | BIN MAP ! ALIGN XP,L | ALIGN X, L : *MAP | *M P

(( )m )M (( )m )M i i i i i i k| i *%
Tableau 6

We turn to argument-head sequence and adjunctdespeence for VPs.

(68) argument-head sequence and adjunct-head sexjioen/Ps

MaP MaP

MiP MiP MiP MiP

[ve [np Wa'IN-0] y no’n-da]] e [ppne’muro-de] J ho’n-da]]

Here again, no constraint is violated other th&haP and *MP for both structures. The

representation is derived as an optimal outpuéémh case as follows:
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Argument-head sequence for Vs [np Wa'in-o] [v no’n-da]]

MIRROR | WRAPXP | BIN MAP ! ALIGN XP, L | ALIGN X, L ! *MAP | *MIP

(( )m )M (( )m )M i i i i i i *k| i wok
Tableau 7

Adjunct-head sequence for VR [pp n€’'muro-de] § no’n-da]]

MIRROR | WRAPXP | BIN MAP ! ALIGN XP,L | ALIGN X, L : *MAP | *M P

(( )m )M (( )m )M i i i i i i k| i *%
Tableau 8

Next, let us see non-scrambled double object nactgin.

(69) non-scrambled double object construction

MaP

MiP

/N

MiP MiP MiP

[ve [np1 Y@'mana-ni] { [np2 NO'Ot0-0] |y ka'esi-ta]]]

Note that the prosodic representation for non-sbtadhdouble object construction is the same as
that for non-scrambled VP in (63). In addition/ight of their XP constructions, these two have the

same representation. Therefore, we cannot say iagytilew about ranking of constraints. The
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evaluation of the candidates is as follows:

Non-scrambled double object constructigp:[kp1 ya'mana-ni] {» [xp2 N0’'0t0-0] |, ka'esi-ta]]]

MIRROR WRAP XP BIN MAP ALIGN XP, L ALIGN X', L *M AP *MIP
[éb(( )m (( )m ( )m )m )M NPZ i i * i Fokkk
((( )m ( )m )m ( )m )M NP i \YA i * i Hokkk |
(( )m )M (( )m ( )m )M VP i * i i \A i *k i *k |k
(( )m ( )m ( )m )M * E NF)2 E \V& E * E k|
Tableau 9
We turn to scrambled double object construction.
(70) scrambled double object construction
IP
|
MaP
aP
MiP MiP MiP

lve [np1 NO’0t0-Q] [ve [np2 Y@'mana-ni] {- [t] [v ka’esi-ta]]]]

Here again, we find the adjunction structure of dddfhrase for the same reason as for scrambled
VP case, resulting in the same prosodic representas for scrambled VP case. Furthermore, these

two have the same representation in light of th@® constructions. Therefore no constraint is

violated other than *MP and *MP for this case as well. The evaluation of the mhatds is as

follows:
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Scrambled double object constructiogk [[yp1 N0’'0to-q] [ve [np2 Ya'mana-ni] {» [t] [v ka'esi-ta]]]]

MIRROR WRAP XP BIN MAP ALIGN XP, L ALIGN X', L *M AP *MIP

(I (€ I S

(OO dododa | = wewe RS

(DTN . I B

(€ I I m)w o A e e
Tableau 10

Next, let us see left-branching structure congjstf three accented words which involves

relative clause construction.

(71) relative clause construction consisting oééhaccented words

MaP

MiP

MiP MiP MiP

[np1 [cp [np2 N@'0-03] e [€G] [v YO'N-da]]] [n2 NO’OtA]]

The constraint hierarchy established so far evatutite candidates as follows:
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Relative clause construction consisting of thremeated words:

[ne1 [cp [np2 N@'0-ga] [p [€C] [v YO'N-da]]] [n1 NO’otq]]

MIRROR WRAP XP BIN MAP ALIGN XP, L ALIGN X', L *M AP *MIP

F(( o o v -

(I (I I o IR

(C O (€ I € dn e e ERE

(€ € I (C I CNeve P v e e

F(C I € I mw Lo v IR
Tableau 11

We see that the second and the fifth candidates the top are incorrectly evaluated as optimal
outputs. First, we can find that 19 is lower than Bi MAP in constraint hierarchy to the exclusion
of the fifth candidate. However, the second carntdida still evaluated as an optimal output. In this

connection, Kim (1997: 218) proposes the followaogstraint with regard to Korean phonology.

(72) ALIGN (PH, R; I, R)

Align the right edge of a P-phrase (PhonologicabBé) with the right edge of an intonational

phrase (Intonational Phrase).

This constraint forces Phonological Phrases toshéghtmost as possible in an Intonational Phrase.

Then, | propose the following constraint concerrsivjP.

(73) ALIGN (SMIP, L; MAP, L) (ALIGN SMIP, L for short)

Align the left edge of a superordinate Minord&e with the left edge of a Major Phrase.

This constraint forces sMiPs to be as leftmostassiple in a MaP. We can say that this constraint i

lower than AIGN X', L, for, if these two constraints were in thanse position in constraint



hierarchy, the hierarchy would predict the wronguieas, for example, non-scrambled NP case

shows.

Non-scrambled NP B2 [ap YOwa’musina] i [np1 bare’ebu-no] > me’'mbaal]]

! WRAP ! BIN ALIGN ALIGN ALIGN !
MIRROR | . ; ; ; L *MAP | *MP
o XP E MAP E XP, L E X, L E SMIP, L E
= (O (Om Om Im m NP, * b kk
= ((Om Om )m Om I ! NP, Ny’ * b
(Om v (Om Om v NP, Ny Lo
(Om Om Om m * NPy N *|
Tableau 12

Hence, AIGN SMIP, L is lower than AGN X', L as in Tableau 13.

Non-scrambled NP\E2 [ap YOwa’musina] i [np1 bare’ebu-no] > me’'mbaal]]

WRAP BIN ALIGN ALIGN ALIGN
MIRROR | j ; ; I *MAP L MIP
o XP MAP XP, L X, L SMIP, L
= (O (Om Om Im m NP, . * * ek
((Om OmIm Omm NP \PY *|
(Omm (Om Om NP Ny b
(Om Om Om v * 1 NP Ny A
Tableau 13

Returning to the representation in (71), let usteedollowing tableau.

149
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Relative clause construction consisting of thremated words:

[ne2 [cp [np2 N@'0-ga] [p [eC] [v yO'n-da]]] [z NO’Otq]]

WRAP BIN ALIGN ALIGN ALIGN !
MIRROR *M AP *MIP
: XP MAP XP, L X, L SMIP, L
(O Om)m Om e
(O (O Om m u | v o S
(O (Om Om N ot | e
(Om O (O weve L ove -
(Om Om Om | v o
Tableau 14

We can get the correct output according to thetcains hierarchy (we will discuss the status of CP
induced by relative clause structure later).
We turn to left-branching structure consistingtiofee accented words which does not

involve relative clause construction.

(74) left-branching structure consisting of threeemted words

MaP

MiP

MiP MiP MiP

[np3 [np2 [nprN@'0-NO] 2 @'ni-no]] [n3 no’oto]]
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The constraint hierarchy obtained so far propedgegates an optimal output as shown in Tableau

15.

Left-branching structure consisting of three aceéntords:

[np3 [np2 [Np1 N@'0-NO] |2 @'ni-n0]] [n3 NO'OtO]]

: BIN ALIGN ALIGN ALIGN
MIRROR WRAP XP *MAP *M P
: MAP XP, L X, L SMIP, L
=((Om Om ) Om § I =
(O (Om O Jm du | o | K e
(Om v (Om Omm NP; NP! * i :
(Om O (O LoNe | -
(Om Om Om | B | -
Tableau 15

Now, let us see uniformly left-branching relatieéause structure consisting of four

Prosodic Words which involves the antecedent irthiivd position.

(75) uniformly left-branching relative clause stiwre with the antecedent in the third position:

IP
|
MaP
/M\ip A
MiP MiP MiP MiP

[np3 [ne2 [cp [np1 @'Mano-ga] e [ec] [v a'isi-ta]]] [n2 Y0'0joi-no]] [ns namael]]
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As touched on above, an empirical question arisds aow we treat a CP boundary inside relative
clause construction. In this respect, Truckenbr@ft05) proposes the following constraint in

German prosody.

(76) ALIGN CP, R, IPR
The right edge of a CP must coincide with tightredge of an intonation phrase (Intonational

Phrase).

We have seen that the Principle of Rhythmic Altéoma basically applies to uniformly
left-branching structure made up of four accenteatde (or more). Alternatively, uniformly
left-branching structure made up of four accentedda can be subject to metrical restructuring,
resulting in symmetrically branching structure. ifigk these insights together, | propose the

following constraint here.

(77) ALIGN CP, R 6MIP)

The right edge of a CP must coincide with the rigifige of a superordinate Minor Phrase.

This constraint reflects difference in size betw&onological Phrase and Intonational Phrase in
general. Moreover, this constraint is also resgmador the visibility of empty elements in Japames
with a condition that its effect emerges in uniforieft-branching structure made up of four words
or more.

As noted above, speakers pronounced those sentembh&h involve uniformly
left-branching relative clause structure with théeaedent in the third position in such a way that

antecedent is subject to what we call AntecedensBavhose effect is generally greater than that of
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Rhythmic Boost. | propose here thatidn CP, R 6MIP) triggers Antecedent Boost. This is why |
show the Minor Phrase which is subject to Anteced@nost in bold-faced type. In addition, we
found in Chapter 3 that there is a very strongadation between the eurhythmic effect and the
position of the antecedent such that the eurhythefi@ct invariably acts on the antecedent which
stands in the third position in uniformly left-bidming structure. As for the eurhythmic effect, Ghin

(1993) proposes the following constraint in synpéronology interface.

(78) UNIFORMITY

A string is ideally parsed into same lengthgini

We can assume that the strong correlation betweeredrhythmic effect and the position of the
antecedent is a consequence of the conjunction.iaACP, R 6MIP) and WIFORMITY, in light of

Smolensky’s (1993) ‘Local Conjunction’ of constrais in (79).

(79) Local Conjunction of AGN CP, R 6MIP) and WIFORMITY (A CP,R (SMIP)& UNIF for short)
The right edge of a CP must coincide with tightredge of a sMiP with a string parsed into

units of the same length.

| propose here thatNUFORMITY refers to Minor Phrase level andG®,R (SMIP) & UNIF is also
responsible for the visibility of empty elementsJapanese asufeN CP, R 6MIP) is. Until some
evidence is found, let us assume that the threstreonts, AIGN CP, R §MIP), UINIFORMITY and A

CP,R (sMIP)& UNIF, are undominated as in the following constraietdmichy.
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(80) MIRROR, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, ALIGN CP, R 6MIP), UNIFORMITY,

A CP,R (sMIP)& UNIF, *"MAP >> ALIGN SMIP, L, *MIP

This constraint hierarchy properly generates am@btoutput as shown in the following tableau.

Uniformly left-branching relative clause structuvith the antecedent in the third position:

[nps [np2 [cp [np1 @’'mano-gal e [ec] [v a'isi-ta]]] [n2 yo'ojoi-no]] [ns namae]]

WRAP ALIGN X', ALIGN CP, R
MIRROR . BINMAP © ALIGN XP, L :
Loxp i L1 (i)
=F((Om Om dm (Om Om m Im i i i VP | .
(O On ) O O u : : Lo § *
(O On On On | o b v | "
: | ACPR (SMIP) & | :
' UNIFORMITY ! ' *M AP ALIGN SMIP, L ! *MIP
: UNIF

Tableau 16

Note that WIFORMITY is violated once for the second candidate fromttipebecause the Major
Phrase is not symmetrically branching due to tigaéri SMiP as the top candidate is.

Let us return to (71), repeated as (81).
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(81) relative clause construction consisting oe¢ghaccented words

MaP

MiP

MiP MiP MiP

Inp1 [cr [np2 N@'0-ga] /e [€C] [v YO'N-da]]] [n2 NO'Ota]]

The constraint hierarchy in (80) still properly gesies an optimal output as shown in Tableau 17.
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Relative clause construction consisting of thremated words:

[np2 [cp [N N@'0-03] [p [€G] [v YO'N-da]]] [n2 NO’Otq]]

WRAP ALIGN CP, R
MIRROR | . BINMAP | ALGN XP,L | ALGN X', L | |
LooXP ! ! L (sMiP)
(O O O W
O (O O i : L *
(O (O Omu CoNe L .
(O O (O CNRVP L P
(Om Om Om | o VP
: ACP,R (SMIP) & :
i UNIFORMITY | *M AP ALIGN SMIP, L | *MIP
' ' UNIF : :

*| *
* * *%
* * *%

Tableau 17

For comparison, let us see left-branching structoesisting of three accented words without

relative clause construction (74) repeated as (82).
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(82) left-branching structure consisting of threeemted words

MaP

MiP

MiP MiP MiP

[np3 [nP2 [NpLN@'0O-NO] |2 @'Ni-N0O]] [\z no’oto]]

Also here, the constraint hierarchy in (80) stitbperly generates an optimal output as shown in the

following tableau.
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Left-branching structure consisting of three aceéntords:

[np3 [np2 [np1 NA'0-NO] k2 @'Ni-no]] [y3 No’oto]]

WRAP ALIGN CP, R
MIRROR | i BINMAP | ALIGN XP,L . ALIGN X, L | '
OXP ; ; ; (sMIP)
F((On Om)m Om v :
(Om (O O I Im
NP,
(Om M (O Om Im : : *
v NP
(Om Om m (Om NP; *|
(On On On | L
! ACP,R (SMIP) & !
' UNIFORMITY ! ' *M AP ALIGN SMIP, L ! *M P
: : UNIF :
* * E *kk *!
*|
Tableau 18

Thus far, we have discussed Phonological Phrasitigout inter-speaker variation. In the

next subsection, we will deal with Phonological &ing with inter-speaker variations.

4.5.2. Phonological Phrasing with Inter-Speaker Vaations
4.5.2.1. Accented Sequences

In the previous sections, we have seen inter-geadriations in Phonological Phrasing
for some sentences. In what follows, we will coatinsly discuss how to derive inter-speaker
variations in Phonological Phrasing, which cannetdealt with by at least end-based approach,

based on constraint hierarchy obtained so far peaker to speaker.
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First, let us see uniformly left-branching relatisdause structure made up of four accented

words which involves the antecedent in the foudkition.

(83) uniformly left-branching relative clause stwe with the antecedent in the fourth position

YK:
IP
|
MaP
MiP MiP
MiP MiP MiP MiP

[np3 [cp [np2 [Np1 @'Mano-no] {2 o'nsi-ga]] e [ec] [v a'isi-ta]]] [ns yo'0joi]]

YK basically showed the eurhythmic pattern for tbasstruction. The constraint hierarchy in (80)
cannot generate an optimal output as shown in @abl® (we will explain why the last Minor

Phrase in the second candidate from the top isfackeld a short time later).
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Uniformly left-branching relative clause structuvih the antecedent in the fourth position for YK:

[ne3 [cp [np2 [N @' Mano-no] {2 o'nsi-ga]] fve [ec] [v @'isi-ta]]] [ns yo'0jo]]

WRAP ! ! ALIGN CP, R
MIRROR | . BINMAP | ALIGN XP,L | ALGNX,L
bOXP ; ; ; (sMIP)
(O O O O v :
S (((Om Om dm Om m Om VP : I
(O O O O § N g .
! ! ACP,R (GMIP) & ! !
i UNIFORMITY 1 *MAP ALIGN SMIP, L *MIP
! ! UNIF i
* : * * : ******!
* . *|

Tableau 19

We can say that for YK AGN CP, R 6MIP) is lower than NIFORMITY in constraint hierarchy as

shown in (84).

(84) constraint hierarchy for YK
MIRROR, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, UNIFORMITY, A CP,R (SMIP) &

UNIF, *MAP >> ALIGN CP, R 6MIP), ALIGN sSMIP, L, *MIP

Based on the constraint hierarchy in (84), an ogltioutput is properly generated as shown in the

following tableau.
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Uniformly left-branching relative clause structuvch the antecedent in the fourth position for YK:

[np3 [cp [np2 [np1 @’'mMano-no] {2 o’nsi-gal] e [eg] [v a'isi-ta]]] [n3 yo'ojoi]]

| Weap | ! ! !
MIRROR | i BINMAP i ALGN XP,L | ALGNX,L | UNIFORMITY
OXP | | |
= ((Om Om dm (Om Om m VP ! .
((Om Om I Om m O I VP *

(O O O On i N '
! ACP,R @MIP) & | ALIGN CP,R | !

: 1 *MAP i ALIGN SMIP, L ! *MIP
UNIF ! (SMIP) i

\ . .
T
I

* ' *|
, !
\
T
I

* ' *|
! !
I

Tableau 20

Next, we turn to the case for AM for this constioet Remember that AM consistently

showed the effect of Antecedent Boost for this toicsion.

(85) uniformly left-branching relative clause sture with the antecedent in the fourth position

AM:

MaP
MiP
MiP
/\
MiP MiP MiP MiP

[np3 [cp [np2 [np2 @’'Mano-no] {2 o'nsi-gal] fve [ec] [v &'isi-ta]]] [nz yo'ojoi]]
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Note that a Minor Phrasgo’ojo is bold-faced, for it to be subject to Anteced®dost. The
constraint hierarchy in (80) repeated as in (86htiauously generates an optimal output as shown

in Tableau 21.

(86) constraint hierarchy for AM
MIRROR, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, ALIGN CP, R 6MIP), UNIFORMITY,

ACP,R (sSMIP)& UNIF, *"MAP >> ALIGN SMIP, L, *MIP

Uniformly left-branching relative clause structuvih the antecedent in the fourth position for AM:

[nes3 [cp [np2 [N @'Mano-no] {2 o'nsi-ga]] e [ec] [v @'isi-ta]]] [ns yo'0jo]]

WRAP ALIGN CP, R
MIRROR | i BINMAP : ALGNXP,L i ALGNX,L |
LOXP : : : (sMiP)
((Om O (O O o § § Love g *
= (((Om Om dm Om m Om v i i i VP . :
(O O O Or o v .
| ACPR (SMIP) & | :
UNIFORMITY ! ! *M AP ALIGN SMIP, L ! *MIP
' UNIF '
* E * * E ******!
* : *!

Tableau 21

Note that in the winning candidate the last Minbrae is bold-faced. | assume here thatA CP,
R (sMIP) which triggers Antecedent Boost is undominated.
Here an empirical problem arises as to how exastlyshould represent the internal

structure of the higher sMiP in the winning cantikdd@wo possible representations come to mind as
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shown in (87).

(87) a. b.
P P
MaP MaP
MiP MiP
MiP
/N
MiP  MiP MiP MiP MiP  MiP MiP MiP

Of the two representations, (87a) captures thetfattthe degree of downstepping differs between
in left-branching structure and in right-branchisgucture. In this connection, Shinya (2005,
personal communication) argues that a Minor Phisagkeally made up of two Prosodic Words as in

the following form.

(88) A Minor Phrase must be binary at the Prosudicd level.

As Shinya (2005) claims, binarity constraint likestis well motivated in Japanese phonology. For
example, Ito (1990) argues that a word in Japamest minimally contain two moras in the form of
a word minimality constraint. Poser (1990) alsdnatathe role of foot binarity at the mora level in

Japanese phonology. Following them, | propose ¢imstcaint in (89) here.

(89) BINARY sMIP (BIN sMIP for short)

A superordinate Minor Phrase must be binath@iMinor Phrase level.
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| assume that this constraint is undominated anitlibfrom the discussion from now on.
Let us see the case for SK for this constructiSK. basically yielded a gradually

descending pitch pattern for this construction.

(90) uniformly left-branching relative clause stiwe with the antecedent in the fourth position

SK:

MaP
MiP

MiP

/\

MiP MiP MiP MiP

[np3 [cp [np2 [Np1 @'Mano-no] {2 o'nsi-ga]] [ve [€c] [v @'isi-ta]]] [ns yO'0jo]]

Note that the last Minor Phrase is not bold-facelich means that AGN CP, R E6MIP) is not
undominated. Moreover, NUFORMITY is not undominated either, for if this constrawas
undominated, the constraint hierarchy would pretliet symmetrically branching structure as with

the case for YK. Hence the constraint hierarchySiiris as follows:
(91) constraint hierarchy for SK
MIRROR, BIN sSMIP, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, A CP,R (SMIP)& UNIF,

*M AP >> INIFORMITY, ALIGN CP, R 6MIP), ALIGN sSMIP, L, *MIP

This hierarchy properly generates an optimal ougguighown in the following tableau.
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Uniformly left-branching relative clause structuvigh the antecedent in the fourth position for SK:

[np3 [cp [np2 [np1 @’'mMano-no] {2 o’nsi-gal] e [eg] [v a'isi-ta]]] [n3 yo'ojoi]]

WRAP : ! ' ACP,R (SMIP) &
MIRROR | i BIN MAP | ALIGN XP,L | ALIGN X, L
POXPo UNIF
((Om Om m (Om O Im Im VP *
= (((Om Om m Om dm O v VP *
(O O O On | o b v | ’
ALIGN CP, R ‘
*MAP UNIFORMITY 1 ALIGN SMIP, L *MIP
(sM1P) '
* : * : * : *‘*****!

'
'

b

'

'

'

I I I I
i

'

' *|

! :

Tableau 22

We turn to uniformly left-branching structure watlit relative clause construction. First, let

us see the case for YK. YK showed the eurhythmitepafor this construction as well.

(92) uniformly left-branching structure withoutagéive clause construction

YK:
IP
|
MaP
MiP MiP
MiP MiP MiP MiP

[npa [np3 [np2 [Np2 @’ Mano-no] {2 0'nsi-no]] [z yo'0jo-no]] [ns namae]]
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The constraint hierarchy (93) for YK properly geates an optimal output as shown in Tableau 23.

(93) constraint hierarchy for YK
MIRROR, BIN sSMIP, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X, L, UNIFORMITY, A CP,R

(SMIP)& UNIF, *MAP >> ALIGN CP, R §MIP), ALIGN SMIP, L, *MIP

Uniformly left-branching structure without relatieéause construction for YK:

[npa [np3 [np2 [Np1 @'Mano-no] {i; 0'nsi-no]] [ys yo'0jo-no]] [x4 Nnamael]]

! ! ! ALIGN XP, ! ! !
MIRROR i WRAPXP : BNMAP | 1 ALGN X, L 1 UNIFORMITY
I I I L I I
= ((Om Om m (O Om m v | . . ! .
(O O On Jn O D | | | | L
(O O O On | e | |
ACP,R (SMIP) & ALIGN CP, R ALIGN SMIP,
I *MaAP i L *MIP
UNIF (sM1P) L |
*|
*
Tableau 23

As mentioned in the previous section, as for AMydided showing prosodic representation for this
construction for inconsistency.
We turn to the case for SK for this constructioK. y#elded a gradually descending pitch

pattern also for this construction.
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(94) uniformly left-branching structure withoutaéive clause construction

SK:

MaP
MiP
MiP

/\

MiP MiP MiP MiP

[npa [np3 [np2 [Np1 @'MaNo-no] {2 0'nsi-no]] [ys y0'0jo-no]] [n4 namael]

The constraint hierarchy (91) for SK cannot propggnerate an optimal output as shown in Tableau

24.

Uniformly left-branching structure without relatigéause construction for SK:

[npa [Np3 [NP2 [Np2 @'Mano-no] 2 0'nsi-no]] [z YO'0jo-no]] [va namae]]

WRAP ACP,R (SMIP)
MIRROR | ' BINMAP | ALIGN XP,L | ALIGN X, L ! !
i XP & UNIF
S ((Om Om dm (Om Om m
S (((Om Om dm Omm O ; |
(O Om Om On | I
ALIGN CP, R '
*M AP UNIFORMITY 1 i ALIGN SMIP, L | *M P
' (sSMIP) i |

* . . * . e
1 1 -

I
* * . . . Fkkkkk

I

\

h

I

I

I I I I
I

I

I *|

I

Tableau 24
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We can say that IFORMITY is lower than AIGN SMIP, L in constraint hierarchy for SK as shown

in (95).

(95) constraint hierarchy for SK

MIRROR, BIN sSMIP, WRAP XP, BIN MAP, ALIGN XP, L, ALIGN X', L, A CP,R (SMIP)& UNIF,

*MAP >> ALIGN CP, R 6MIP), ALIGN sMIP, L, *MIP >> INIFORMITY

Based on this constraint hierarchy, an optimal atipproperly generated as shown in Tableau 25.

Uniformly left-branching structure without relatiedause construction for SK:

[npa [np3 [np2 [np2 @' Mano-no] {2 0’nsi-no]] [z yo'0jo-no]] [ns namae]]

! WRaP | BIN ! i ! ACPR (SMIP) &
MIRROR ' ALGNXP, L : ALGNX,L :
¢ XP ' MAP ! ! UNIF
((Om Om dm (Om Om dm I
= (((Om Om m Orm )m O m . .
(O O On On L
ALIGN CP,R :
*M AP ' ALIGN SMIP, L ! *MIP UNIFORMITY
(sM1P) |

'
* : * : Fkkkkk|

' '
* ! ! *kkkkk *
' '

*|

Tableau 25

4.5.2.2. Unaccented Sequences
From here we will discuss the cases for unacces¢ggiences, that is, Minor Phrasing.

First, Selkirk and Tateishi (1988) propose thedwihg three constraints (or conditions) on Minor
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Phrasing.

(96) ACCENT CONDITION ON MINOR PHRASING

A Minor Phrase may contain at most one accelftedodic Word.

(97) TERNARY BRANCHING CONDITION ON MINOR PHRASING (TERNARY for short)

A Minor Phrase may consist of at most threeséda Words.

(98) FERIPHERALITY CONSTRAINT ONMINOR PHRASING (PERIPHERALITY for short)
An unaccented Prosodic Word at the peripheiabr Phrase must be dominated by the same

Minor Phrase as an adjacent unaccented Prosodit. Wor

Since we discuss the case for unaccented sequ&@esNT is inevitably observed here. Hence we
consider it to be undominated and ignore it fromwnan. Likewise, for limitation of space in
tableaux, MRROR and ALIGN X', L are considered to be undominated and willobgtted from the
discussion.

Selkirk et al. (2004) claim that word length hasedfect on the number and distribution of
Major and Minor Phrases. Specifically, they propaseonstraint to the effect that 3-mora (or less)
unaccented Minor Phrase is not allowed, which mélaasa 3-mora (or less) unaccented Prosodic

Word is unlikely to stand on its own as a Minor &

(99) *(3w)MIP

3-mora (or less) unaccented Minor Phrasesatrallowed.
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In addition, as a member of the family of consii®i*STRUC, we need the following

constraint.

(100) *ProsoODICWORD (*PwD for short)

Avoid Prosodic Words.

Since the number of the violations of this constra the same in what follows, we assume that it i
undominated and ignore it from now #n.

Let us see uniformly left-branching structure wiitle antecedent in the third position. For
this construction, all the speakers have the saafieutl phrasing pattern, namely, the eurhythmic
pattern. For the accented counterpart, we haveressWACP,R (SMIP)& UNIF and ALIGN CP, R
(sMiIP). However, since the unaccented sequences iciglerdo not have the sMiP level, we need

to postulate the following constraints.

(101) ALIGN CP, R (MP)

The right edge of a CP must coincide withright edge of a Minor Phrase.

(102) Local Conjunction of AGN CP, R (MP) and WIFORMITY (A CP,R (MIP) & UNIF for short)
The right edge of a CP must coincide with tight edge of a Minor Phrase with a string

parsed into units of the same length.

Note that the constraint (102) is also respondini¢he visibility of empty elements to phonolodica

component in Japanese. Assuming that these twdraoris are undominated, let us proceed.

32 We can assume thatAM((Prosodic)Word) and EX((Prosodic)Wordjre undominated to prohibit deletion and insertibn

Words, respectively.
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The prosodic representation for uniformly left#iching structure with the antecedent in

the third position for all three speakers is abofes:

(203) uniformly left-branching structure with thetacedent in the third position
YK, AM, SK:

IP
|
MaP
MiP MiP
Pwd Pwd Pwd Pwd

kp3 [np2 [cp [np1 @ne-ga] {p [eG] [v Yon-da]]] [v2 0ii-no]] [na ame]]

Now constraint hierarchy (93) for YK is changedoir(t04) with an assumption thaERNARY,

PERIPHERALITY and *(1)MIP are also undominated at this stage.

(104) constraint hierarchy for YK
MIRROR, BIN sSMIP, ACCENT, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, UNIFORMITY,
ACP,R (sSMIP)& UNIF, ACP,R (MIP) & UNIF, *MAP, TERNARY, PERIPHERALITY, *(3u)MIP,

*PwD, ALIGN CP, R (MP) >> ALIGN CP, R 6MIP), ALIGN sSMIP, L, *MIP

Based on this constraint hierarchy, an optimal wigproperly generated as shown in the following

tableau (“P” stands for Prosodic Word).
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Uniformly left-branching structure with the anteeatlin the third position for YK:

[np3 [np2 [cp [np1 @ne-ga] e [ec] [v yon-da]]] [v2 0i-no]] [ns ame]]

WRAP BIN ALIGN UNIFO ACP,R(sMIP) iACP,R(MlP)i *MA

XP E MAP E XP, L E RMITY E & UNIF E & UNIF E P |
(O OpJn (Or O In s e -
(P (O o (€O J (O I o e | | o
(@ O n Opdn Opdo I Lo
(O I (O I (O I (O I Lo : . | Lo
(O O O Op I T

TERNA PERIPHERE *(3Bw) ALIGN CP, | ALIGN CP, ALIGN *MI

RY + ALTY : MIP : R(MP) R(EMIP) i sMIPL @ P

* H Y

'
*k ! *kkk
'

Tableau 26

We turn to the case for AM. Now, the constraimtraichy for AM is as follows:

(105) constraint hierarchy for AM

MIRROR, BIN sMIP, ACCENT, WRAP XP, BIN MAP, ALIGN XP, L, ALIGN X, L, ALIGN CP, R

(sM1P), ALIGN CP, R (MP), WNniIFORMITY, ACP,R (SMIP) & UNIF, ACP,R (MIP) & UNIF,

*M AP, TERNARY, PERIPHERALITY, *(3w)MIP, *PwD >> ALIGN SMIP, L, *MIP

Based on this constraint hierarchy, an optimal wuigpproperly generated as shown in Tableau 27.
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Uniformly left-branching structure with the anteeadin the third position for AM:

[ne3 [np2 [cp [np2 @ne-ga] {p [ec] [v yon-da]]] [v2 0i-no]] [ns ame]]

ALIGN | ' ACPR

WRAP BIN ALIGN ALIGN CP, i\ UNIFO |
; ; ; i CP,R ! L (sSMIP)&
XP | MAP ' XP,L ! R(@SMIP) ! 'ORMITY !
| | | i (MIP) UNIF
(O Op I (Op Op o | P S i i *
(O I (O I I (ORI (O I I § A
(@ OpIm O O I A g *
(3 m (O I (O I (O Im R g L
(O O O O o R B
i ACPR i : : :
' ' ' TERNA ! PERIPHER | *(3p) ALIGN !
(MIP) & *MAP *MIP
' ' ' RY o AUTY +  MIP SMIP, L
UNIF ' ' '
* : : *% E *!*** * I******
*| H H *% E *kkk
Tableau 27

Next, let us see the case for SK. Until now, thiestraint hierarchy for SK is as follows:

(106) constraint hierarchy for SK

MIRROR, BIN sSMIP, ACCENT, WRAP XP, BIN MAP, ALIGN XP, L, ALIGN X', L, A CP,R (sMIP)
& UNIF, ACP,R (MIP) & UNIF, *M AP, TERNARY, P&RIPHERALITY, *(3u)MIP, *PWD, ALIGN

CP, R (MP) >> ALIGN CP, R 6MIP), ALIGN SMIP, L, *MIP >> INIFORMITY

We can see that an optimal output is properly gagadrbased on this constraint hierarchy as shown
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in Tableau 28.

Uniformly left-branching structure with the anteeedlin the third position for SK:

[np3 [np2 [cp [np1 @ne-ga] e [ec] [v yon-da]]] [v2 0i-no]] [ns ame]]

| : ACPR ACPR
WRAP ©  BIN i ALIGN | : :
' ' (SMIP)& + (MIP)& ' *MAP : TERNARY !
XP i MAP | XP L | ' ' ' !
i i UNIF 1 UNIF
=((Op O Im (Op Op O .
(O )m (O I den (O D (e I Jon I * *
(O O I O I O I I * * * *| * *
(O Im (O Im (O Im (O I Ina * * * *|
(e Op Op O I I * * * *1 * *
! ! ALIGN ALIGN ALIGN
. PERIPHER | *(3p) ! ' ' UNIFORM
i + CRPR CP,R . sMIP, . *MIP
ALITY + MIP ' ' ITY
| (MIP) (sMIP) L '
*k| *kkk
Tableau 28

Now we turn to uniformly left-branching structureith the antecedent in the fourth
position. YK’s default phrasing is the one in whinb Initial Lowering is observed except for

sentence-initial position as shown in (107).
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(207) uniformly left-branching structure with thetacedent in the fourth position
YK:
IP

=

MiP
Pwd Pwd Pwd W

Ivps [cp [nP2 [np1 UE-NO] 2 ane-ga]] {p [ec] [v yon-da]]] s oii]]

Note that the constraint hierarchy in (104) for WiiKongly predicts an optimal output as shown in

the following tableau.



Uniformly left-branching structure with the anteeetlin the fourth position for YK:
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' ! ACP,R ACP,R
WRAP | BIN ALIGN 1 UNIFO | ' ' '
| 5 5 (SMIP)& | (MIP)& | *MAP !
XP MaAP ' XP,L ! RMITY ! ! ! !
i | UNIF UNIF
= (O (Opdm (O (e Jm dm * * * *
(O dm (O I Jm ((C)p I () I I I * * *
(e O Im O Im O I I * * * * * *1
(e O O I () I Im * * * * * *1
() Im (O Dm (O Im () I I * * * *
(OO () e Imm * * * * *
: : : : ALIGN
' TERNA ! PERIPHER | *(@3p) ! ALIGN CP, ALIGN
' ! ! ! CP,R | P *MIP
RY ALITY MIP R (MIP) i SMIP, L
(sMIP) ! l
ke . [k
**! : *kkk
*! *
Tableau 29

It seems that the candidate at the bottom, theabdpresentation, does not win, no matter how the

constraints given so far are ranked. As mentiomede, Selkirk et al. (2004) claim that word length

has an effect on the number and distribution ofdrland Minor Phrases. As they argue, it can be

assumed that a sort of ‘lookahead’ effect mightratgein such a way that the already-made Minor

Phrase incorporates the 2-mora Prosodic Word inded standing alone as a Minor Phrase. In fact,

she pronounced the sentence with a Minor Phrasedaoy inserted before the antecedent twice out

of eleven utterances. Taking into account the tlzat YK strictly observes NIFORMITY, it may be
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that she manages to observeiRORMITY in the middle of pronouncing the third Prosodicrdjo
resulting in the monophrasal pattern. We do natudis it any further here.
Let us see the case for AM for this constructiBhe basically inserted a Minor Phrase

boundary before the antecedent as shown in (108).

(108) uniformly left-branching structure with thetacedent in the fourth position

AM:

MaP

/\

MiP MiP

Pwd Pwd Pwd Pwd
hes [cp [np2 [np1 UE-NO] 2 ane-ga]] {r [ec] [v yon-da]]] [z oii]]

The constraint hierarchy in (105) for AM wronglyegicts an optimal output as shown in Tableau

30.
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Uniformly left-branching structure with the anteeetlin the fourth position for AM:

[np3 [cp [np2 [np1 UE-NO] k2 ane-ga]] { [ec] [v yon-da]]] [vs Oii]]

' ' ' ALIGN ALIGN ACPR
WRAP | BIN | ALIGN | i . UNIFO | i
5 5 i CPR | CPR | P (SMIP) & i
XP ' MAP ! XP,L ! ! ' RMITY !
| | i (sMIP) (MIP) UNIF
(O Op I (Op Op I i N .
(ORI (O Jo s (O o (O I J T | L
(((Op O Im O Im O I A Lo e
(O O Op I (O I I § o Lo
(O ) €O In (O (Op R | L
(Or Or Op O o O A o
| ACPR | . : :
' TERNA ! PERIPHER | *(3p) ALIGN
P (MIP)& 1 *MAP | | | \ *MIP
: : i RY 1+ ALITY 1+ MIP SMIP, L
UNIF i : '
* | . Hk E *|Rkk
* *! *
* * *! *
* E E **! E *kkk

Tableau 30

For the fourth candidate from the top to winRX# XP, BN MAP, ALIGN XP, L, ALIGN CP,R (MIP)
and *MAP are to be undominated on top ofRIFIOR, BIN SMIP, ACCENT, ALIGN X', L and *PwD,
which is still compatible with the results so far AM. The constraint hierarchy in (105) is changed

into (109).
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(109) constraint hierarchy for AM
MIRROR, BIN sSMIP, ACCENT, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, ALIGN CP, R
(MIP), *MAP, *PwWD >> ALIGN CP, R 6MIP), INIFORMITY, ACP,R (SMIP)& UNIF, ACP,R

(MIP) & UNIF, TERNARY, PERIPHERALITY, *(3uw)MIP >> ALIGN sMIP, L, *MIP

We can see that an optimal output is properly gagadrbased on this constraint hierarchy as shown

in Tableau 31.
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Uniformly left-branching structure with the anteeetlin the fourth position for AM:

[np3 [cp [np2 [np1 UE-NO] k2 ane-ga]] { [ec] [v yon-da]]] [vs Oii]]

; ; ' ALIGN ! ALIGN ! ;
WRAP . BIN | ALIGN | ' I CTT) I
; ; i CP,R | *MAP CP,R | i
XP . MaP | XPL : v MIP
L mey ewe) |
(Or O ) (Op Op I i Lo L e ﬁ
(O )m (O ) (O e (O I e i Lo o e
(O Ordn Ordn O Jn EEEEEEE
(e Op O I (O § Lo Lo S
(O Do O )n (O (O o L
(Or Or Op O o N R
: | ACPR | ACPR | | PERIPH | ALGN |
© UNIFO ' ' TERNA '
(leP)&E (MIP) & I ERALIT SMIP, *MIP
+ RMITY ' ' RY |
; ' UNF ¢ UNF by L

Tableau 31

As mentioned above, SK showed no less than sixsplggatterns and does not seem to
have default phrasing for this construction. Heweado not discuss it any further here.

Now let us see left-branching structure made uphofe Prosodic Words with relative
clause construction. YK consistently showed the opbmasal pattern for this construction as in

(110).
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(110) left-branching structure made up of threesBdic Words with relative clause construction

YK:

MaP

MiP

Pwd Pwd Pwd

kp2 [cr [np1 0I-ga] e [€C] [v moN-da]]] k> momaq]]

The constraint hierarchy in (104) for YK wronglyeplicts an optimal output as shown in the

following tableau.
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Left-branching structure made up of three ProsWébeds with relative clause construction for YK:

Tableau 32

(111) constraint hierarchy for YK

' ACPR ACPR
WRAP |  BIN ALIGN | UNIFORM | ' ' '
' i | L (SMIP)& | (MIP)& | *MAP !
XP MaP  XP,L | 7Y ' ' ' !
| UNIF UNIF
(O Or Op I - .o * s
(ORI (O I Im (O I I s £
= (O O Im (O Im I * * * *
(e O Im (O Im I * * * * *|
((C)p Im (O Jm (O Im I * * * *
' ' ' ALIGN ALIGN
' TERNA | PERIPHER ! *(3p) ! ALIGN
; ' i CP, R CPR . *MIP
RY ALITY MIP ¢ SMIP, L
(MIP) (sMIP) ! '

(111), which is still compatible with the resultsfar for YK.

For the top candidate, the actual representatomjin, ALIGN CP,R (MIP) & UNIF, ALIGN CP, R

(sSMIP),ALIGN CP, R (MP) and AIGN sSMIP, L are to be the lowest in the constraint hidnams in

MIRROR, BIN SMIP, ACCENT, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, UNIFORMITY,

A CP,R (sMIP) & UNIF, *MAP, TERNARY, PERIPHERALITY, *(3w)MIP, *PWD >> *MIP >> A

CP,R (MIP) & UNIF, ALIGN CP, R éMIP), ALIGN CP, R (MP), ALIGN sSMIP, L
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Based on this constraint hierarchy, an optimal alitp properly generated as shown in the following

tableau.

Left-branching structure made up of three Pros@dicds with relative clause construction for YK:

[np2 [cp [np1 0i-g8] [ve [€G] [v mon-da]] k2 moma]]]

1 1 1 ACPR
WRAP | BIN | ALGN | UNIFO . : : :
: ' (SMIP)& : *MAP ! TERNARY |
XP v MAP , XP,L | RMITY ; i , |
: : : UNIF
= (O Op O I o e R
(R (e (O J § b | Lo
((Or Qe Op I b e .
((Op Op I (O I § R R R
(O Im (O I (O I Lo Lo

; ; ALGN | ALIGN | ALGN ! ACPR
i PERIPHER | *(3p) : : :
: | *MIP CPR | CPR | SMIP, i (MIP)&
ALITY ' MIP ' ' '
, (sMiP) + (MIP) | L , UNIF
* * E * E : *
*%k : *!**
**!
*| . *
*!* E *k%

Tableau 33

We turn to the case for AM. AM basically inser@dinor Phrase boundary before the

antecedent as the representation in (112) shows.
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(112) left-branching structure made up of threesBdic Words with relative clause construction
AM:

P
|
MaP
MiP MiP
Pwd Pwd Pwd

L2 [cp [np1 0i-ga] [vp [€G] [V moON-dal]] k> moma]]

The constraint hierarchy in (109) for AM wronglyeglicts an optimal output as shown in the

following tableau.
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Left-branching structure made up of three Prostébeds with relative clause construction for AM:

[np2 [cp [np1 0i-g@] [ve [€G] [v mon-da]]] k2 momq]]

: ! ' ALIGN ! ALIGN
i BIN 1 ALGN | ' L *(B)

WRAPXP 5 i CP,R | *MAP CP,R |
" MAP ' XP, L ! ! ! MIP !
i i (MIP) (SMIP)
(% Or O EBEREEREE 43
= (O I (O Im I (O I I i Lo A Lo
(Op O I Op I Lol Lo —
(O O o (Op Jo | L o o
(O hn Ol EEIEEEEEEN @z
ACPR ACP,R ALIGN
UNIFOI . . PERIPHER
P (SMIP)& & (MIP) &  TERNARY SMIP, *MIP
RMITY ! ALITY
UNIF | UNIF L

*% * Khkkhkk
'

Tableau 34

For the fourth candidate from the top to WilERPPHERALITY stands alone in the second highest
position in constraint hierarchy for AM, which isliscompatible with the results so far for her.€Th

hierarchy (109) is changed into (113).

(113) constraint hierarchy for AM
MIRROR, BIN sSMIP, ACCENT, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, ALIGN CP, R
(MIP), *MAP, *PwD >> RERIPHERALITY >> ALIGN CP, R 6MIP), UNIFORMITY, A CP,R

(SMIP) & UNIF, ACP,R (MIP) & UNIF, TERNARY, *(3u)MIP >> ALIGN sSMIP, L, *MIP
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We can see that an optimal output is properly gagadrbased on this constraint hierarchy as shown

in the following tableau.

Left-branching structure made up of three Pros@dicds with relative clause construction for AM:

[np2 [cp [np1 0i-ga] e [€G] [v mon-da]]] k. moma]]

: : : : ALIGN
WRAP | : i ALIGN CP, PERIPHER
' BINMAP : ALIGN XP, L L *MAP CP,R
XP ' '  RMIP) ALITY '
! ! ! ! (SMIP)
(O Or Op T
(ORI (O Y I (O Yo I i § * § L
(O Op Jm e I Lo Lo
= (O Op I (O I | L Lo
(O I (O I (O I oo § L

; , ! ACPR | ACPR
LB ' | ' ALIGN |
| i UNIFORMITY © (SMIP)& i (MIP)& . TERNARY 1 *MIP
MIP ' ' ' SMIP, L
UNIF | UNIF !

Tableau 35

Let us see the case for SK. He basically insestédinor Phrase boundary before the

antecedent as with AM, as shown in (114).
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(114) left-branching structure made up of threesBdic Words with relative clause construction
SK:

P
|
MaP
MiP MiP
Pwd Pwd Pwd

L2 [cp [np1 0i-ga] [vp [€G] [V moON-dal]] k> moma]]

The constraint hierarchy in (106) for SK wronglggicts an optimal output as shown in Tableau 36.
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Left-branching structure made up of three ProsWdébeds with relative clause construction for SK:

[np2 [cp [np1 0i-g@] [ve [€G] [v mon-da]]] k2 momq]]

; ; ACPR ACPR
WRAP | i ALIGN | | | |
! BIN MAP P (SMIP)& i (MIP)& i *MAP i TERNARY |
XP . XPL : ' '
| UNIF UNIF
= (O O OeJou L R T
(O Im (O I (O I | A § Lo
(Or Opn Op o L e e e
(O O I (Op I I | R e e
() (O In (O I o e e

ALIGN | ALIGN ! ;
! bo*Br) ' ALIGN ! UNIFO
i PERIPHERALITY . . CP,R CP,R . . *MIP
; POMIP ©OSMIP L RMITY
(MIP) (sMIP) '

I
% | *k |k
* *|

*|* ! *kk

Tableau 36

For the fourth candidate from the top to winr¥# XP, BN MAP, ALIGN XP, L, *MAP and AIGN
CP, R (MP) are to be undominated on top olRMOR, BIN SMIP, ACCENT, ALIGN X', L and *PwD,

which is still compatible with the results so far SK. The constraint hierarchy (106) is changed

into (115).
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(115) constraint hierarchy for SK
MIRROR, BIN sMIP, ACCENT, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, *M AP, ALIGN
CP, R (MP), *PWD >> A CP,R (SMIP) & UNIF, A CP,R (MIP) & UNIF, TERNARY,

PERIPHERALITY, *(3u)MIP >> ALIGN CP, R §MIP), ALIGN sMIP, L, *MIP >> INIFORMITY

Based on this constraint hierarchy, an optimal wtigproperly generated as shown in the following

tableau.

Left-branching structure made up of three ProsWdbeds with relative clause construction for SK:

[np2 [cp [np1 0i-g@] [ve [€G] [v mon-da]]] k2 momq]]

ALGN | ACPR | ACPR |

WRAP XP BIN MAP Auen L MAP CP,R | (MIP)& (SMlP)&i

| i (MIP) UNIF UNIF

(O Op Op s
(O (O I (O I | o | |
(O O O Do T “
= (O O (O Jo | o R
(O In (O (Opdo R T

. | PERIPHER |
i TERNARY : L *(3p) MIP
! ALITY

UNIFORM

ITY

Tableau 37
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Lastly, let us see left-branching structure madefupree Prosodic Words without relative
clause construction. YK consistently showed the ophinasal pattern for this construction too as in

(116).

(116) left-branching structure made up of threesBdic Words without relative clause construction

YK:

MaP

MiP

Pwd Pwd Pwd

lip3 [np2 [np1 0I-N0] [n2 YOMe-no]] ks momo]]

The constraint hierarchy in (111) for YK properlgrgerates an optimal output as shown in the

following tableau.
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Left-branching structure made up of three Prosddirds without relative clause construction for

YK:

[np3 [np2 [Np1 0i-NO] [v2 YOMe-no]] ks momo]]

i i i ACPR
i+ BIN © ALIGN . : : : :
WRAPXP © UNIFORMITY | (SMIP)& i *MAP : TERNARY
! MAP | XP, L ! ! ! ! !
' ; UNF
= (OpOr QDo RS i L
(O Im (O I I (e Jen I )
(O Op I O I o | | Lo
(O Op I (O I § § L Lo
(O (O I (O I Lo g § L
! ! ALIGN ALIGN ACPR
' PERIPHERA | *(3p) ! ' ALIGN !
' : *MIP CP,R | CPR ! i (MIP) &
uty 1 MIP LOSMIP L
' (sMIP)  (MIP) | i UNF
*k| *kk
**!
*| . *
*!* : KKk

Tableau 38

We turn to the case for AM. AM basically inser@dMinor Phrase boundary before the

third Prosodic Word also here as the representati¢tl?7) shows.
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(117) left-branching structure made up of threesBdic Words without relative clause construction
AM:

P
|
MaP
MiP MiP
Pwd Pwd Pwd

iips [np2 [np1 0i-NO] [v2 YOme-no]] ks momo]]

Based on the constraint hierarchy in (113) for Avl,optimal output is properly generated as shown

in the following tableau.
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Left-branching structure made up of three Prosddirds without relative clause construction for

AM:

[np3 [np2 [Np1 0i-NO] [v2 YOMe-no]] ks momo]]

ALIGN ALIGN

: i ALIGN : PERIPHER
WRAPXP : BIN MAP ! i CP,R : *MAP CP,R

| o XP, L | ALITY 1

MiP) (SMIP)
(O Qe Opdn o | -
(O )m (O D (e I § | | o
(O Opdn Op o I P | o
= (Op Op I (Op I § § § Lo
(O I (O I (Op I L ! L

; ; 1 ACPR : ACPR

' *(3w) | UNIFORM | ! ! ALIGN |

: : i (SMIP)& « (MIP)& | TERNARY i *MIP

MIP Ty i i SMIP, L
! UNIF ! UNIF !

Tableau 39

We turn to the case for SK. He basically inseaédinor Phrase boundary before the third

Prosodic Word as with AM, as shown in (118).
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(118) left-branching structure made up of threesBdic Words without relative clause construction
SK:

P
|
MaP
MiP MiP
Pwd Pwd Pwd

iips [np2 [np1 0i-NO] [v2 YOme-no]] ks momo]]

We can see that an optimal output is properly gegadrbased on the constraint hierarchy in (115)

for SK as shown in the following tableau.
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Left-branching structure made up of three Prosddirds without relative clause construction for
SK:

[np3 [np2 [Np1 0i-NO] [v2 YOMe-no]] ks momo]]

! ! ' ' ACPR ACPR
WRAP | i ALIGN i ALIGN CP, i
' BIN MAP 1 *MAP (MIP)& : (sMIP)&
XP ' ¢ XP, L ¢ R(MIP) '
i : i i UNIF UNIF
(O Op Op I oo Lo
(ORI (O I (O I | | A
(Or Op I Op I A Lo
= (p O I (Op I § § Lo
(O I (O I (Op I L o

! ALIGN |

ALIGN
UNIFORM

i TERNARY | PERIPHERALITY : *(3p) MIP CP,R i sMIP, | *MIP

! ITY
(sSMIP) | L

Tableau 40

The final constraint hierarchy for each speakesisollows®

(119) constraint hierarchy for YK (final version)
MIRROR, BIN SMIP, ACCENT, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, UNIFORMITY,
A CP,R (SMIP) & UNIF, *MAP, TERNARY, PERIPHERALITY, *(3w)MIP, *PWD >> *MIP >> A

CP,R (MIP) & UNIF, ALIGN CP, R 6MIP), ALIGN CP, R (MP), ALIGN SMIP, L

33 ) L . . . . .
Interestingly, these constraint hierarchies prigpgenerate optimal outputs even if the subjects ot omitted from the

discussion. That is to say, it follows that a saobjeormally stands on its own as a Major Phrasedeclarative sentence.
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(120) constraint hierarchy for AM (final version)
MIRROR, BIN sSMIP, ACCENT, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X', L, ALIGN CP, R
(MIP), *MAP, *PWD >> PERIPHERALITY >> ALIGN CP, R 6MIP), WINIFORMITY, A CP,R

(SMIP)& UNIF, ACP,R (MIP) & UNIF, TERNARY, *(3uw)MIP >> ALIGN SMIP, L, *MIP

(121) constraint hierarchy for SK (final version)
MIRROR, BIN sMIP, ACCENT, WRAP XP, BN MAP, ALIGN XP, L, ALIGN X, L, *M AP, ALIGN
CP, R (MP), *PWD >> A CP,R (sSMIP) & UNIF, A CP,R (MIP) & UNIF, TERNARY,

PERIPHERALITY, *(3uw)MIP >> ALIGN CP, R EMIP), ALIGN sMIP, L, *MIP >> INIFORMITY

In Chapter 1, | mentioned that two main derivatla@proaches to Phonological Phrasing,
that is, end-based approach and relation-basedagpr each have disadvantages. Here we can
compensate for those disadvantages through cartsimgeraction. Moreover, we have seen that OT
approach can deal with inter-speaker variations, Ibf course, desirable that constraints be mnke
in light of factorial typology. For limited dataptvever, such an approach could not be taken Here. |
may be that the combination of accented words aadaented words makes it possible to take such
an approach to Phonological Phrasing. | leaveisbige for future research.

Note here that MROR is responsible for the visibility of syntactic nexent or empty
traces to phonological component in Japanese afianed above. A plausible explanation is that
MIRRORIs not undominated, which causes the equivaleisooimbling Boost not to apply in other
languages. Also remember thatidN CP, R 6MIP) triggers Antecedent Boost and thata\ CP,R
(SMIP) & UNIFORMITY, and ALIGN CP, R (MP) & UNIFORMITY are alsaesponsible for the visibility
of empty elements in (superordinate) Minor Phrasinghonological component in Japanese. It may

be that AiIGN CP, R éMIP), ALIGN CP,R (SMIP) & UNIFORMITY and ALIGN CP, R (MP) &
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UNIFORMITY are so low ranked that the effects of the equitatd Antecedent Boost and the
equivalents of uniform superordinate Minor Phrasamgl uniform Minor Phrasing do not occur,
respectively, in other languages.

Through the discussion so far, we have been ablaldrive the actual prosodic
representations from the interaction of constraimibich leads to producing the surface pitch
contours. In the last chapter, we will discuss wesvshould deal with the problem with visibility of

empty elements in detail as a concluding remark.
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Chapter 5: The Theoretical Implications and Concludng Remarks

Until now, we have seen that scrambling, a kindhoizement operation, must be visible to
phonological component in Japanese under the moveamalysis of scrambling. In addition, we
observed that internal structure of relative clazmastruction also must be visible to phonologyaon
given condition. In this chapter, we will first disss whether or not non-movement analysis of
scrambling, namely, base-generation approach, eatalken in order to evade the problem with
visibility of movement operation or empty elemetdsphonological component. The reason is that
since the advent of Generative Grammar, it has Ibesically regarded as a matter of course that
phonological component cannot refer to core syittagperation, movement, for autonomy of
components in that model except for specific phesrarsuch agannacontraction. Among those
are Selkirk (1984), Nespor and Scorretti (1984)spde and Vogel (1986), Hayes (1990), Nespor
(1990) and Truckenbrodt (1999).

In the first section, we will discuss the two regamstative base-generation approaches to
scrambling, Tonoike (1997) and Neeleman and Reini@98) and point out problems with their

analyses.

5.1. Base-Generation Approaches to Scrambling
5.1.1. Tonoike (1997)

Tonoike (1997) argues that there are three prablewith movement approach to
scrambling, in favor of base-generation approatie first is “why languages like Japanese, Korean,
and Hindi exhibit Scrambling while other languadjks English do not”, which he calls ‘typology
problem’. As for typology problem, Neeleman and rikeairt (1998) give a straightforward

explanation that there is a strong correlation betwword order and availability of scrambling such
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that SOV languages generally allow scrambling, wasrSVO languages do not. Tonoike (1997)
assumes that the ‘scrambled’ constituent is basergéed as an adjunct in an IP (or a VP) adjoined
position and it binds a zero pronoynd’ in the ‘original’ position in conjunction with aiability of

pro in languages in such a way that those languagahvaiow pro in all argument positions like
Japanese, Korean and Hindi have an option of baisergted adjunct, whereas those which do not
generally allowpro such as English do not have such an option, wkichucial for his theory. Then,
how about, for example, German and Dutch? Althabgise languages allogvo in more restricted
contexts than in Japanese, they do have scramiilisgems that Tonoike’s (199f)o approach has
obvious drawbacks already at this point.

The second point which Tonoike (1997) makes isdtMmotivates the movement of a
scrambled phrase”, which he calls ‘motivation pesbl. He argues that in Chomsky’s (1992)
Minimalist framework, all movements are morpholadiig driven such that an element can move
only to have its morphological shape checked bystihg element. The examples are as follows

(Tonoike (1997: 125)):

(1) a. [John-ga Mary-o  nagut-ta]
John-Nom Mary-Acc hit-past

‘John hit Mary.’

b. Mary-g [John-ga&; nagut-ta]]

Mary-Acc John-Nom hit-Past

According to Tonoike (1997), it does not seem thla¢ accusative NFMary(-0) has any

morphologically identifiable shape that has to beaked by a higher element.
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Later, however, Chomsky (2000) slightly modifies idea and proposes that what causes
movement is uniform throughout the grammar, thaERP (Extended Projection Principle)-driven.
In line with Chomsky (2000), Miyagawa (2005) claithat T in Japanese is associated with the EPP.

The structures in (1) are changed into (2) accgrtbrMiyagawa’s (2005) analysis.

(2) a. [pJohn-ga[,pti Mary-o nagut-ta]]

b. [pMary-o [,pJohn-gd; nagut-ta]]

He argues that EPP requirement is satisfied by mgothie subject as in (2a), or the object as in (2b)
and concludes that this type of movement is matiyaty the EPP, so that the movement is not
optional. | also point out that in the scrambledteace (2b), the subject NIBhn(-ga)is subject to
what | call ‘Scrambling Boost’, which causes (2b)e somewhat less easily interpreted in a neutral
context than (2a) is, or the subjdchn-gato be focused in (2b).

The third point which Tonoike (1997) makes is tiiacrambling causes the effect that can
be undone at LF (‘radical reconstruction’ in Sa&t(f989) terminology), the principle of economy of
derivation rules out all derivations where scramiplis undone at LF, which he calls ‘economy
problem’. Saito’s (1989) original argument is teatambling is not only purely optional, but it must
obligatorily reconstruct at LF, which regards sdoiing as a semantically vacuous operation. As an

example of radical reconstruction, Saito (1989sgithe following pair of sentences.

(3)a. John-ga wh.sianp Taroo-ga nani-o  kat-ta  ka] siritagatteiru.
John-Nom Taro-Nom what-Acc buy-Pa§  want-to-know

‘John wants to know what Taro bought.’
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b. ?Nani-p John-ga \fn.sianp Taroo-ga t; kat-ta ka] siritagatteiru.

what-Acc  John-Nom Taro-Nam buy-Past Q  want-to-know

In the scrambled sentence (3b), the wh-phresd ‘what’ is scrambled to the head of the matrix
clause. Note that this sentence is still a declerasentence, not a direct question. Hence the
wh-phrase has to be interpreted inside the subateiciause in spite of its surface position outside
the subordinate clause as in (3a). Therefore, ti@hvase in (3b) undergoes radical reconstruction
according to Saito (1989). Contrary to his claimya@awa (2006) argues that the meaning of the
sentences in (3) is not totally the same in lindhwesetsky's (1987) notion of ‘D(iscourse)-linking
to the effect that in certain wh-constructions thdinked ‘which N’ elements tend to behave
differently from bare wh-items in such a way thiagyt presuppose a prominent set of objects or
people in the discourse context from which the éeigrasked to select. Miyagawa (2006) points out
that the wh-phrasaani in (3b) is D-linked but that in (3a) is not, whiomakes the two sentences
different in meaning, and concludes that radicabnstruction does not occur in (3b) with a general
suggestion that optional movement such as scragbtst be motivated in terms of effect on the
output. This argument rejects ‘economy problem’.

Throughout the discussion so far, it is clear thahoike’s (1997) base-generation
approach to scrambling is inadequate. Then wetuiiti to the other approach by Neeleman and

Reinhart (1998).

5.1.2. Neeleman and Reinhart (1998)
Unlike Tonoike (1997), who assumes base-generafmproach to scrambling with the
device ofpro, Neeleman and Reinhart (1998) claim that acrasgulages that have scrambling, both

the normal word order and the scrambled word oadlerbase-generated by the basic flexibility of
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the computational system, that is, flexible mergeration. They argue that word order variation
across languages is mainly based on case checkitigh can take place either in prosodic or in
syntactic domains, and that in SVO languages, wtiachot allow scrambled word order, less costly
prosodic checking can and must take place if theoblollows the verb, whereas in SOV languages,
which allow scrambled word order, prosodic checkmgnmpossible, and the system must resort to
the more costly syntactic checking, with the asdionpthat taking into consideration that the
derivation tries to reach the articulatory systens@on as possible, prosodic checking is preféaed
syntactic checking. In their theory, prosodic chiegkmeans that a verb may enter into a checking
relation with a constituent, if and only if the kgrecedes the constituent and they are contamed i
the same Phonological Phrase, which is derivedeisrence to the right end of XP in line with
Selkirk’s (1986) original end-based theory. On dileer hand, syntactic checking means that a verb
may enter into a checking relation with a constitu# and only if the verb follows the constituent
and they mutually m-command each otfeEor example, in English case checking always takes
place in prosodic domains as in (4) (their (29)heve curly brackets indicate Phonological Phrase

boundaries.

(4) a. [[Afriend of [Mary’s]] [gave [a book][toSue]]]]

b. {Afriend of Mary’s} {gave a book} {to Sue}

In (4b), the object is in the same PhonologicalaBéras the verb. Since the verb can check its
features in this domain, the object’s featuresadse checked (although they say nothing about the
cases for the subject and the complement of thpopitton). Then, as an example of an SOV

language, consider the Dutch case they argue (B@)).

3 Note that they do not assume mutual c-commantiarlaut mutual m-command relation in order to lol@a syntactic checking

domains.
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(5) a. [Dat [Jan] [[ het boek] las]]
b. {Dat Jan}{het boek} {las}

‘that John the book read (that John reacbbok)’

Their argument is that since the verb is contaiselély in a Phonological Phrase, their features
cannot be checked in the prosodic domain, and h#meceystem must resort to the more costly
syntactic domain. Here | point out that they agity assume that in Dutch, Phonological Phrase is
derived by reference to thght edge of XP. As far as | know, there has been porteéhat the right
edge of XP corresponds to the right edge of Phgidb Phrase in Dutch. According to Tokizaki
(1999), there seems to be a correlation betweesythiactic head parameter and the phonological
edge parameter in such a way that head-initialdaggs such as Chimwi:ni have right edge as the
parameter value, while head-final languages sudlapanese have left as the value. Tokizaki (1999)

gives the following lists of languages.

(6) Right edges of lexically headed XPs (headahlinguages):
Chimwi:ni (Kisseberth and Abasheikh (1974), 8&lk1986))
Kimatuumbi (Odden (1987))

Xiamen (Chen (1987))
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(7) Left edges of lexically headed XPs (head-flaaguages):
Ewe (Clements (1978))
Japanese (Selkirk and Tateishi (1991))
Korean (Cho (1990))
Northern Kyungsang Korean (Kenstowicz and Sohng)99

Shanghai Chinese (Selkirk and Shen (1990))

Therefore, if Dutch, an SOV language, has left edgethe parameter value, the Phonological

Phrasing in (5b) is changed into (8).

(8) {Dat} {Jan} {het boek las}

In (8), the object is in the same Phonological Béras the verb, and hence prosodic checking turns
out to be possible at least for the sentence.i$Hie first problem with their analysis.

The second problem arises when the verb is focusEdglish sentence (4). According to
Selkirk (2000), the right edge of a focused coustit must correspond to the right edge of a
Phonological Phrase in the form of an undominateastraint. If the verb is focused in (4), the

Phonological Phrasing is changed into (9).

(9) {A friend of Mary's} {gave {a book} {to Sue}

In (9), the verb and the object are separated Bjaanological Phrase boundary, which means that
their features cannot be checked in the prosodimaile A particular operation seems to be

necessary in such a case.
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The third problem is that they restrict the argntabout base-generation of scrambling to
Germanic SOV languages, particularly to Dutch, degpeir first claim that across languages that
have scrambling, both the normal word order andsitrambled word order are base-generated.
They argue, for example, that the base-generati@mlysis explains why scrambling is strictly

clause-bound as indicated in (10) (their (17)).

(10) * dat Kees [dat artikgltlacht {; dat hijt; gelezen had]

‘that Kees that article thought that he read fthat Kees thought that he had read that grticle

However, the corresponding Japanese sentencdyigfammatical as in (11).

(11) Kees-ga  [sono-kiji-p] [kare-ga; yonda kotogaaru] to omotta koto
Kees-Nom that article-Ache-Nomt; read had that thought that

‘that Kees thought that he had read that article’

In addition, they argue that, based on the basergtian analysis, when two DPs (or NPs) are
scrambled, their respective order is always presem Dutch, whether the verb combines with an

adverb first or not as in (12) (their (19)).

(12) a. Dat ik gisteren Marie de foto toonde
‘that | yesterday Mary the picture showethat | showed Mary the picture yesterday)’
b. Dat ik Marie de foto gisteren toonde

c. *Dat ik de foto Marie gisteren toonde
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The corresponding Japanese sentence is, howeNggfammatical also here as in (13c).

(13) a. watasi-ga kinoo Mary-ni  sono-syasin-o mise-ta koto
I-Nom  yesterday Mary-Dat the picture-Acshow-Past that
b. watasi-ga Mary-ni sono-syasin-o kinoo nis&oto
c. watasi-ga sono-syasin-o Mary-ni kinoo nisé&oto

‘that | showed Mary the picture yesterday’

The fourth problem with their base-generation gsial which seems crucial, is that they
assume that double object constructions in Englésh only be licensed in prosodic domain if VP
shell is formed. Their argument is that for bota Ttheme argument (i.e. direct object) and the Goal
argument (i.e. indirect object) to be checked iospdic domain, the verb merges with the Theme

argument first, and then it moves to the left & @oal argument as in (14) (their (43)).

(14) a. {p DPs[V DP¢]]

b. [pV [ve DPs [ty DPY]]]

c. {VDPRs}{tyDPr}

According to their analysis, the verb is in the sgmnosodic domain as the Goal argument, and its
trace is in the same prosodic domain as the Theguereent, which makes it possible that the Theme
argument can check its case against the verb's &iad the Goal argument can check its case against
the verb itself. As they admit, the claim that fiigeme argument can check its case against the
verb’s trace presupposes that traces are visibRFaf hey attribute the claim to a specific kind of

phenomenonyannacontraction, which may be sensitive to the presesfdntervening traces as in
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(15).

(15) a. Who do you wattto kiss her?

b. *Who do you wanna kiss her?

As for wannacontraction, Goodall (1991, 2006) proposes an yaimlthat need not refer to
intervening traces. Here the crucial point is thaices are visible at PF in one specific corcdtam,
namely, double object construction, all traces efhind by movement operation must be visible at
PF, which seems to weaken their base-generatidgsesmaf scrambling, since the analysis does not
ascribe scrambling to movement, which does leaees”

Throughout the discussion so far, it is likely ttiideeleman and Reinhart's (1998)
base-generation analysis of scrambling lacks ctamgig, and hence we cannot adopt their analysis
here. Before proceeding, let us discuss what laggaaquisition data tell us about scrambling in the

next section.

5.2. What Language Acquisition Data Tell Us about &ambling
5.2.1. Sugisaki and Isobe (2001)

In this section, | report the results of two exmental studies on acquisition of scrambling
in Japanese, by Sugisaki and Isobe (2001) and Mgirasd Kawamura (2005).

According to Tada (1993), scrambling in Japaneseade up of three distinct subclasses:
L(ong)-scrambling, M(iddle)-scrambling and S(hatrambling. L-scrambling moves an element to

sentence-initial position across a clause bounddrgcrambling is clause-internal scrambling to

® Ackema and Neeleman (2004) argue, in line withl&man and Reinhart (1998), that there can be trac&¥- in order for
features to be checked on the basis of Selkirle8§) original end-based theory. As for the possybitself of traces at PF, their
argument may be compatible with the present stddyever, they presuppose the existence of tracB§ @ some languages for

prosodic checking based on the incomplete progatliasing mentioned above.
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sentence-initial position. S-scrambling is VP-inrscrambling such as permutation of the 10-DO
order. Following Tada'’s (1993) definition of scradimf, it turns out that we have dealt with the case
of S-scrambling in this study. | leave it for futuresearch to explore the interaction between L- or
M-scrambling and their prosody.

Sugisaki and Isobe (2001) carried out an experinterwhich they examined to what
degree Japanese children can comprehend thosensemteith and without scrambling (M- or
S-scrambling). According to Otsu’s (1994) comprehi@m experiment, Japanese children as young
as three have no difficulty in interpreting M-scitded sentences. And so we will mainly focus on
S-scrambling here. The experimental design in Silkgend Isobe (2001) is as follows:

The subjects were 20 monolingual Japanese-speakitfdren (mean age 4;6). The task
was truth-value verification. The child was toldrsostories, and at the end of each story, a clearact
appeared on the computer screen and describedlyesthat he thought had happened in the story.
The task for the child was to judge whether hiscdpson was correct or wrong, by pointing at one
of the cards the character had in his hands: Qgctror X (wrong).

The main test sentences in their experiment arolisvs (Sugisaki and Isobe (2001:

547)):

(16) SUB-I0-DO-V
Satoshi-ga akachan-ni Pokémon-o  misetayo.
Satoshi-Nom baby-Dat Pokémon-Acc showed

‘Satoshi showed his Pokémon to the baby.’
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(17) SUB-DO-IO-V (S-scrambling)
Satoshi-ga Pikachu-o  okaasan-ni misetayo.
Satoshi-Nom Pikachu-Acc mother-Dat showed

‘Satoshi showed Pikachu to his mother.’

(18) SUB-I0-DO-V
Ookido Hakase-ga Kasumi-ni  atarashii Pokémanmisetayo.
Dr. Ookido-Nom Kasumi-Dat new Pokémon-Acc owshd

‘Dr. Ookido showed a new Pokémon to Kasumi.’

(19) I0-SUB-DO-V (M-scrambling)
Kasumi-ni Satoshi-ga  Pichu-o  misetayo.
Kasumi-Dat Satoshi-Nom Pichu-Acc showed

‘Satoshi showed Pichu to Kasumi.’

The results of the experiment are summarized ih (@0gisaki and Isobe (2001: 548)).

(20)
# correct answers céirect
SUB-I0-DO-V (16): 17/20 .85
SUB-DO-I0-V (17): 12/20 .60
SUB-IO-DO-V (18): 19/20 .95

I0-SUB-DO-V (19): 18/20 .90
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Sugisaki and Isobe (2001) interpret the resultsuich a way that the children had little difficuity
comprehending the non-scrambled order in (16) d48)l 4nd that they also had little difficulty in
comprehending the M-scrambling order in (19), whichompatible with Otsu’s (1994) observation.
As for the S-scrambling order in (17), however,ytmegard the performance of it as around the
chance level, compared with the other two typesyTtonclude that Japanese-speaking children
have more difficulty in comprehending the S-scrantpbrder than the non-scrambled order, which
supports the movement analysis of scrambling agahms base-generation analysis, with the
hypothesis that Japanese-speaking children have difficulty in comprehending constructions that

involve word order permutation via A-movement thlaose that do not.

5.2.2. Murasugi and Kawamura (2005)

Murasugi and Kawamura (2005) carried out two expents in which regular active,
passive and scrambled sentences, each with anduvite anaphazibun‘(one-)self’ were given to
22 monolingual Japanese-speaking children rangirage from 2 to 6Zibunin Japanese not only
requires a c-commanding antecedent but also igsubjiented. For the following discussion, we
focus on the regular active (i.e. non-scrambled) #re scrambled sentences. The experimental
technigue was act-out such that the child was aske@monstrate the meaning of the test sentence
by manipulating toy animals. Examples of the testtences in the first experiment which do not

involve the anaphor are given below (their (12§, c)

(21) a. non-scrambled sentence without anaphor
Ahiru-ga usi-o oikake-ta.
duck-Nom cow-Acc chase-Past

‘The duck chased the cow.’
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b. scrambled sentence without anaphor
Usi-g ahiru-ga ec oikake-ta.
cow-Acc duck-Nom ec chase-Past

‘The cow, the duck chased.’

The result is as follows: Those who interpret actdentences correctly get a high percentage of
correct answers also in scrambling even at agen&wneans that the acquisition of scrambling can
be as early as the acquisition of the basic seetenét first sight, this result seems to be
incompatible with the result in Sugisaki and I1s¢p@01) and support the base-generation analysis of
scrambling. As Murasugi and Kawamura (2005) imgigwever, the result of their second
experiment shows that that is not the case. Exangil¢he test sentences in the second experiment

which do involve the anaphor are shown below (tfS)).

(22) a. non-scrambled sentence with the anaphor
Ahiry-ga usi-o  [zibupno niwa-de] oikake-ta.
duckNom cow-Acc selfGen garden-Loc chase-Past

‘The duck chased the cow at the garden of&im

b. scrambled sentence with the anaphor
Usi-¢ [zibun-no niwa-de] ahiry-ga egceg oikake-ta.
cow-Acc [self-Gen garden-Log]duck-Nom e¢ eg chase-Past

‘The cow, at the garden of himself, the dabksed.’

Note that the anaphaibun must have a c-commanding antecedent at LF. In (2Ba) subject



212

ahiru-ga c-commandsibun and then can be the antecedent of the anaphdR2lm), the same
interpretation is allowed despite the fact that thquired c-command relation is destroyed by
scrambling. Therefore, reconstruction of thezZ#tfiin-no niwa-déat self's garden’ is required at LF
in order to meet the c-command requirement.

The result of the second experiment relevant ferdiscussion here is as follows: Those
who interpret the predicate-argument relation odsibled sentences correctly are also successful in
the interpretation of scrambled sentences wiltin Murasugi and Kawamura (2005) conclude that
the children assigning correct interpretation to@é scrambled sentences have knowledge of the
reconstruction property of scrambling, which sugge®t only that children can properly interpret
simple scrambled sentences, but also that theyalactkinow the properties of scrambling as a
movement operation from a very early age, withrémilt that children know A-scrambling earlier
than generally assumed.

In this section, we have seen the evidences framguiage acquisition which favor the
movement analysis of scrambling against the barsergdon analysis. In the next section, we will
discuss a somewhat unusual analysis of scramlthiagjs, PF movement analysis by Sauerland and

Elbourne (2002).

5.3. The PF Movement Approach to Scrambling

In section 1, | introduced Saito’s (1989) ‘radicaconstruction’ to the effect that
semantically vacuous operation is undone at LHsd @resented Miyagawa’'s (2006) argument
against the view that scrambling is a semanticadlyuous operation. In this section, | will introduc
Sauerland and Elbourne’s (2002) claim that radieabnstruction (‘total reconstruction’ in their
terminology) is due not to undoing operation at i, to purely phonological movement.

Sauerland and Elbourne (2002) present Hoji's ()J98iservation that a double object
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construction in Japanese exhibits scopal rigiditythe dative-accusative word order, while the
inverse accusative-dative order is scopally amhiguas in (23) (Sauerland and Elbourne (2002:

308)).

(23)a. John-ga  dareka-ni  daremo-o Sycokal
John-Nom someone-Dat everyone-Acc introdRast
‘John introduced everyone to someone.’

unambiguous: someone > everyone, *everyos@neone

b. John-ga daremo-o dareka-ni  syooltaisi
John-Nom everyone-Acc someone-Dat introdRast

ambiguous: someone > everyone, everyon@nesoe

They argue that the ambiguity of (23b) is explaiifasle make an analysis that derives the sentence
by means of scrambling that can radically recoestai LF as in (24) (following Sauerland and

Elbourne (2002), we use English translations ofltqganese words hereafter).

(24) JohRom everyongcc someongar tacc introduced

Then they present Yatsushiro’'s (1996) observatiath the relative scope of two objects is rigid even
when both the dative phrase and the accusatives@tuecur to the left of the subject as in (25a).
Note that (25a) contrasts with (25b) and (25c), netmth of the objects also appear to the lefhef t

subject, but in the inverse order (Sauerland abdihe (2002: 308)).
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(25) a. Dareka-ni  daremo-o John-ga  syockais
someone-Dat everyone-Acc John-Nom introeRast

unambiguous: someone > everyone, *everyos@neone

b. Daremo-o dareka-ni John-ga  syookaisi
everyone-Acc someone-Dat John-Nom introeRast

ambiguous: someone > everyone, everyoneregsoe

c. Dareka-o daremo-ni  John-ga  syookaisi
someone-Acc everyone-Dat John-Nom introcRast

ambiguous: someone > everyone, everyonéregsoe

In order to account for the lack of ambiguity irb&2, they assume the two step derivation in which

movement of ‘'someone’ precedes movement of ‘evariorovert syntax as in (26).

(26) somefngq everyengcc Johnom toat tace introduced
y
|

first

second

At first sight, the derivation in (26) seems tolate the cycle, since movement to a higher position
precedes movement to a lower position. However thayn that it is allowed since both movements
target specifiers of the same head in line wittRid (1997) and Mulders’ (1997) view of cycle.

As for the ambiguous sentences (25b) and (25ey, phopose the three step derivation in

which the first two steps are the same as tho§26)) and the third step of movement, which in (27)
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the derivation of (25c), is from the positiontbfcc to the surface position of ‘someone’, can take
place either in overt syntax or at PF. If the thitdp of movement takes place in overt syntax,
‘someone’ takes scope over ‘everyone’. On the oftlzerd, if it takes place at PF, ‘everyone’ takes

scope over ‘someone’. In this way, they explaimbmissible scopal orders in (25b) and (25c).

(27) someongc everyongar t' acc Johmom tpar tacc introduced
A |

first

third second

Note that if the third step of movement in questiakes place at PF, it turns out that it leaveseet
at PF.

As they mention, however, they restrict PF moveantethe case of radical reconstruction,
excluding the case of normal scramblfigFurthermore, Miyagawa (2006) claims that scopal
ambiguity does not necessarily occur even whetivelarder of two quantifiers changes as in (28)

(Miyagawa (2006: 618)).

(28) Daremo-ni dareka-ga [Mary-gat; atta to] omotteiru.
everyone-Dasomeone-Nom [Mary-Nommet COMP] thinks
‘Everyone, someone thinks that Mary met.’

someone > everyone, *everyone > someone

He argues that the optional movement of the unalepgantifier is licensed not on the basis of s¢ope

36 PF movement itself is well-motivated in other laages as well; an interaction between raisingwahanovement in English,
facts from agreement group terms in British Engl{Sluerland and Elbourne (2002)), extrapositiomfisubject and object in
English (Gobbel (2007)), an interaction of clitittdislocationwh-interrogatives and topicalization in Lebanese ArgBoun and
Benmamoun (1998)), relativization in Chinese (Chg@6), and so forth. The reader is referred to thesdiestiifor details.
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but on the basis of focus. He seems to supposethibatniversal quantifier is focused in this
sentence, which makes it possible that this optioevement is motivated in terms of effect on the
output.

Returning to (25), all the three sentences are cdmes of what Tada (1993) calls
M-scrambling. As Ishihara (2000) also implies, utls a case the subjetbhn-gais subject to §
boosting, a sort of our ‘Scrambling Boost’, reqdtin being focused, and hence even scrambling in
(25a), which does not have scopal ambiguity, issne¢mantically vacuous operation.

Here if we extended Sauerland and Elbourne’s (20@2) of radical reconstruction as PF
movement to normal scrambling cases such as thbgshwlo not involve quantifiers, the system
would no longer understand when scrambling occodsvehen it does not.

Throughout the discussion so far, it seems vefficdlf to regard scrambling in general as
PF movement. If we can adopt neither base-genaratialysis nor PF movement analysis, how can
we explain the difference in pitch pattern betweem-scrambled order and scrambled order? In
Chapter 2, | presented Truckenbrodt's (1999) suggeshat phonological processes refer to the
lower segment composing category in adjunctionctines in relation to Phonological Phrasing in
Tohono O’odham. What if the higher segment causgdsdsambling in adjunction structure is
invisible to phonological component? As, for examphe question-answer pair in (29) indicates,

however, we cannot cope with contrastive focus.

(29) Q Na'oya-wa na’ni-o ne’muro-de no’n-da-no?
Naoya-Top what-Acc Nemuro-Loc drink-Past-Q

‘What did Naoya drink in Nemuro?’
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A Na'oya-wa wa'in-o ne’muro-de no’n-da-ndayo.
Naoya-Top wine-Acfidcus) Nemuro-Loc drink-Past

‘Naoya drankvine in Nemuro.’

In the answer sentence, if the higher segment junation structure is invisible to phonological
component, we can no longer put focus on it. Ineotivords, there exist some cases in which
scrambled words or phrases get prominence. If vehwo avoid the problem with visibility of
syntactic movement to phonological component, westmassume that syntactic movement is
invisible to phonology except for the cases of masttve focus or sonfé. It seems to be just a
description of the matter, not an explanation. ddition, remember that Phonological Phrasing in
Tohono O’odham is simply due to presence or absehttee distincti_oH;L; tonal pattern discussed
in Chapter 2, where we saw that the object is +aglipined to VP and assigned to a separate tone
group. In that case, the tonal phenomenon in thevaet Phonological Phrase caused by the
adjunction operation is the same as that in angroBhonological Phrase. In contrast, the tonal
phenomenon caused by the adjunction operation pan&se is different in nature; the operation
itself produces the extraylBoosting effect that is not observed in normalffiumations.

To summarize, it may safely be said that syntaaticvement must be visible to

phonological component in Japanese, whatever agblsserved thus far we may make (except for

37 Moreover, in scrambled sentences without subjesscannot draw pitch contours in higher segmentjonction structures

as the underline in the following sentence shows.

(1) [ve [ne wa'in-a] [ve [pp n€’muro-de] { [ti] [v no’n-da]]]]

‘(someone) drank wine in Nemuro.’

In addition, it follows that we cannot generaltbat lower XPs (VPs or NPs) in adjunction structuage subject to Scrambling

Boost, for the embedded subject before the tramms¢o be subject to Scrambling Boost in the fdlhgwembedded sentence.

(i) [cr1[np3NO’0t0-Q] [cr1 [np1 0'ONO-WA] 1 [cr2 [np2 Y@'Mana-gal\e: [t] [v2 yo'n-da]]] [v: to-it-ta]]]]

‘Ono said that Yamana read the notebook.’



218

Optimality-Theoretic approach mentioned in Chapfer where we observed that constraint
interaction can account for the visibility of syctia movement to phonological component in
Japanese). Seen conversely, it can also be sdidrdlcas caused by movement operation are left
until PF. Given that PF movement for radical retartdion may exist, which can leave traces at PF,
the latter view may be more natural, in line witkedeman and Reinhart's (1998) suggestion above
that traces are visible at PF in this respect. Ehigucial for the whole architecture of gramniar.
any case, the existence of visibility of syntaatitovement, or that of traces, to phonological
component in Japanese is inevitable in standardasym theory, which may manifest the
psychological reality of movemetfit.

In the next section, we will discuss another peablwith empty elements, relative clause

structures.

5.4. The Problem with the Visibility of the Interna Structures of Relative Clauses
In Chapter 3, we observed that in uniformly lefssiching structure consisting of four

accented words that involves relative clause withdntecedent in the third position, the degree of
Fo boosting in the third position is generally greategan that in corresponding structure without
relative clause construction or that which involvektive clause with the antecedent in the fourth
position. Note also that left-branching structureesde up of three accented words are not generally
subject to the Principle of Rhythmic Alternatiomespective of their internal structures. Here we
assumepro approach to relative clause structure against emmerator approach, for, as we saw in
Chapter 3, the latter has a crucial problem thatpibsition from which empty operator would move

(to SpecCP) has already been occupied by the BWrRe(or PP), repeated in (30).

38 Later, we will see that within Chomsky’s (2001)rMnalist framework including the notion of ‘phasEuykui and Kasai (2004)
propose that scrambled word order can be deriv@d the process of linearization at PF but that iséy®oblems remain in their

proposal, too.
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(30) neip[npWatasi-ga] {r [neSONO’-hitg-ni] [npOkane-o]  watasi-wasu’re-ta]] 4 okyaku]]
I-Nom the-person-Dat money-Acc give-forgeaist customer

‘the customer, to whom | forgot to give money’

The internal structures of relative clauses werasshiere are as follows (for comparison, | show the

corresponding structure without relative clausestmttion):

(31) a. with the antecedent in the third position
[np3 [np2 [cp [Np2 MA'TI-ga] fve Pro; [v no’n-da]]] [v2 ro’z&-no]] [ns ryo’o]]
Mari-Nom pro;  drink-Past  vins rog&en amount

‘the amount of the vins rosattMari drank’

b. with the antecedent in the fourth position
[np3 [cp [np2 [Np2 Ma'Ti-NO] [n2 @'Ni-gal]] [ve pro; [v no’n-dal]] [vs ro’ze]]
Mari-Gen  brother-Ngomo;  drink-Past  vins rose

‘the vins rose that Mari’s brother drank’

c. without relative clause construction
[npa [np3 [np2 [npr M'ari-no] [v2 @'ni-no]] [ns ro’ze-no]] [va ryo’o]]
Mari-Gen  brother-Gen vins rose-Gen amount

‘the amount of Mari’s brothe¥ins rose’

As for (31a), in which the antecedent is consi$gesubject to what | call ‘Antecedent Boost’, some

potential explanations come to mind. The firshiattthe noun immediately after the CP boundary is



220

subject to the effect. This explanation predict thhe noun immediately after the CP boundary in

apposition construction in (32) is also subjedhi effect.

(32) apposition construction
[ip [np2 [cp [Np1 ma'Ti-ga] fvp1 NO'N-da]] [v2 koto'-ga]] [ve2 ba're-ta]]
Mari-Nom  drink-Past  fact-Nom come to lighad®

‘The fact that Mari drank came to light.’

Since it was so difficult to make such a sentenitk satisfaction of the phonetic, phonological and
semantic requirements, such an approach was ner.tdky impressionistic observation is that the
expected Fboosting in the third position in (32) is not aga as that in (31a). Interestingly, the
speakers consistently pronounced the type of théesees (31a) in such a way that (31a) was
perceived as if “Mari had drank the amount of vinse” due to the extragboosting, which, as
mentioned in Chapter 3, might cause intonationaltnaéization with symmetrically branching
structure as Kubozono (1989, 1993) reports. Theegartiue of the case for Minor Phrasing. As we
saw in Chapter 3, all the speakers preferably gdireor Phrase boundary before the antecedent in
uniformly left-branching structure consisting ofufounaccented words which involves relative
clause with the antecedent in the third positioninag33), which causes hearers to perceive the

sentence as if “My elder sister called the candfeay nephew”.

(33) wmir(anega pro; yondaye  mip(0iin0 ame)ip
elder sister-Norpro; call-Past nephevten candy

‘the candies of my nephew whom my eldeesisalled’
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Noteworthy in this respect is that the effect & ffrerception seems to reflect Kamide and Mitchell’s
(1997) claim that in Japanese, speakers in gepegfdr high attachment in comprehending relative

clause sentences with a complex noun phrase 84)n (

(34) Da'reka-ga baru’koniiniiru joyme  mesitu'kai-o  u't-ta.
someone-Nom be on the balcony-Pres acBess- servant-Acc shoot-Past

‘Someone shot the servant of the actress who walseobalcony.’

This sentence is ambiguous regarding the attachofetfie relative clause. According to Kamide
and Mitchell (1997), Japanese speakers generadfgipthe reading that the person who is on the
balcony is the servant of the actress, not thesstas in (35) (curly brackets indicate some piriosod

boundaries).

(35) a. preferred

{baru’koniiniiru} {joyuuno mesitu’kai}

b. non-preferred

{baru’koniiniiru joyuuno} {mesitu’kai}

Taken together, | reject the assumption that thennmmediately after the CP boundary is subject to
the Ky boosting effect.

The second explanation is that antecedent is stemsly subject to Antecedent Boost
anywhere in the structure. As mentioned above, hiewethe effect operates in uniformly

left-branching structures consisting of four acedntvords (or more), not of three accented words.
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Moreover, in (31b) with the antecedent in the foysbsition, the effect may and may not operate
from speaker to speaker as we saw in Chapter 8.éMpilanation is not valid.

The third explanation is that the, Fevel of predicate is suppressed as compared to
argument. As | pointed out in Chapter 3, compa(itp) type with (31b) type, the differences in
pitch peaks between the first and the second wiordsur pairs of sentences were significantly
different in one pair for YK, in two pairs for AMhd in two pairs for SK. Comparing (31a) type with
(31c) type, the differences in pitch peaks betwienfirst and the second words in two pairs of
sentences were significantly different only for 8Kboth two pairs. Moreover, in left-branching
structures consisting of three accented words anthwithout relative clause construction as in (36)
the differences in pitch peaks between the firgt e second words in the two sentences were

significantly different only for SK.

(36) a. with relative clause structure
[np2 [cp [np2 N@'0-ga] [p [€G] [v YO'n-da]]] [n2 NO’0ta]]
Nao-Nom ec read-Past notebqok

‘the notebook which Nao read’

b. without relative clause structure
[np3 [np2 [Np1 N@'0-NO] 2 @'Ni-NO]] [n3 NO’OtO]]
Nao-Gen brother-Gen notebook

‘Nao’ s brother’s notebook’

Clearly we can find inter-speaker variation in thglevel of predicate. SK shows tendency to

suppress thegHevel of predicate, whereas YK and AM show tengemat to suppress the, kevel
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of predicate. In this analysis, all we can sayhat some speakers tend to suppress gHeviel of
predicate, other speakers do not tend to suppness tevel of predicate. This analysis seems to be
just a description of the matter, not an explamatibthe phenomenon.

The fourth explanation is thatro in uniformly left-branching relative clause struet
consisting of four words or more can and must lséle to phonological component in Japanese as
we saw in the last section in Chapter 4. This ag$iom can explain the difference in pitch pattern
between (31a) and (31b) as long as speakers uncuoslycunderstand that there exipi® within
the relative clause. The same argument is trureofihaccented case. It seems fhatin uniformly
left-branching relative clause structure consistidour unaccented words (or more) can and must
be visible to phonological component in Minor Plmgsin Japanese. This explanation may be
incompatible with Uechi’s (1998) claim thatto is invisible to phonological component in Japanese

Consider the following Yes-No question (Uechi (19287)).

(37) Q yu'uji-wa bi'iru-ni wa'in-o ma’'ze-ta-no?
Yuji-Top beer-into  wine-Acc mix-Past-Q

‘Did Yuji mix wine into beer?’

A (Un) yu'uji-wa pro pro ma'ze-ta-yo.
Yeah Yuji-Top pro pro mix-Past

‘Yeah. Yuji mixed (wine into beer).’

Uechi (1998) implies thapro is supposed to be absent at the syntax-phonolaappimg, which
leads to the normal configuration of downstep ia #Hnswer sentence. It may be that sipae

approach to relative clause construction is nallfoproblem-free as Mihara (1994) points quip
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in relative clause has different properties fronrnmal pro in Japanese, which leads to the
assumption thapro in relative clause (consisting of four words orra)as visible to phonological
component, wheregsro in other configurations is invisible in Japan&sélternatively, as with

traces left behind by scramblingro in relative clause may be assumed to be left &il

5.5. Within the Minimalist Program

In this section, | will emphasize that the probleth visibility of syntactic movement
operation or that of traces at PF is compatiblé @homsky’s (2001) current Minimalist Progrdh.
Before proceeding, let us see Fukui and Kasai'®942@roposal that scrambled word order can be
derived from the process of linearization at PFhimitthe Minimalist framework, and see several

problems with it.

5.5.1. Fukui and Kasai (2004)

Chomsky (2001) proposes that syntactic operatioich s movement operate within a
limited domain ‘phase’, and that an operation ‘S@elt’ delivers the structure already formed to the
phonological component in a cyclic fashion. He asssithat CP andP are phases and that VP and
TP (or IP) are Spell-Out domains.

Following Chomsky (2001), Fukui and Kasai (2004)pwse that in Japanese, scrambled
word order can be derived from the process of timation of cyclically spelled out syntactic object

at PF, with the assumption that the class of phasesdes noun phrases and postpositional

39 It seems that the same is true even if we assumptyeoperator approach. We will eventually havékmow from where the
empty operator moves in relative clause takinggghygroach.
40 For relevant discussion on syntax-phonology inte&rfen Japanese within the framework of the MinistalProgram, see

Ishihara (2007). He discusses the sentences wittwithout middle-scrambling, and assumes V-to-Firgj in Japanese, which is
irrelevant here.
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phrased! They assume that the precedence relation in texhpoder is determined as follows

(Fukui and Kasai (2004: 114));

(38) If o undergoes Spell-Out prior iy o precede$ in temporal order.

According to (38), the normal word order and theastbled word order in VP, for example, are

derived as follows (spelled out syntactic objectsiadicated by bold-type);

(39) a. normal word order
[ve [ppn€’'Mmuro-de] § [vp Wa'in-o] [v no’n-da]]]
Nemuro-Loc wine-Acc drink-Past
‘(Someone) drank wine in Nemuro.’
| linearization

ne’muro-de wa'in-o no’n-da

b. scrambled word order
[ve [ppN€'MUro-de]§ [np Wa'in-o] [y no’n-da]]]
A
second first

| linearization

wa'in-o  ne’'muro-de no’n-da

In (39a), the whole VP is spelled out and the ndmad order is derived. In contrast, in (39b), NP

undergoes Spell-Out prior to VP and so NP prectddesest of the VP, which leads to the scrambled

4 They insist that the absence of formal agreentetiteé language enables Spell-Out to apply onlyntargument of the verb.



226

word order. Scrambling in NP and in double objewistruction, we observed, can be treated in the
same manner.

Their approach, however, has several drawbackst, B mentioned above, they assume that
noun phrases and postpositional phrases are Speld@mains. As for NP, Akmajian (1975)
presents the evidence that the node NP is a ayotie. But how about postpositional phrases? What
motivates postpositional phrases as phases? We rewar heard that postpositional phrases are
syntactic domains on a par with clauses where ieperations apply.

Second, as they admit, it cannot prevent the stulijem scrambling long-distance. Saito

(1985: 192) argues that the subject does not sdediig-distance as in (40).

(40) a. Mary-ga  John-ni  [kono giron-ga sikato] itta.
Mary-Nom John-Dat this argument-Nom strangeat told

‘Mary told John that this argument is strahge

b. *[kono girorga] Mary-ga  John-ni tj[ okasii to] itta.
this argument-Nom Mary-Nom John-Dat ramsgie that told

‘This argument, Mary told John that is sge.’

In (40b), the embedded subject is scrambled torthiix sentence-initial position and the sentence
is ill-formed. Fukui and Kasai's (2004) model predj however, that (40b) is well-formed on a par
with (40a) since it is assumed that the scrambtedituent actually does not undergo any syntactic
movement but rather stays in the base-generatetiopolearly, a special device is needed in order
for the subject not to scramble long-distance withieir approach.

Third, they assume that a long-distance dislocatednent cannot license its bound
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pronoun in line with Ueyama’s (2002: 44) observatio

(41) ?* 10 izyoo-no kigyoo-ni [so-ko-ng bengosi]-ga [John-ga ; ®&amatta to]
10 more-than-Gen company-Dat that-place-Gienreey-Nom John-Nom  apologized that
omotteiru.
think

‘Their attorneys think that John apologizedean or more companies.’

Ueyama (2002) argues that in (41), the dislocatgdob fails to license the bound pronosmo-ko
‘that-place’. However, the sentence is difficuliimterpret, sinceso-koin Japanese normally refers to
a singular noun, not to a plural noun sucli@szyoo-no kigyoden or more companies’. Consider

the following example.

(42) a. *Sinbun-ga [so-ko-no raibarugaisya-ga Toyota-nisangyoosupai-o
newspaper-Nom that-place-Gen rival compdoys  Toyota-Dat industrial spy-Acc
okutta to] hoodoosita.
sent that reported

‘The newspaper reported thatitgal company had sent an industrial spy to Toyota
b. Toyota-ni sinbun-ga [so-ko-no raibarugaisya-ga ecsangyoosupai-o
okutta to] hoodoosita.

‘“To Toyota, the newspaper reported that itgal company had sent an industrial spy.’

In (42a), the embedded indirect obj&ot/ota-ni‘to-Toyota’ fails to license the bound pronosmka
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In contrast, in (42b), the dislocated object isediol license the bound pronoso-ka Haig (1976)
suggests in this respect that a pause is obligéemyeen the long-distance scrambled element and
the rest of the sentence as in (42b). It follognt that a long-distance scrambled element can
license its bound pronoun given appropriate prasediui and Kasai's (2004) model cannot explain
the contrast in (42) since it does not assume geagt omovement in scrambling.

To sum up, it seems that Fukui and Kasai's (20@dylel is so powerful that it would

generate ill-formed sentences involving scrambling.

5.5.2. Deriving the Boosting and the Initial Lowenng Effects

Now let us see how to derive the Boosting effects we observed throughout this paper
that is, Scrambling Boost and Antecedent Boosthiwithe Minimalist framework. Following
Chomsky (2001), we assume that CP afd are phases here. Note that we dealt with the
shortscrambling case in our experiment in Chapter 2e Three representatives with short

scrambling are shown below.

(43) a. scrambled NP:

[ve ... [np2 [np1 bare’ebu-ng [np2 [ap yowa'musina] {2 [ti] [no me’mbaal]]] ...]
l

/ bare’ebu-no yowa’musirtane’mbaa /

b. scrambled VP:

[ve [np Wa'in-0] [vp [pp N€’'muro-de] | [ti] [v no'n-da]]]]
!

/ wa’'in-o ne’'muro-de no’n-da /
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c. scrambled double object construction:
[ve [np1NO'Ot0-0] [ve [Np2 Ya'mana-ni] { [t] [v ka'esi-ta]]]]
l

/ no’oto-0 ya’mana-tika’esi-ta /

As you can see, the moved elements and their tereewithin the same Spell-Out domain, VP, in
all the three cases. Chomsky (2000) proposes thaplrase that moves to teegeof a phase is
then accessible for movement in a later phasehtBligxtending his idea, Sauerland and Elbourne
(2002) propose that actually the edge of a phasebeadistinct for LF or PF and that a phrase in
only LF or PF edge of a phase is accessible only_Foor PF movement, respectively, in a later
phase. Following them, | propose that the constitdi@lowing the one to the edge of a phase (or
immediately preceding the trace) is subject to @big Boost at PF in the course of derivatfon.
I hypothesize that basically the same is truecokeated relative clause construction. In

Chapter 3, we observed that in uniformly left-bfzsing relative clause structure with the antecedent
in the third position, the antecedent is consi$fesubject to Antecedent Bodt.In that case, the

derivation by phase is as follows:

2 Shinya (personal communication) points out thatatijective in the following sentence seems taubgest to Scrambling Boost.

[ve [npaWa'iN-ai] [pp[apN@’una) fr2ne’muro-de]] fi] [v no'n-da]]
‘(Someone) drank wine in modern Nemuro.’

It follows, then, that the constituent in questis not NR but PP dominating AP.
43 In Chapter 3, we also found that in uniformly defanching relative clause structure with the aedeat in the fourth position,
the antecedent may be subject to Antecedent Bepstdling on speakers. | leave the variation irdérazation by phase for future

research.
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(44) uniformly left-branching relative clause stwe with the accented antecedent in the third

position:

[np3 [np2 [cp [ip [np1 @'mano-gal e pro; [v a'isi-ta]]]] [n2 y0’0joi-no]] [nz namae]]

a.pro a'isi-ta vP phase

b. a’'mano-garo a’isi-ta CP phase

c. a’'mano-garo a'isi-ta yo’'0jo-no namae

(45) template at syntax-phonology interface

pro

?

Antecedent Boost

In the derivation (44), the IP ‘amano-gep aisi-ta’ is spelled out at the CP phase and te#despout
elements includingro are kept in PF until the rest of the sentenc@édlesd-out at the next phase. |
propose that at the end of the derivation, thecawkent is subject to Antecedent Boost as shown in
the template (45).

The same is true of unaccented relative clausetreation. The derivation by phase is as

follows:
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(46) uniformly left-branching relative clause stwe with the unaccented antecedent in the third

position:

[ne3 [ne2 [cp [ip [np1 @ne-ga] e pro; [v yon-dal]]] [v2 0ii-no]] [ns ame]]

a.pro yon-da vP phase

b. ane-garo yon-da CP phase

C. ane-garo yon-da oi-no ame

(47) template at syntax-phonology interface

pro

f

Initial Lowering

In the derivation (46), the IP ‘ane-gao, yon-da’ is spelled out at the CP phase and thikespeut
elements includingro are kept in PF until the rest of the sentenceétled-out at the next phase. It
follows that at the end of the derivation, the aatkent is subject to Initial Lowering as
shown in the template (47).

As seen in Chapter 4, visibility of syntactic mowarh (together with Scrambling Boost)
and that ofpro (together with Antecedent Boost, or Initial Loweg) can be accounted for in OT
framework. A possibility is that OT syntax (Grimshg1997)) may explain those phenomena in

collaboration with OT phonolodfy.

44 See Gabriel (2010) for syntax-phonology interfacérigentinean Spanish in Minimalist OT framework.
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5.6. Concluding Remarks

In this chapter, we discussed that the existericeisibility of syntactic movement or
empty elements to phonological component in Jagaisagevitable in standard syntactic theory. An
interesting question that emerges from the thesaktimplication is whether there exist other
languages in which movement operation may be asibl phonology in the similar way as in
Japanese. If so, there seems to be room to reesrtkElwhole architecture of grammar. If that is no
the case, the question remains whether we maydmmisito be a language particular operation to
keep some traces after (narrow) syntax. | leaf@ iftuture research.

For practical purposes, this study may contritiatéhe refinement of synthesized speech
such as ToBI approach by Venditti (2005). Needtessay, it is important to do research from a
theoretical and an empirical point of view.

Finally, this study may evoke the need for intesiibnary research in science. Now it is
necessary that linguistics interact with other aoaid disciplines, especially with cognitive science
and neuroscience, which will yield more benefitanthstaying alone. | would like to continue

research with broader perspective.
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Raw Data

ao’yama-wa| yowa'musi-na| bare’ebu-nd me’'mbaa-dg
1 307 275 268 234
2 296 295 250 221
3 328 297 295 237
4 310 304 259 235
5 314 292 276 230
6 315 291 283 229
7 319 295 276 242
8 318 294 284 246
9 327 283 264 236
10 313 272 260 227
11 307 295 260 240

average 314.0 290.3 270.5 234.3
SD 8.77 9.24 12.87 6.85

Table 1: Peak fFvalues of the four phrases in sentence (1a) in €hagfor speaker YK.

ao'yama-wa| bare’ebu-nd yowa’'musi-nal] me’mbaa-dg
1 318 271 274 221
2 308 276 300 202
3 308 280 284 210
4 317 277 286 223
5 321 292 293 224
6 330 302 298 246
7 312 262 268 243
8 312 286 282 251
9 314 277 286 227
10 308 277 289 218
11 311 273 285 207

average 314.5 279.4 285.9 224.7
SD 6.41 10.25 8.98 15.35

Table 2: Peak fvalues of the four phrases in sentence (1b) in &h&pfor speaker YK.
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o'ohara-wa| o’oheina | ma’nshon-ng o’onaa-da
1 290 294 238 224
2 310 297 230 217
3 316 304 249 240
4 301 290 238 221
5 306 305 278 259
6 302 306 244 227
7 305 284 262 228
8 320 294 257 227
9 310 281 264 255
10 314 285 272 239
11 310 299 282 235

average 307.6 294.5 255.8 233.9

SD 7.84 8.33 16.61 12.86

Table 3: Peakfvalues of the four phrases in sentence (2a) ip@h& for

speaker YK.
o’'ohara-wa| ma’nshon-ng o’oheina | o’onaa-da
1 277 276 264 222
2 316 285 264 219
3 312 279 271 218
4 316 283 282 226
5 296 282 280 232
6 317 283 293 230
7 315 284 289 229
8 287 247 254 213
9 313 288 280 204
10 326 290 304 218
11 310 269 272 206
average 307.7 278.7 277.5 219.%
SD 14.05 11.43 13.81 8.91

Table 4: Peak fvalues of the four phrases in sentence (2b) irpteh& for

speaker YK.
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na’'oya-gal ne’'muro-de| wa'in-o no’n-da
1 297 290 240 211
2 301 283 269 212
3 327 315 299 207
4 318 304 230 197
5 314 305 231 187
6 316 254 272 203
7 306 244 286 202
8 313 291 275 207
9 311 296 271 198
10 318 294 287 210
11 311 276 275 203

average 312.0 286.5 266.8 203.4
SD 7.99 20.50 22.06 7.02

Table 5: Peak fvalues of the four phrases in sentence (3a) in ©h&gpfor

speaker YK.

na'oya-gal wa'in-o | ne’'muro-de|] no’n-da

1 304 270 282 196

2 314 268 285 199

3 325 252 288 232

4 319 282 311 229

5 316 248 295 200

6 326 255 301 206

7 296 271 304 210

8 318 269 277 217

9 310 288 283 212

10 314 292 298 204

11 302 262 285 211
average 313.1 268.8 291.7 210.9
SD 8.97 13.61 10.23 11.14

Table 6: Pealgalues of the four phrases in sentence (3b) irpt@n& for

speaker YK.
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a’mano-gal mo’rimori | go’han-o | ta’be-ta
1 318 255 241 208
2 302 288 216 200
3 329 295 259 223
4 310 293 215 192
5 317 298 221 196
6 329 306 266 222
7 337 303 263 221
8 324 307 257 215
9 308 290 273 214
10 318 309 231 201
11 322 297 287 218
average 319.5 294.6 248.1 210.4
SD 9.78 14.19 23.50 10.63

Table 7: Peak fvalues of the four phrases in sentence (4a) in ©h&gor

speaker YK.

a’'mano-gal go’han-o | mo’rimori | ta’be-ta

1 303 267 277 205

2 310 260 286 188

3 342 269 302 204

4 323 255 298 207

5 314 267 291 201

6 328 285 287 216

7 326 255 292 210

8 309 249 294 224

9 321 259 302 204

10 316 280 296 200
11 316 272 293 210

average 318.9 265.3 292.5 206.3

SD 10.26 10.51 7.01 8.79

Table 8: Peak fvalues of the four phrases in sentence (4b) in &nh&pfor

speaker YK.
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ao’yama-wal| bare’ebu-ngd me’mbaa-da

1 321 271 241

2 309 276 245

3 301 279 223

4 297 267 236

5 303 302 239

6 224 306 224

7 326 309 231

8 310 289 232

9 327 291 243
10 314 280 235
11 320 304 252

average 304.7 288.5 236.5

SD 27.26 14.28 8.38

Table 9: Peak fvalues of the three phrases in sentence (5a) in

Chapter 2 for speaker YK.

ao’'yama-wal| yowa'musi-nal] me’'mbaa-dg

1 307 283 216

2 295 301 231

3 309 285 236

4 304 296 228

5 307 296 231

6 307 322 231

7 312 288 241

8 307 284 209

9 312 293 205
10 326 307 235
11 317 274 214

average 309.4 2935 225.2

SD 7.43 12.60 11.49

Table 10: Peak fralues of the three phrases in sentence (5b) in

Chapter 2 for speaker YK.
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o'ohara-wa| ma’nshon-ng o’onaa-dal
1 301 264 242
2 319 286 233
3 322 282 242
4 296 292 245
5 328 301 248
6 300 294 272
7 309 290 259
8 318 278 256
9 307 291 216
10 314 296 260
11 295 287 219

average 309.9 287.4 244.7

SD 10.62 9.58 16.40

Table 11: Peak fvalues of the three phrases in sentence (6a) in

Chapter 2 for speaker YK.

o'ohara-wa| o’oheina | o’'onaa-da|
1 301 289 227
2 300 272 218
3 316 287 221
4 315 288 220
5 313 301 230
6 324 288 234
7 314 291 224
8 308 278 228
9 314 294 208
10 306 274 210
11 304 290 219

average 310.5 286.5 221.7
SD 6.96 8.25 7.64

Table 12: Peakfvalues of the three phrases in sentence (6b)

in Chapter 2 for speaker YK.

251



na'oya-gal wa'in-o no’'n-da
1 303 257 214
2 296 285 214
3 310 272 230
4 315 289 221
5 305 278 209
6 329 272 220
7 322 292 220
8 310 276 216
9 314 266 204
10 327 286 203
11 307 291 205

average 3125 278.5 214.2
SD 9.74 10.69 8.02

Table 13: Peakfvalues of the three phrases in sentence

(7a) in Chapter 2 for speaker YK.

na’'oya-gal ne’'muro-de| no’'n-da

302 282 207

278 290 198

315 268 214

313 318 205

311 319 200

318 292 206

317 303 215

297 280 210

339 290 208

327 298 203

312 298 199

average 311.7 2944 205.9

SD 15.09 14.66 5.43

Table 14: Peakfvalues of the three phrases in sentence (7b)

in Chapter 2 for speaker YK.
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a’'mano-gal go’han-o | ta’be-ta
1 299 266 205
2 309 278 226
3 341 257 201
4 327 257 210
5 309 297 235
6 329 275 206
7 329 302 213
8 335 297 219
9 313 310 209
10 325 312 225
11 319 297 212

average 321.4 286.2 214.6

SD 12.12 19.39 9.94

Table 15: Peakfvalues of the three phrases in sentence (8a)

in Chapter 2 for speaker YK.

a’'mano-gal mo’rimori | ta’be-ta
1 303 280 214
2 300 283 210
3 313 296 202
4 315 305 197
5 321 292 221
6 333 305 208
7 317 286 207
8 324 291 215
9 344 301 215
10 320 290 207
11 315 308 225

average 318.6 294.3 211.0

SD 11.83 9.05 7.72

Table 16: Peakfvalues of the three phrases in sentence (8b)

in Chapter 2 for speaker YK.
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ao’yama-wal| bare’ebu-ngd me’mbaa-da

1 307 286 267

2 290 268 267

3 288 266 274

4 289 273 259

5 304 272 269

6 296 263 257

7 313 282 270

8 295 269 266

9 301 281 278
10 300 272 262
11 336 287 271

average 301.7 274.5 267.3

SD 13.16 7.86 5.94

Table 17: Peak frvalues of the three phrases in sentence (5a) in

Chapter 2 for speaker AM.

ao’'yama-wal| yowa'musi-nal] me’'mbaa-dg
1 284 268 260
2 293 267 265
3 276 271 260
4 277 263 254
5 284 261 262
6 286 269 257
7 283 269 262
8 287 269 266
9 288 277 253
10 286 265 250
11 278 273 256
average 283.8 268.4 258.6
SD 4.90 4.27 4.85

Table 18: Peakfvalues of the three phrases in sentence (5b) in

Chapter 2 for speaker AM.
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o'ohara-wa| ma’nshon-ng o’onaa-dal
1 283 272 260
2 292 286 272
3 318 291 259
4 307 279 257
5 292 261 266
6 323 289 274
7 324 278 273
8 299 268 262
9 309 272 257
10 280 260 253
11 310 288 271

average 303.4 276.7 264.0

SD 14.62 10.54 7.15

Table 19: Peak fvalues of the three phrases in sentence (6a) in

Chapter 2 for speaker AM.

o'ohara-wa| o’oheina | o’'onaa-da|
1 304 281 251
2 286 269 261
3 304 264 252
4 293 275 257
5 279 275 269
6 310 265 253
7 299 269 249
8 292 289 259
9 300 268 252
10 331 284 260
11 298 272 260
average 299.6 273.7 256.6
SD 12.96 7.66 5.61

Table 20: Peakfvalues of the three phrases in sentence (6b)

in Chapter 2 for speaker AM.
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na'oya-gal wa'in-o no’'n-da
1 273 277 272
2 276 262 262
3 292 257 252
4 288 263 256
5 296 274 264
6 292 263 264
7 301 260 256
8 299 263 270
9 300 261 255
10 294 259 255
11 285 260 251

average 290.5 263.5 259.7
SD 8.91 5.94 6.78

Table 21: Peakfvalues of the three phrases in sentence

(7a) in Chapter 2 for spsakM.

na’'oya-gal ne’'muro-de| no’'n-da
1 276 267 258
2 292 260 258
3 287 259 253
4 285 258 255
5 297 269 259
6 301 270 263
7 291 259 250
8 287 263 262
9 300 276 252
10 282 260 248
11 291 268 269

average 289.9 264.5 257.0

SD 7.25 5.61 5.92

Table 22: Peakfvalues of the three phrases in sentence (7b)

in Chapter 2 for speaker AM.
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a’'mano-gal go’han-o | ta’be-ta
1 298 277 273
2 284 273 274
3 297 277 276
4 287 260 256
5 286 267 272
6 307 283 277
7 297 274 268
8 302 259 261
9 287 281 255
10 298 275 266
11 311 287 267

average 295.8 273.9 267.7

SD 8.52 8.47 7.31

Table 23: Peakfvalues of the three phrases in sentence (8a)

in Chapter 2 for speaker AM.

a’'mano-gal mo’rimori | ta’be-ta
1 270 261 266
2 284 264 261
3 275 261 275
4 294 260 255
5 304 269 264
6 294 270 271
7 302 262 271
8 290 266 270
9 300 269 266
10 311 258 251
11 288 273 269

average 292.0 264.8 265.4
SD 11.81 4.65 6.92

Table 24: Peakfvalues of the three phrases in sentence (8b)

in Chapter 2 for speaker AM.
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ao’yama-wal| bare’ebu-ngd me’mbaa-da
1 198 175 125
2 199 173 143
3 194 173 120
4 182 175 132
5 199 169 125
6 196 171 126
7 191 168 126
8 182 167 127
9 186 163 127
10 180 171 138
11 181 163 142

average 189.8 169.8 130.1
SD 7.41 4.06 7.27

Table 25: Peak fvalues of the three phrases in sentence (5a) in

Chapter 2 for speaker SK.
ao’'yama-wal| yowa'musi-nal] me’'mbaa-dg
1 181 183 115
2 188 172 117
3 179 175 121
4 187 160 129
5 185 167 131
6 181 165 125
7 181 163 125
8 179 171 135
9 182 162 136
10 167 157 137
11 176 162 140
average 180.5 167.0 128.3
SD 5.47 7.26 8.00

Table 26: Peak fvalues of the three phrases in sentence (5b) in

Chapter 2 for speaker SK.
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o'ohara-wa| ma’nshon-ng o’onaa-dal
1 176 169 157
2 175 156 141
3 181 155 143
4 193 162 134
5 199 148 146
6 186 158 142
7 181 160 142
8 193 157 141
9 184 166 142
10 170 156 137
11 167 157 139

average 182.3 158.5 142.2
SD 9.56 5.40 5.57

Table 27: Peak fvalues of the three phrases in sentence (6a) in

Chapter 2 for speaker SK.

o'ohara-wa| o’oheina | o’'onaa-da|

1 182 180 170

2 185 176 141

3 207 170 147

4 170 167 131

5 177 167 162

6 205 167 140

7 187 166 142

8 166 157 154

9 171 162 142

10 168 169 143

11 162 159 135
average 180.0 167.3 146.1

SD 14.42 6.41 11.06

Table 28: Peakfvalues of the three phrases in sentence (6b)

in Chapter 2 for speaker SK.
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na'oya-gal wa'in-o no’'n-da
1 185 162 125
2 182 157 118
3 175 161 122
4 181 146 130
5 183 150 123
6 186 149 115
7 177 152 145
8 178 155 127
9 184 155 139
10 173 148 123
11 170 150 145
average 179.5 153.2 128.4
SD 5.00 5.02 9.85

Table 29: Peakfvalues of the three phrases in sentence

(7a) in Chapter 2 for speaBK.

na’'oya-gal ne’'muro-de| no’'n-da
1 174 170 138
2 182 153 139
3 172 156 136
4 178 162 130
5 182 164 127
6 177 160 138
7 178 143 143
8 173 162 146
9 185 165 146
10 166 153 139
11 177 155 150

average 176.7 158.5 139.3

SD 5.10 7.08 6.54

Table 30: Peakfvalues of the three phrases in sentence (7b)

in Chapter 2 for speaker SK.
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a’'mano-gal go’han-o | ta’be-ta
1 180 150 130
2 176 154 148
3 180 147 132
4 180 159 137
5 168 150 137
6 172 140 149
7 184 154 151
8 171 157 140
9 175 149 144
10 165 144 143
11 172 146 132

average 174.8 150.0 140.3

SD 5.56 5.43 6.98

Table 31: Peakfvalues of the three phrases in sentence (8a)

in Chapter 2 for speaker SK.

a’'mano-gal mo’rimori | ta’be-ta
1 170 157 149
2 195 160 132
3 185 171 134
4 179 164 140
5 182 157 133
6 176 162 143
7 170 161 154
8 181 159 143
9 177 153 144
10 192 154 137
11 161 162 145

average 178.9 160.0 141.3

SD 9.40 4.77 6.58

Table 32: Peakfvalues of the three phrases in sentence (8b)

in Chapter 2 for speaker SK.
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o'ono-ga | ya’'mana-ni| no’oto-o | ka'esi-ta

1 327 268 260 245
2 318 272 236 236
3 307 269 252 270
4 325 279 256 259
5 305 271 256 240
6 322 271 250 254
7 325 293 263 250
8 323 278 271 255
9 317 278 265 229
10 322 283 264 257
11 313 269 227 227

average 318.5 275.5 2545 247 4

SD 7.06 7.27 12.45 12.76

Table 33: Peakfvalues of the four phrases in sentence (9a) irpteéh2 for

speaker YK.
o'ono-ga| no'oto-o | ya'mana-ni| ka'esi-ta

1 301 269 257 241

2 328 299 271 277

3 308 255 245 233

4 340 268 257 237

5 304 252 257 251

6 322 262 271 243

7 321 277 265 233

8 328 284 272 254

9 318 267 264 258

10 337 302 266 246

11 314 271 264 230
average 320.1 273.3 262.6 245}
SD 12.15 15.43 7.71 13.15

Table 34: Peakfvalues of the four phrases in sentence (9b) imp@n& for

speaker YK.
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se’mmu-ga mo’ rino-o | ra’ nchi-ni | manéi-ta

1 318 261 243 229
2 318 251 259 231
3 327 264 253 255
4 309 256 245 249
5 333 293 245 249
6 323 265 247 230
7 320 266 259 252
8 314 292 253 237
9 328 282 263 261
10 328 301 285 256
11 332 287 276 239

average 322.7 274.4 257.1 244 .4

SD 7.28 16.27 12.81 11.00

Table 35: Peakfvalues of the four phrases in sentence (10a) ipt&ha

for speaker YK.

se’'mmu-ga| ra’nchi-ni | mo’rino-o | mane’i-ta
1 327 267 245 236
2 335 269 261 233
3 329 257 244 244
4 312 265 266 235
5 311 270 253 248
6 334 285 233 252
7 330 276 264 245
8 325 266 261 243
9 333 288 268 249
10 333 297 288 246
11 321 273 272 258

average 326.4 273.9 259.5 244 4
SD 8.06 11.18 14.47 7.20

Table 36: Peakfvalues of the four phrases in sentence (10b) ep€in 2

for speaker YK.
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o'ono-ga | ya’'mana-ni| no’oto-o | ka'esi-ta
1 292 256 250 237
2 271 249 238 242
3 302 258 243 239
4 310 243 238 249
5 288 243 238 245
6 274 236 242 245
7 292 249 245 245
8 295 255 241 248
9 281 243 243 243
10 295 246 242 243
11 291 247 241 245

average 290.1 247.7 241.9 243}
SD 10.89 6.31 3.37 3.36

Table 37: Peakfvalues of the four phrases in sentence (9a) irptéh2 for

speaker AM.

o'ono-ga| no'oto-o | ya'mana-ni| ka'esi-ta

1 292 245 263 229

2 283 248 249 235

3 276 246 251 238

4 272 247 253 242

5 309 253 264 246

6 279 241 247 252

7 287 244 248 239

8 301 241 252 237

9 281 244 246 238

10 325 252 260 255

11 293 244 244 237

average 290.7 245.9 252.5 240.7}

SD 15.06 3.73 6.60 7.24

Table 38: Peakfvalues of the four phrases in sentence (9b) imp@n& for

speaker AM.
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se’mmu-ga mo’ rino-o | ra’ nchi-ni | manéi-ta
1 285 250 244 227
2 278 250 244 236
3 296 250 237 231
4 328 253 247 237
5 283 257 241 243
6 286 249 233 238
7 280 238 243 242
8 284 243 237 232
9 312 252 242 239
10 290 250 240 231
11 292 249 249 235

average 292.2 249.2 241.5 235.9
SD 14.41 4.76 4.44 4.72

Table 39: Peakfvalues of the four phrases in sentence (10a) ipt€ha

for speaker AM.

se’mmu-gg ra’ nchi-ni | mo’' rino-o | manéi-ta
1 293 247 256 241
2 283 241 242 223
3 283 249 249 234
4 283 244 242 235
5 268 235 239 233
6 302 251 253 236
7 287 252 260 247
8 291 238 241 234
9 259 239 242 235
10 290 246 238 236
11 288 249 251 245

average 284.3 244.6 246.6 236.3
SD 11.27 5.42 7.14 6.14

Table 40: Peakfvalues of the four phrases in sentence (10b) ep@in 2

for speaker AM.
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o'ono-ga | ya’'mana-ni| no’oto-o | ka'esi-ta
1 186 150 146 153
2 183 159 145 150
3 176 158 130 111
4 194 161 141 118
5 177 161 138 115
6 188 158 146 121
7 177 155 117 112
8 195 161 130 119
9 181 154 150 126
10 189 159 132 113
11 175 157 140 125

average 183.7 157.5 137.7 123.4
SD 6.86 3.26 9.24 13.84

Table 41: Peakfvalues of the four phrases in sentence (9a) irpteén2 for

speaker SK.
o'ono-ga| no'oto-o | ya'mana-ni| ka'esi-ta

1 180 149 154 140

2 186 155 157 152

3 197 174 168 148

4 185 159 164 151

5 189 158 162 140

6 181 159 161 116

7 181 149 149 122

8 182 163 152 124

9 182 151 155 138

10 182 130 160 119

11 181 166 153 144
average 184.2 155.7 157.7 135.8
SD 4.80 10.85 5.50 12.63

Table 42: Peak fvalues of the four phrases in sentence (9b) imp@n& for

speaker SK.
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se’mmu-gal mo’rino-o | ra’nchi-ni | mane’i-ta
1 194 165 159 148
2 190 154 141 126
3 204 159 144 152
4 191 155 157 127
5 182 160 149 136
6 187 153 133 127
7 189 150 133 125
8 176 148 139 129
9 187 151 146 129
10 187 144 140 121
11 191 158 162 115

average 188.9 154.3 145.7 130.5

SD 6.67 5.72 9.56 10.48

Table 43: Peakfvalues of the four phrases in sentence (10a) ipt&ha

for speaker SK.

se’'mmu-ga| ra’nchi-ni | mo’rino-o | mane’i-ta
1 189 148 181 138
2 199 155 153 135
3 186 157 166 144
4 197 158 152 131
5 193 159 156 133
6 192 138 145 120
7 173 146 143 126
8 189 147 173 114
9 186 149 147 123
10 194 145 148 121
11 188 157 153 134

average 189.6 150.8 156.1 129.(
SD 6.64 6.46 11.61 8.54

Table 44: Peakfvalues of the four phrases in sentence (10b) ep@in 2

for speaker SK.
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na o-ga | ydn-da nd oto
1 293 240 240
2 293 233 205
3 320 218 233
4 298 212 223
5 303 205 211
6 315 214 224
7 312 212 231
8 324 221 239
9 315 208 225
10 316 230 228
11 323 212 229
average 310.2 218.6 226.2
SD 10.98 10.66 10.14

Table 45: Peakfvalues of the three phrases in sentence

(8a) in Chapter 3 for spaakK.

nd 0-no dni-no ng oto
1 288 225 218
2 310 235 224
3 318 227 230
4 328 219 229
5 308 225 221
6 311 230 217
7 320 218 231
8 310 219 229
9 316 222 218
10 316 235 241
11 316 218 229

average 312.8 224.8 226.1

SD 9.52 6.09 6.95

Table 46: Peak fvalues of the three phrases in sentence

(8a) in Chapter 3 for spaakK.
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na o-ga | ydn-da nd oto

1 268 240 244
2 283 244 258
3 262 241 240
4 270 239 246
5 272 249 258
6 258 238 250
7 273 234 248
8 279 235 245
9 266 231 240
10 269 237 248
11 266 232 238

average 269.6 238.2 246.8

SD 6.79 5.06 6.36

Table 47: Peak fvalues of the three phrases in sentence

(8a) in Chapter 3 for spsakM.

na 0-no ani-no NG oto

1 271 233 246
2 297 238 238
3 274 240 249
4 279 249 251
5 255 234 240
6 289 237 244
7 289 244 250
8 266 237 237
9 260 230 241
10 273 243 241
11 270 241 240

average 274.8 238.7 243.4

SD 12.22 5.19 4.72

Table 48: Peakfvalues of the three phrases in sentence

(8a) in Chapter 3 for sperakM.
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na o-ga | ydn-da nd oto
1 178 120 142
2 187 132 159
3 186 168 122
4 190 151 131
5 167 128 114
6 179 133 143
7 180 131 128
8 188 145 122
9 169 127 128
10 174 126 116
11 185 131 143
average 180.3 135.6 131.6
SD 7.41 13.16 13.08

Table 49: Peak fvalues of the three phrases in sentence

(8a) in Chapter 3 for spaaRK.

na 0-no ani-no NG oto

1 190 187 132
2 183 155 116
3 179 171 111
4 174 169 118
5 179 168 118
6 184 141 118
7 197 163 124
8 177 162 119
9 176 151 116
10 176 156 110
11 182 145 115

average 181.5 160.7 117.9

SD 6.54 12.47 5.74

Table 50: Peakfvalues of the three phrases in sentence

(8a) in Chapter 3 for spraRK.
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ma’ri-ga | no’n-da ro’ze-no ryo’'o
1 314 227 260 207
2 287 229 269 212
3 347 256 274 236
4 310 229 275 211
5 313 226 237 208
6 316 231 258 200
7 310 218 259 216
8 324 224 243 202
9 322 226 270 228
10 305 232 267 212
11 329 229 282 237
average 316.1 229.7 263.1 2154
SD 14.39 9.07 12.98 12.19

Table 51: Peakfvalues of the four phrases in sentence (16a) ip&h8

for speaker YK.

ma’ri-no a’ni-ga no’'n-da ro'’ze
1 308 242 238 227
2 308 238 214 226
3 320 234 227 261
4 324 230 230 222
5 315 238 243 240
6 315 237 223 235
7 313 228 230 236
8 297 230 222 227
9 325 228 238 255
10 333 249 249 234
11 316 232 234 249
average 315.8 235.1 231.6 237.9
SD 9.29 6.22 9.64 12.10

Table 52: Peakfvalues of the four phrases in sentence (16b) ep@in 3

for speaker YK.
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a'raki-ga | tano’n-da| dora'’i-no nio’i
1 292 234 248 211
2 307 229 245 202
3 318 223 255 244
4 320 217 266 221
5 305 217 252 210
6 326 230 265 207
7 325 222 282 237
8 306 223 246 212
9 307 232 271 215
10 338 234 293 235
11 329 241 267 232
average 315.7 227.5 262.7 220.9
SD 12.84 7.30 14.70 13.47

Table 53: Peakfvalues of the four phrases in sentence (17a) ip&h8

for speaker YK.

a'raki-to | ya'mano-gal tano’n-da| dora’i
1 306 252 237 217
2 293 224 242 236
3 319 238 251 237
4 317 224 257 216
5 315 244 266 216
6 317 244 247 216
7 313 239 250 234
8 328 248 272 221
9 329 244 268 220
10 323 278 253 269
11 325 247 243 258
average 316.8 243.8 253.3 230.9
SD 9.93 13.84 10.86 17.41

Table 54: Peakfvalues of the four phrases in sentence (17b) ep@in 3

for speaker YK.
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a’'mano-gal a’isi-ta | yo'ojo-no| namae
1 321 219 249 196
2 302 239 252 198
3 283 221 272 216
4 324 232 254 205
5 331 209 272 212
6 319 271 258 220
7 316 224 258 209
8 312 207 238 208
9 342 211 277 216
10 325 228 287 231
11 324 214 266 231
average 318.1 225.0 262.1 2129
SD 14.76 17.37 13.51 11.02

Table 55: Peakfvalues of the four phrases in sentence (18a) ip&h&

for speaker YK.

a’mano-no| o'nsi-ga a'isi-ta yo'0jo
1 304 233 233 229
2 327 233 245 241
3 325 206 231 223
4 315 219 220 230
5 343 226 219 205
6 319 220 243 225
7 307 218 238 226
8 321 213 243 207
9 356 244 273 236
10 327 233 268 218
11 337 239 261 243
average 3255 225.8 243.1 225.7%
SD 14.62 11.11 17.13 11.73

Table 56: Peakfvalues of the four phrases in sentence (18b) ep@in 3

for speaker YK.
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yo'oji-ga | era’n-da | omo’cha-no] namae
1 305 246 281 202
2 325 243 274 182
3 304 256 283 192
4 313 219 292 183
5 308 235 275 220
6 318 252 278 210
7 317 230 285 189
8 315 238 260 168
9 318 209 274 181
10 335 215 280 195
11 309 213 258 177
average 315.2 2324 276.4 190.§
SD 8.70 15.63 9.62 14.50

Table 57: Peakfvalues of the four phrases in sentence (19a) ip&h8

for speaker YK.

ge'nkina | yo'oji-ga | era’n-da | omo’cha

1 304 229 250 205
2 313 257 265 206
3 348 242 278 236
4 322 249 249 265
5 309 226 287 209
6 319 227 271 235
7 327 228 289 198
8 308 205 249 197
9 329 221 243 224
10 324 215 269 223
11 309 213 263 207

average 319.3 2284 264.8 218.4

SD 12.14 14.94 15.09 19.62

Table 58: Peakfvalues of the four phrases in sentence (19b) ep@in 3

for speaker YK.
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ma’ri-ga | no’n-da ro’ze-no ryo’'o
1 287 239 240 239
2 302 249 260 241
3 279 239 249 238
4 281 233 249 248
5 263 229 244 243
6 261 237 238 232
7 289 232 231 237
8 279 237 264 248
9 272 233 233 240
10 273 244 255 227
11 285 240 253 243
average 279.2 237.5 246.9 239.4
SD 11.27 5.47 10.26 5.97

Table 59: Peakfvalues of the four phrases in sentence (16a) ip&h8

for speaker AM.

ma’ri-no a’ni-ga no’n-da ro'’ze

1 269 236 231 240

2 263 234 231 243

3 267 234 227 244

4 294 251 253 255

5 271 241 236 238

6 279 234 235 246

7 285 241 239 248

8 279 239 233 238

9 306 244 241 246
10 280 240 236 234
11 276 243 235 232
average 279.0 239.7 236.1 242 .3
SD 11.92 4.97 6.50 6.34

Table 60: Peakfvalues of the four phrases in sentence (16b) ep€in 3

for speaker AM.
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a'raki-ga | tano’n-da| dora'’i-no nio’i
1 299 241 256 232
2 272 232 245 238
3 303 247 255 234
4 318 243 239 233
5 286 238 246 239
6 288 234 238 244
7 285 242 236 238
8 273 244 239 247
9 292 247 242 240
10 297 237 232 238
11 268 236 233 234
average 289.2 240.1 241.9 237.9
SD 14.21 4.83 7.63 4.42

Table 61: Peakfvalues of the four phrases in sentence (17a) ip&h8

for speaker AM.
a'raki-to | ya'mano-gal tano’n-da| dora’i
1 311 265 252 247
2 287 252 240 244
3 286 262 235 249
4 300 258 245 254
5 276 241 235 240
6 273 247 237 238
7 292 253 238 239
8 268 246 236 239
9 292 252 249 249
10 274 247 236 243
11 265 240 244 240
average 284.0 251.2 240.6 2434
SD 13.58 7.68 5.69 5.02

Table 62: Peakfvalues of the four phrases in sentence (17b) ep@in 3

for speaker AM.
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a’'mano-gal a’isi-ta | yo'ojo-no| namae

1 281 229 246 220
2 281 234 257 210
3 286 242 257 224
4 296 263 250 224
5 265 233 237 224
6 273 235 240 212
7 284 242 244 220
8 281 227 249 216
9 275 233 244 211
10 284 232 240 220
11 278 229 240 221

average 280.4 236.3 245.8 218.4

SD 7.56 9.62 6.49 5.05

Table 63: Peakfvalues of the four phrases in sentence (18a) ip&h&

for speaker AM.

a’mano-no| o'nsi-ga a'isi-ta yo'0jo
1 276 240 241 243
2 267 238 244 250
3 287 232 230 244
4 311 253 241 245
5 295 239 240 243
6 271 227 233 239
7 270 248 244 246
8 281 243 240 244
9 292 250 238 244
10 284 248 237 233
11 308 239 240 247
average 285.6 2415 238.9 243 .9
SD 14.13 7.50 4.08 4.21

Table 64: Peakfvalues of the four phrases in sentence (18b) ep@in 3

for speaker AM.
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yo'oji-ga | era’n-da | omo’cha-no] namae

1 306 249 249 225
2 284 235 245 210
3 269 238 252 218
4 287 238 248 208
5 281 249 253 212
6 271 242 244 212
7 288 242 254 208
8 278 237 235 211
9 272 232 236 212
10 295 248 261 224
11 279 233 234 217

average 282.7 240.3 246.5 2143
SD 10.53 5.94 8.28 5.67

Table 65: Peakfvalues of the four phrases in sentence (19a) ip&h8

for speaker AM.

ge'nkina | yo'oji-ga | era’n-da | omo’cha
1 280 245 239 243
2 274 247 231 237
3 275 240 233 244
4 310 243 238 249
5 264 240 234 233
6 270 244 235 244
7 272 246 240 243
8 270 241 231 234
9 270 246 232 236
10 276 240 232 244
11 276 243 226 234

average 276.1 243.2 233.7 240.1
SD 11.46 2.52 3.91 5.16

Table 66: Peakfvalues of the four phrases in sentence (19b) ep@in 3

for speaker AM.
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ma’ri-ga | no’n-da ro’ze-no ryo’'o
1 177 128 140 120
2 170 124 141 120
3 181 139 153 121
4 184 127 157 122
5 181 118 130 117
6 179 130 127 123
7 175 126 140 134
8 185 133 151 118
9 174 134 139 115
10 177 128 137 107
11 183 143 147 120
average 178.7 130.0 142.0 119.7
SD 4.41 6.66 8.86 6.15

Table 67: Peakfvalues of the four phrases in sentence (16a) ip&h8

for speaker SK.

ma’ri-no a’ni-ga no’'n-da ro'’ze
1 184 157 139 143
2 181 165 115 164
3 182 178 127 121
4 182 175 121 124
5 178 156 122 119
6 183 170 122 117
7 179 160 122 128
8 179 157 124 134
9 171 163 123 118
10 183 167 115 117
11 179 165 125 118
average 180.1 164.8 123.2 127.5
SD 3.45 6.98 6.12 13.96

Table 68: Peakfvalues of the four phrases in sentence (16b) ep@in 3

for speaker SK.
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a'raki-ga | tano’n-da| dora'’i-no nio’i
1 177 120 159 148
2 188 126 172 113
3 191 128 134 108
4 188 118 137 110
5 188 120 153 112
6 188 125 163 120
7 185 127 154 115
8 197 119 145 118
9 186 123 146 110
10 183 136 145 117
11 190 124 148 115
average 187.4 124.2 150.5 116.4
SD 4.75 4.93 10.66 10.44

Table 69: Peakfvalues of the four phrases in sentence (17a) ip&h8

for speaker SK.

a'raki-to | ya'mano-gal tano’n-da| dora’i
1 205 152 175 129
2 195 153 145 152
3 191 146 155 127
4 177 143 150 133
5 184 159 136 124
6 180 141 162 140
7 178 153 147 139
8 180 139 144 119
9 190 151 142 120
10 190 147 141 114
11 178 158 145 127
average 186.2 149.3 149.3 129.5
SD 8.44 6.31 10.55 10.46

Table 70: Peakfvalues of the four phrases in sentence (17b) ep@in 3

for speaker SK.

280



a’'mano-gal a’isi-ta | yo'ojo-no| namae
1 179 137 164 121
2 190 128 139 137
3 185 154 152 122
4 181 131 139 127
5 186 129 131 121
6 183 139 134 119
7 179 124 141 134
8 179 146 149 124
9 179 148 145 122
10 179 136 134 116
11 177 137 140 123

average 181.5 137.2 142.5 124.7

SD 3.80 8.77 9.10 5.98

Table 71: Peakfvalues of the four phrases in sentence (18a) ip&h8

for speaker SK.

a’mano-no| o'nsi-ga a'isi-ta yo'0jo

1 180 159 158 146

2 178 145 139 120

3 188 149 132 113

4 186 144 125 112

5 176 142 122 113

6 185 129 133 114

7 184 144 148 119

8 185 131 139 112

9 187 164 124 116

10 170 130 128 120
11 170 156 121 118

average 180.8 144.8 133.5 118.5

SD 6.24 11.21 11.10 9.21

Table 72: Peakfvalues of the four phrases in sentence (18b) ep@in 3

for speaker SK.
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yo'oji-ga | era’n-da | omo’cha-no] namae

1 178 137 149 116
2 184 147 146 114
3 183 132 159 117
4 187 139 145 120
5 179 131 132 108
6 185 137 144 130
7 185 123 131 126
8 186 135 155 128
9 186 130 140 127
10 185 127 141 112
11 177 134 139 123

average 183.2 133.8 143.7 120.]

SD 3.35 6.12 8.19 6.92

Table 73: Peakfvalues of the four phrases in sentence (19a) ip&h8

for speaker SK.

ge'nkina | yo'oji-ga | era’n-da | omo’cha
1 191 159 146 126
2 192 173 130 126
3 189 144 148 128
4 184 135 124 120
5 190 159 119 124
6 186 143 127 115
7 189 138 140 122
8 181 135 133 125
9 186 134 139 128
10 188 136 132 118
11 181 133 131 112

average 187.0 144.5 133.5 122.2
SD 3.59 12.69 8.54 5.10

Table 74: Peakfvalues of the four phrases in sentence (19b) ep@in 3

for speaker SK.



ma’ri-no a’'ni-no ro’ze-no ryo’'o
1 300 229 253 204
2 327 217 250 214
3 315 220 252 204
4 296 208 224 181
5 311 217 251 198
6 315 230 243 193
7 316 233 260 196
8 327 233 260 217
9 324 234 258 221
10 331 241 269 223
11 320 224 257 217
average 316.5 226.0 252.5 206.4
SD 10.56 9.23 11.06 12.74

Table 75: Peak fralues of the four phrases in sentence (20) irp@ha

for speaker YK.
a’'mano-no| o'nsi-no | yo'ojo-no | namae
1 303 243 250 212
2 308 211 256 252
3 320 220 254 228
4 314 225 252 210
5 310 220 252 214
6 318 223 267 215
7 320 226 256 205
8 318 224 254 217
9 335 225 287 241
10 327 237 290 237
11 326 251 278 233
average 318.1 227.7 263.3 224.(
SD 8.77 10.93 14.19 14.37

Table 76: Peakfvalues of the four phrases in sentence (21) irp@&ha

for speaker YK.
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ma’ri-no a’'ni-no ro’ze-no ryo’'o
1 272 247 241 255
2 265 236 242 248
3 303 265 260 233
4 273 238 245 238
5 279 244 240 253
6 265 235 243 239
7 273 236 231 238
8 294 236 238 241
9 260 231 242 246
10 273 239 237 243
11 278 239 235 241
average 275.9 240.5 241.3 243.4
SD 12.09 8.77 7.03 6.41

Table 77: Peak fralues of the four phrases in sentence (20) irp@ha

for speaker AM.

a’'mano-no| o'nsi-no | yo'ojo-no | namae

1 286 253 255 225
2 317 252 252 213
3 304 240 253 217
4 279 251 254 221
5 291 237 246 208
6 298 247 249 218
7 299 253 238 239
8 278 241 245 215
9 305 241 233 228
10 274 244 246 222
11 285 238 246 218

average 292.4 245.2 247.0 220.4
SD 12.78 5.94 6.48 7.91

Table 78: Peak fralues of the four phrases in sentence (21) irp@&ha

for speaker AM.
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ma’ri-no a’'ni-no ro’ze-no ryo’'o
1 178 167 146 122
2 173 180 150 119
3 178 166 127 113
4 179 184 135 110
5 173 158 126 111
6 179 162 128 116
7 181 169 131 107
8 176 169 113 114
9 182 172 124 114
10 179 158 129 114
11 179 168 125 113
average 177.9 168.5 130.4 113.9
SD 2.74 7.73 9.82 3.92

Table 79: Peak fralues of the four phrases in sentence (20) irp@&ha

for speaker SK.

a’'mano-no| o'nsi-no | yo'ojo-no | namae

1 186 154 162 133
2 175 157 146 128
3 192 169 130 122
4 166 147 131 114
5 183 148 159 121
6 177 150 131 123
7 185 155 134 128
8 175 151 131 136
9 180 153 139 121
10 181 138 119 112
11 174 153 161 127

average 179.5 152.3 140.3 124.]
SD 6.76 7.20 13.96 6.96

Table 80: Peakfvalues of the four phrases in sentence (21) irpt&ha

for speaker SK.
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Vi P1 V2 P2 V3 P3 V4 P4 V5

1 206 | 276 | 268 | 268 | 185 | 236 | 223 | 223 | 216
2 210 | 285 | 271 | 271 | 235 | 245 | 230 | 230 | 212
3 194 | 277 | 267 | 267 | 201 | 231 | 219 | 219 | 205
4 192 | 274 | 262 | 262 | 230 | 236 | 218 | 218 | 200
5 204 | 292 | 282 | 282 | 199 | 242 | 224 | 224 | 215
6 198 | 290 | 273 | 273 | 255 | 255 | 240 | 240 | 228
7 193 | 280 | 268 | 268 | 180 | 233 | 216 | 216 | 209
8 208 | 289 | 274 | 274 | 200 | 238 | 218 | 218 | 205
9 208 | 285 | 275 | 275 | 199 | 233 | 215 | 215 | 192
10 201 | 288 | 280 | 280 | 247 | 253 | 232 | 232 | 209
11 196 | 280 | 270 | 270 | 247 | 247 | 226 | 226 | 207
averagg 200.9| 283.3| 271.8| 271.8| 216.2| 240.8| 223.7] 223.7| 208.9
SD 6.33] 5.89 | 5.56 | 5.56 | 25.79] 7.86| 7.40| 7.40| 8.85

Table 81: [y values of peaks and valleys of the four phrasegimence (23a) in Chapter 3 for

speaker YK.
V1 P1 V2 P2 V3 P3 V4 P4 V5
1 214 | 278 | 264 | 264 | 256 | 256 | 224 | 224 | 206
2 208 | 277 | 266 | 266 | 246 | 246 | 233 | 233 | 212
3 215 | 270 | 264 | 264 | 241 | 241 | 224 | 224 | 202
4 211 | 264 | 252 | 252 | 231 | 231 | 208 | 208 | 189
5 212 | 271 | 271 | 271 | 258 | 258 | 223 | 231 | 219
6 202 | 282 | 277 | 277 | 248 | 248 | 227 | 227 | 208
7 207 | 268 | 264 | 264 | 238 | 238 | 215 | 215 | 196
8 222 | 280 | 275 | 275 | 246 | 246 | 219 | 219 | 206
9 214 | 285 | 271 | 271 | 255 | 255 | 224 | 224 | 207
10 199 | 292 | 281 | 281 | 268 | 268 | 230 | 230 | 216
11 207 | 285 | 276 | 276 | 259 | 259 | 216 | 222 | 195
averagg 210.1]| 277.5| 269.2| 269.2]| 249.6]| 249.6| 222.1| 223.4] 205.1
SD 6.13| 8.09| 7.83| 7.83]10.23| 10.23| 6.83 | 6.98 | 8.67

Table 82: [y values of peaks and valleys of the four phrasegimence (23b) in Chapter 3 for

speaker YK.
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Vi P1 V2 P2 V3 P3 V4 P4 V5

1 221 | 250 | 249 | 249 | 230 | 245 | 245 | 245 | 242
2 225 | 265 | 258 | 258 | 221 | 236 | 232 | 232 | 226
3 230 | 284 | 259 | 259 | 227 | 249 | 239 | 239 | 230
4 214 | 252 | 245 | 245 | 220 | 235 | 226 | 226 | 224
5 216 | 251 | 240 | 240 | 215 | 230 | 230 | 230 | 224
6 217 | 249 | 247 | 247 | 208 | 234 | 226 | 226 | 215
7 214 | 260 | 250 | 250 | 226 | 230 | 226 | 226 | 221
8 220 | 256 | 243 | 243 | 197 | 230 | 230 | 230 | 223
9 213 | 247 | 239 | 239 | 218 | 232 | 232 | 232 | 229
10 237 | 265 | 246 | 246 | 210 | 238 | 226 | 236 | 229
11 212 | 267 | 244 | 244 | 219 | 247 | 233 | 233 | 228
averagg 219.9| 258.7| 247.3| 247.3| 217.4] 236.9| 231.4] 232.3| 226.5
SD 7.54]110.48| 6.18 | 6.18 | 9.11| 6.71 | 5.77 | 5.64 | 6.43

Table 83: [y values of peaks and valleys of the four phrasegimence (23a) in Chapter 3 for

speaker AM.
V1 P1 V2 P2 V3 P3 V4 P4 V5
1 233 | 250 | 246 | 246 | 241 | 241 | 218 | 224 | 223
2 227 | 249 | 240 | 240 | 234 | 234 | 210 | 216 | 216
3 230 | 252 | 244 | 244 | 222 | 234 | 230 | 230 | 223
4 236 | 251 | 244 | 244 | 242 | 242 | 212 | 229 | 229
5 222 | 249 | 243 | 243 | 228 | 233 | 226 | 233 | 233
6 229 | 245 | 240 | 240 | 233 | 233 | 209 | 220 | 215
7 229 | 245 | 238 | 238 | 230 | 237 | 210 | 228 | 224
8 225 | 246 | 238 | 238 | 224 | 231 | 217 | 229 | 229
9 237 | 257 | 250 | 250 | 249 | 249 | 215 | 229 | 225
10 232 | 247 | 241 | 241 | 232 | 232 | 213 | 228 | 228
11 225 | 243 | 237 | 237 | 233 | 233 | 214 | 234 | 234
averagg 229.5] 248.5| 241.9] 241.9] 233.5| 236.3| 215.8| 227.3| 225.4
SD 448\ 3.77| 3.75] 3.75| 7.61 ]| 528 ]| 6.41 | 5.10| 5.84

Table 84: [y values of peaks and valleys of the four phrasegimence (23b) in Chapter 3 for

speaker AM.
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Vi P1 V2 P2 V3 P3 V4 P4 V5

1 137 | 168 | 161 | 161 | 130 | 140 | 121 | 131 | 116
2 123 | 168 | 145 | 161 | 145 | 145 | 124 | 138 | 102
3 135 | 172 | 163 | 163 | 128 | 150 | 131 | 131 | 118
4 116 | 163 | 153 | 153 | 104 | 123 | 121 | 121 | 106
5 135 | 173 | 167 | 167 | 103 | 149 | 130 | 130 | 119
6 139 | 176 | 170 | 170 | 141 | 154 | 137 | 137 | 133
7 140 | 169 | 162 | 162 | 124 | 144 | 135 | 135 | 121
8 145 160 | 151 | 151 | 107 | 133 | 117 | 117 | 105
9 142 | 170 | 159 | 159 | 126 | 145 | 118 | 129 | 111
10 141 | 169 | 155 | 155 | 119 | 138 | 117 | 125 | 115
11 134 | 164 | 153 | 153 | 107 | 132 | 130 | 130 | 98

averagg 135.2| 168.4] 158.1] 159.5| 121.3] 141.2| 125.5] 129.5] 113.1
SD 8.18| 442 | 7.09| 5.77]13.97| 8.71] 6.99 | 6.13 | 9.54

Table 85: [y values of peaks and valleys of the four phrasegimence (23a) in Chapter 3 for

speaker SK.
V1 P1 V2 P2 V3 P3 V4 P4 V5
1 130 | 157 | 136 | 146 | 130 | 130 | 119 | 121 | 109
2 132 | 164 | 146 | 160 | 126 | 137 | 103 | 121 | 117
3 127 | 180 | 158 | 165 | 144 | 144 | 107 | 124 | 117
4 143 | 162 | 133 | 152 | 125 | 149 | 125 | 125 | 105
5 134 | 162 | 146 | 146 | 127 | 127 | 112 | 112 | 105
6 133 | 168 | 141 | 156 | 143 | 143 | 125 | 125 | 115
7 132 | 164 | 144 | 155 | 148 | 148 | 112 | 127 | 118
8 140 | 167 | 150 | 150 | 132 | 132 | 115 | 124 | 107
9 137 | 156 | 134 | 146 | 128 | 128 | 109 | 113 | 106
10 135 | 159 | 143 | 143 | 131 | 131 | 118 | 118 | 107
11 129 | 154 | 150 | 150 | 135 | 135 | 111 | 125 | 108
averagg 133.8] 163.0| 143.7] 151.7] 133.5| 136.7| 114.2| 121.4] 110.4
SD 453]| 6.85]| 7.20] 6.43| 7.60] 765] 6.71 | 4.81| 5.00

Table 86: y values of peaks and valleys of the four phrasegience (23b) in Chapter 3 for

speaker SK.
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V1 P1 V2 P2 V3 P3 V4

1 240 | 272 | 259 | 259 | 234 | 234 | 208
2 192 | 268 | 261 | 261 | 227 | 227 | 193
3 224 | 273 | 257 | 257 | 227 | 227 | 179
4 174 | 286 | 271 | 271 | 239 | 239 | 208
5 205 | 292 | 273 | 273 | 239 | 239 | 208
6 214 | 286 | 256 | 256 | 229 | 229 | 179
7 229 | 281 | 268 | 268 | 229 | 229 | 198
8 229 | 290 | 280 | 280 | 231 | 231 | 194
9 240 | 293 | 271 | 271 | 231 | 231 | 198
10 224 | 292 | 284 | 284 | 254 | 254 | 215
11 233 | 305 | 281 | 281 | 249 | 249 | 167
averagg 218.5| 285.3| 269.2| 269.2| 235.4| 235.4| 195.2
SD 19.77] 10.47] 9.49| 9.49| 8.64 | 8.64 | 14.22

Table 87: i values of peaks and valleys of the three phrasssritence

(25a) in Chapter 3 for speaker YK.

V1 P1 V2 P2 V3 P3 V4

1 205 | 277 | 261 | 261 | 230 | 230 | 204
2 195 | 273 | 267 | 267 | 229 | 229 | 164
3 202 | 286 | 266 | 266 | 238 | 238 | 188
4 216 | 278 | 264 | 264 | 226 | 226 | 205
5 212 | 278 | 268 | 268 | 231 | 231 | 205
6 197 | 286 | 267 | 267 | 226 | 226 | 208
7 236 | 292 | 278 | 278 | 238 | 238 | 206
8 238 | 280 | 261 | 261 | 236 | 236 | 198
9 236 | 285 | 271 | 271 | 220 | 220 | 185
10 225 | 300 | 280 | 280 | 233 | 233 | 185
11 244 | 295 | 281 | 281 | 239 | 239 | 207
averagg 218.7| 284.5| 269.5] 269.5| 231.5] 231.5| 195.9
SD 17.06| 8.00| 6.87 | 6.87 | 5.76 | 5.76 | 13.23

Table 88: [y values of peaks and valleys of the three phrasssritence

(25b) in Chapter 3 for speaker YK.
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V1 P1 V2 P2 V3 P3 V4

1 232 | 261 | 251 | 251 | 214 | 231 | 220
2 220 | 267 | 247 | 247 | 207 | 230 | 229
3 224 | 256 | 246 | 246 | 214 | 230 | 229
4 220 | 267 | 242 | 242 | 214 | 233 | 228
5 238 | 267 | 249 | 249 | 218 | 239 | 234
6 221 | 255 | 245 | 245 | 216 | 233 | 225
7 227 | 254 | 246 | 246 | 221 | 234 | 234
8 227 | 252 | 242 | 242 | 232 | 232 | 229
9 210 | 265 | 240 | 240 | 229 | 229 | 228
10 223 | 249 | 247 | 247 | 217 | 230 | 229
11 217 | 247 | 237 | 237 | 211 | 223 | 221
averagq 223.5| 258.2| 244.7| 244.7| 217.5| 231.3] 227.8
SD 7.15] 7.18| 3.91| 391 | 7.05| 3.72| 4.24

Table 89: i values of peaks and valleys of the three phrasssritence

(25a) in Chapter 3 for speaker AM.

V1 P1 V2 P2 V3 P3 V4

1 235 | 255 | 243 | 243 | 210 | 226 | 225
2 216 | 256 | 247 | 247 | 218 | 230 | 229
3 227 | 256 | 250 | 250 | 211 | 228 | 228
4 231 | 261 | 257 | 257 | 216 | 231 | 229
5 242 | 274 | 265 | 265 | 243 | 243 | 238
6 225 | 244 | 239 | 239 | 204 | 217 | 215
7 229 | 248 | 247 | 247 | 210 | 228 | 225
8 223 | 247 | 244 | 244 | 219 | 233 | 225
9 222 | 249 | 246 | 246 | 213 | 228 | 223
10 229 | 255 | 247 | 247 | 216 | 232 | 225
11 230 | 249 | 246 | 246 | 213 | 225 | 224
averagg 228.1| 254.0| 248.3| 248.3| 215.7| 229.2| 226.0
SD 6.57] 794 ]| 6.78| 6.78 | 9.54| 6.01 | 5.26

Table 90: iy values of peaks and valleys of the three phrasssritence

(25b) in Chapter 3 for speaker AM.
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V1 P1 V2 P2 V3 P3 V4

1 135 | 168 | 158 | 158 | 116 | 157 | 141
2 149 | 167 | 144 | 159 | 108 | 133 | 128
3 132 | 166 | 156 | 156 | 123 | 145 | 132
4 146 | 162 | 151 | 151 | 114 | 135 | 122
5 149 | 158 | 151 | 151 | 117 | 135 | 125
6 143 | 163 | 154 | 154 | 116 | 130 | 118
7 140 | 165 | 153 | 153 | 124 | 135 | 127
8 133 | 158 | 149 | 149 | 118 | 123 | 112
9 146 | 160 | 149 | 149 | 125 | 134 | 120
10 162 | 169 | 156 | 156 | 113 | 135 | 124
11 124 | 155 | 145 | 145 | 113 | 131 | 124
averagg 141.7| 162.8| 151.5] 152.8| 117.0] 135.7| 124.8
SD 9.95] 441]| 429 409] 499| 836 7.21

Table 91: i values of peaks and valleys of the three phrasssritence

(25a) in Chapter 3 for speaker SK.

V1 P1 V2 P2 V3 P3 V4

1 104 | 165 | 157 | 157 | 120 | 141 | 141
2 146 | 170 | 160 | 160 | 129 | 129 | 118
3 167 | 182 | 171 | 171 | 137 | 157 | 143
4 158 | 171 | 162 | 162 | 119 | 150 | 127
5 132 | 150 | 134 | 134 | 112 | 141 | 141
6 152 | 164 | 154 | 154 | 131 | 148 | 140
7 133 | 163 | 152 | 152 | 134 | 142 | 140
8 158 | 170 | 161 | 161 | 135 | 146 | 141
9 106 | 160 | 151 | 151 | 114 | 135 | 114
10 124 | 157 | 147 | 147 | 110 | 136 | 136
11 136 | 163 | 152 | 152 | 112 | 139 | 136
averagg 137.8] 165.0| 154.6] 154.6] 123.0] 142.2| 134.3
SD 19.87| 7.97 1 9.09] 9.09| 990 | 7.42| 9.59

Table 92: [y values of peaks and valleys of the three phrasssritence

(25b) in Chapter 3 for speaker SK.
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V2 P2 V3
1 174 276 168
2 182 254 169
3 191 281 182
4 180 290 179
5 180 282 174
6 198 280 179
7 192 276 182
8 197 271 176
9 193 292 187
10 200 295 201
11 188 281 180
average 188.6 279.8 179.7
SD 8.15 10.72 8.61

Table 93: iy peak and valley values of the second phrase in

sentence (11a) in Chapter 4 for speaker YK.

V2 P2 V3
1 212 310 190
2 234 302 186
3 222 309 181
4 236 307 176
5 266 301 186
6 236 316 197
7 243 319 183
8 234 270 184
9 240 288 182
10 264 314 194
11 238 300 198
average 238.6 303.3 187.0
SD 14.94 13.40 6.66

Table 94: iy peak and valley values of the second phrase in

sentence (11b) in Chapter 4 for speaker YK.
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V2 P2 V3
1 175 276 164
2 172 288 166
3 178 251 161
4 186 302 175
5 177 296 169
6 181 307 175
7 185 296 186
8 194 291 184
9 158 296 183
10 211 304 200
11 189 295 191
average 182.4 291.1 177.6
SD 12.88 14.99 11.70

Table 95: [y peak and valley values of the second phrase in

sentence (12a) in Chapter 4 for speaker YK.

V2 P2 V3
1 235 295 170
2 225 299 167
3 198 325 178
4 245 293 188
5 244 303 180
6 182 298 180
7 205 307 188
8 191 295 185
9 185 292 187
10 187 299 197
11 166 305 205
average 205.7 301.0 184.1
SD 26.00 8.87 10.47

Table 96: iy peak and valley values of the second phrase in

sentence (12b) in Chapter 4 for speaker YK.
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V2 P2 V3
1 189 277 172
2 198 285 215
3 194 295 178
4 192 302 180
5 201 311 226
6 189 310 189
7 194 285 182
8 193 306 188
9 196 283 178
10 224 311 197
11 198 299 191
average 197.1 296.7 190.5
SD 9.22 11.90 15.81

Table 97: iy peak and valley values of the second phrase in

sentence (13a) in Chapter 4 for speaker YK.

V2 P2 V3
1 264 312 180
2 258 315 209
3 261 331 189
4 269 319 189
5 259 328 200
6 265 318 194
7 271 316 181
8 279 323 186
9 277 312 187
10 282 310 191
11 274 330 193
average 269.0 319.5 190.8
SD 7.91 7.17 7.91

Table 98: iy peak and valley values of the second phrase in

sentence (13b) in Chapter 4 for speaker YK.
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V2 P2 V3
1 188 284 179
2 191 297 183
3 189 268 168
4 195 306 184
5 185 303 187
6 198 321 196
7 198 305 190
8 198 292 194
9 202 310 194
10 204 306 201
11 204 305 199
average 195.6 299.7 188.6
SD 6.29 13.57 9.29

Table 99: [y peak and valley values of the second phrase in

sentence (14a) in Chapter 4 for speaker YK.

V2 P2 V3
1 242 303 176
2 255 314 189
3 181 302 179
4 245 311 180
5 252 315 191
6 265 328 193
7 272 325 185
8 263 319 194
9 275 312 196
10 276 325 201
11 254 310 196
average 299.7 314.9 189.1
SD 13.57 8.25 7.70

Table 100: Fpeak and valley values of the second phrase in

sentence (14b) in Chapter 4 for speaker YK.



