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Abstract

The relationship between syntactic structure and prosodic structure has received
increased theoretical attention in recent years. Richards (2010) proposes that Japanese
allows wh-elements to stay in situ because of an aspect of its prosodic system. Specif-
ically, in contrast to some other languages (like English), Japanese can prosodically
group wh-elements together with their licensers. This prosodic grouping is signaled by
eradication or reduction of the lexical pitch accents of intervening words. In this the-
ory, a question still remains as to whether each syntactic derivation is checked against
its prosodic realization, or whether what allows Japanese wh-elements to stay in situ
is more abstract in character. To address this question, we test whether and how the
evidence of the prosodic grouping is observed in naturalistic utterances. Our analysis
makes use of a computational toolkit that allows us to assess the presence of tonal
targets on a token-by-token basis. Our analysis shows that almost all speakers pro-
duce some sentences that show prosodic grouping of wh-elements and their licensers,
as well as some that do not. Our results generally support the prediction of Richard’s
(2010) theory, and they furthermore suggest that the prosodic properties of Japanese
that allow their wh-elements to stay in situ must be an abstract grammatical feature of
Japanese. We conclude that, while language-specific syntax operates in the presence of
language-specific prosody, syntax does not vary to accommodate variation in prosody,
as least not in this case.

1 Introduction

The relation between syntactic structure and prosodic structure has received increased the-
oretical attention in recent years. The standard feedforward model, in which the syntactic
derivation is computed first and prosody follows, has been challenged by apparent cases in
which prosody and other phonological factors influence the syntactic derivation (e.g. Anttila,

∗We received helpful comments from the participants at the following conferences, AMP 2019, His-
PhonCog 2019, and ICPP 2019, especially Mary Beckman, Ryan Bennett, Edward Flemming, and Haruo
Kubozono. They bear no responsibilities for the remaining errors.
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Adams, and Speriosu 2020; Bennett, Elfner, and McCloskey 2016; Breiss and Hayes 2020;
Shih and Gribanova 2016; Shih and Zuraw 2017).1 We take up an example from the widely
discussed syntactic phenomenon of wh-movement.

Languages differ with respect to whether wh-phrases move overtly or not: Tagalog wh-
phrases move overtly, whereas Japanese wh-phrases can stay in situ (or move covertly). In
Minimalist Syntax (Chomsky 1995), this difference was stipulated to derive from a difference
in feature strength. Strong (or uninterpretable) features, which Tagalog wh-elements have,
need to be checked in the syntax, which requires overt movement, whereas weak features
associated with Japanese wh-elements can be checked at LF. This account restates the
difference between overt and covert movement in terms of feature strength. Richards (2010)
pursues a more explanatory theory of this cross-linguistic variation in wh-movement and
attempts to derive differences between overt movement and covert movement (or lack of
overt movement) from independent properties of each language (see also Richards 2016 for
an extension of this proposal to a wider range of syntactic phenomena).

More specifically, Richards (2010: 145) argues that there is a language universal principle—
all languages attempt “to create a prosodic structure for wh-questions in which the wh-phrase
and corresponding complementizer are separated by as few prosodic boundaries as possible.”
This prosodic grouping is accomplished in Tagalog via wh-movement. Inspired by a body
of work on Japanese intonational patterns (Deguchi and Kitagawa 2002; Ishihara 2003; Hi-
rotani 2005; Sugahara 2003; Smith 2005), Richards (2010) proposes that Japanese has a
prosodic means to group the wh-phrase and its complementizer, and hence does not need to
resort to overt wh-movement.2

This theory can be interpreted in two ways: one is that whether a wh-element moves or
not is determined for each syntactic derivation; the other is that there is an abstract prosodic
feature of Japanese that allows wh-elements to stay in situ, and it is not necessarily the case
that each syntactic derivation is checked against its prosodic realization. To address this
question, one of the aims of this paper is to elicit prosodic patterns from naive participants
in a controlled experiment in order to examine if—and how—wh-sentences in Japanese show
evidence of prosodic grouping between wh-elements and their licensers. Our results show
that there is prosodic variation, which implies that the same syntactic derivation can be
produced with different prosodic structures. Some instances show evidence for prosodic
grouping, while others do not, indicating that what allows Japanese to have wh-elements in
situ is abstract in character.

Some background information regarding the Japanese prosodic system is in order. In
Japanese, a Minor Phrase (MiP) contains at most one accented lexical item, and is signaled
by a phrase-initial %LH rise and a H*+L accentual fall (e.g. Igarashi 2015; Pierrehumbert
and Beckman 1988; Venditti 2005; Venditti, Maekawa, and Beckman 2008).3 Deguchi and

1See footnote 1 in Bennett, Elfner, and McCloskey (2016) for a list of relevant proposals in which phono-
logical factors can influence word order.

2Smith (2011) argues based on the data from Fukuoka Japanese that it is the complementizer, not the
wh-elements, that derives this phrasing pattern. We are not concerned in this paper what triggers this
prosodic grouping.

3Minor Phrase is also known as an Accentual Phrase. Major Phrase, the level above Minor Phrase, is also
known as an Intermediate Phrase. Terminological differences do not concern us here (see Igarashi 2015 for
a recent systematic review). We use the term Minor Phrase, because this is what Richards (2010) uses. See
Richards (2016) for a proposal which deploys a recursive prosodic structure without a Minor Phrase/Major
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Kitagawa (2002), one source of inspiration for Richards (2010), argue that these tonal events
associated with Minor Phrases are eradicated after wh-elements up to the complementizer
that licenses the wh-elements, effectively grouping the wh-phrase and complementizer within
a single Minor Phrase.4 This eradication is accompanied by a boost of accentual rise on the
wh-element itself, which is arguably an instance of a more general focus-induced prominence
boost (Igarashi 2015, Ishihara 2015 and Venditti, Maekawa, and Beckman 2008 and many
references cited therein). Deguchi and Kitagawa (2002: 74) state:

Another important prosodic effect of focus pointed out by Ishihara (2000) (ex-
tending the original observation by Ladd (1996)) is that an emphatic accent is
accompanied by what we label as “eradication” of lexical accents. That is,
when one or more of [the] lexical accents follow an emphatic accent, their H
tones (H*) are all suppressed. As a result, the lowest f0 induced by the emphatic
accent is inherited and prolonged with further gradual declination up to the right
boundary of some clausal structure (emphasis in the original).

An oft-cited pair of pitch tracks is provided in Figure 1, which is reproduced from Ishihara
(2003: 53). The top panel shows a declarative sentence consisting of four words which are
all lexically accented. The bottom panel shows a corresponding wh-sentence, in which the
second word is a wh-element, nani-o “what-ACC,” shown by an arrow. The domain of
eradication in the wh-sentence (or reduction: see below) is shown in grey.

If Deguchi and Kitagawa’s observation is correct, then we have a very simple story
in accordance with Richards’ theory—Japanese groups wh-elements and the complemen-
tizer within a single Minor Phrase without any intervening Minor Phrase boundaries. The
prosodic structure that would reflect Deguchi and Kitagawa’s observation is schematically
depicted in (1). This structure is also entertained by Richards (2010: 145), although he
ultimately adopts a different structure, to be discussed below, in (2).

(1) MiP[wh DP DP V Comp]

If (1) is correct, any tonal events in the intervening DPs should be lost, a la Deguchi and
Kitagawa (2002); i.e., the intonational contour should be “flat” throughout the whole Minor
Phrase. We note at this point that the claim by Deguchi and Kitagawa (2002) is based on
the intonational contours produced by the authors. They note the preliminary nature of the
data and the need to test the claim about tone eradication with more objective methodology.
We provide this test in the current study.

Some later studies cast doubt on Deguchi and Kitagawa’s (2002) claim that accent fol-
lowing wh-elements is eradicated—instead, the post-wh accent may simply be reduced (see
Hirotani 2005; Ishihara 2003; Ishihara 2011; Sugahara 2003—see also Maekawa 1994). Ishi-
hara (2003: 32) for example notes that if all tonal events after wh-elements are eradicated,

Phrase distinction (e.g. Ito and Mester 2012). In this paper we follow Richards’ (2010) conventions, as the
predictions regarding phonetic realizations are straightforward to illustrate.

4See also Igarashi (2015), Pirrehumbert and Beckman (1988), Venditti et al. (2008) and Ishihara (2015)
and works cited therein for (de)phrasing that may occur in post-focal positions in general. Most of these
studies, however, posit that dephrasing occurs at the level of the Major Phrase rather than the Minor Phrase.
In the current paper, we focus on the proposal by Deguchi and Kitagawa (2002) and specifically analyze
those contexts that are relevant to wh-constructions in Japanese.
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(a) Declarative. “Naoya drank something at a bar” 

 

(b) Wh-sentence. “What did Naoya drink at a bar?” 

Figure 1: Illustrative pitch tracks a declarative sentence and a wh-sentence in 
Japanese. Reproduced from Ishihara (2003: 53). These tokens are based on the 

production of Ishihara himself.  
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If Deguchi & Kitagawa’s observation is correct, then we have a very simple story in 

accordance with Richards’ theory—Japanese groups wh-elements and the complementizer 

within a single Minor Phrase without any intervening Minor Phrase boundaries, as 

schematically depicted in (1) (the structure adopted from Richards 2010: 145).  

 

(1) MiP[wh DP DP Comp] 

 

Figure 1: Illustrative pitch tracks of a declarative sentence and a wh-sentence in Japanese.
Reproduced from Ishihara (2003: 53). These tokens are based on the production of Ishihara
himself. Top: declarative, “Naoya drank something at a bar.” Bottom: wh-sentence, “What
did Naoya drink at a bar?”

the lexical distinction between accented and unaccented words should be neutralized after
wh-elements. Though he did not report any experimental results, Ishihara suggests that
this neutralization does not occur. Hirotani’s (2005) production study showed substantial
variation across speakers in the degree of compression after wh-elements. Richards (2010:
149-151) posits the prosodic structure schematized in (2) for Japanese, in which wh-elements
and the complementizers are grouped in a higher recursive Minor Phrase. The recursive Mi-
nor Phrase was first proposed for Japanese by Kubozono (1988); more recent work has
identified potential problems with this analysis, suggesting instead that the higher prosodic
level is a Major Phrase. The issues with the recursive Minor Phrase, pointed out by Ito and
Mester (2012), is that since Minor Phrases are usually defined in terms of accent culmina-
tivity (i.e., at most one accent), a recursive structure should not be possible (except for very
special cases in which all the terminal Minor Phrases contain an unaccented item). For our
purposes, the difference between a Major Phrase and recursive Minor Phrases is minimal.
However, if the higher level prosodic structure is indeed a Major Phrase, then the tonal
events of the intervening DPs should be reduced due to independently observed downstep,
as the domain of downstep is a Major Phrase (McCawley 1968; Pierrehumbert and Beckman
1988; Poser 1984) (cf. Ishihara 2016). Unlike (1), then, the prosodic structure in (2) predicts
that accentual rises in the intervening DPs should be reduced, compared to when they occur
in non-wh-contexts.

(2) MiP(MaP)[MiP[wh] MiP[DP] MiP[DP V Comp]]

Ishihara (2011) reports an instrumental study that suggests that reduction (instead of
eradication) takes place after wh-elements, as predicted by the structure in (2). However,
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as we will discuss more fully below, Ishihara (2011) only examines averaged contours, and
a token-by-token analysis is not reported. As we show below, however, looking at averaged
contours can be misleading. From averages, it is not possible to differentiate between reduc-
tion and variability, phonetic outcomes which often map onto distinct theoretical proposals
both in this case and more generally (Cohn 2006; Shaw and Kawahara 2018). In other
words, if the phonetic realizations are variably either “fully realized” or “completely era-
diated,” averaging over these two categorical generalizations would not be distinguishable
from “reduction.”

To summarize, Richards’ (2010) theory of wh-movement assumes that Japanese resorts
to some sort of prosodic means in one way or another to group wh-elements and their
licensers. Since past work has shown variation in f0 patterns following wh-elements (e.g.,
Hirotani 2005), we feel that it is important to test for tone eradication/reduction on a token-
by-token basis. The time is particularly appropriate given the recent development of new
computational methods for assessing on a token-by-token basis whether a phonetic target is
reduced, deleted or fully realized (Shaw and Kawahara 2018). This new method allows us to
tease apart two possible interpretations of Richards’ (2010) theory: whether each syntactic
derivation is checked against its prosodic realization, or whether what allows Japanese wh-
elements to stay in situ is more abstract in character.

2 The current study

Against this theoretical background, this paper reexamines wh-phrase conditioned tone erad-
ication/reduction in Japanese. We adopt a token-by-token analysis of intonational contours,
using the computational toolkit developed by Shaw and Kawahara (2018). The basic ap-
proach is to classify intonational contours based upon competing phonological hypotheses,
in this case the presence/absence of an H tone. Each intonational contour is assigned a
probability of being generated from a LHL pitch accent or a LΦL pitch accent, where Φ
represents syllables unspecified for f0. A key step in mapping the continuous trajectories to
discrete phonological hypotheses is a low-dimensional representation of the f0 signal, which
is accomplished using Discrete Cosine Transform. More broadly, the approach fits within the
broader analytical strategy of functional data analysis (e.g., Beddor et al. 2018; Krivokapić,
Styler, and Parrell 2020; Lee, Byrd, and Krivokapić 2006), as the low dimensional repre-
sentation is achieved by fitting non-linear functions to the data. A key innovation of the
approach is that phonetic interpolation, characteristic of LΦL, is formalized stochastically.
First developed to assess the presence/absence of a lingual vowel target of devoiced vowels
in articulatory trajectories, the approach is general and has been extended to other types of
continuous phonetic data, including nasal reduction in Ende (Brickhouse and Lindsey 2020)
and tone reduction in Mandarin Chinese (Zhang, Geissler, and Shaw 2019). In addition
to being able to analyze each tonal contour on a token-by-token basis, this method has an
advantage of being able to analyze the whole intonational contour without relying on “magic
moments” (Mücke, Grice, and Cho 2014), i.e., particular aspects of the phonetic signal, such
as f0 minima or maxima, are not given privileged status in the analyses.

To preview the results, our analysis shows that there is prosodic variation. Almost all
speakers produce some sentences that behave as predicted by Richards’ (2010) theory, as

5



well as some that do not. We conclude that the prosodic properties of Japanese that allow
their wh-elements to stay in situ is an abstract feature of Japanese, and it is not the case
that each syntactic derivation has to be checked against its phonetic/prosodic realizations.
The overall conclusion with respect to the case under study is that, while language-specific
syntax may operate in the presence of language-specific prosody, syntax does not vary to
accommodate variation in prosody.

2.1 Methods

2.1.1 Materials

The current study reanalyzes a subset of the data recorded by Ishihara (2011). The cor-
pus features carefully controlled pairs consisting of a declarative sentence and wh-question
counterpart. All sentences consisted of five words. Schemata of the item pairs are given
in (3) and (4), together with one example sentence for each condition. Accent is shown by
an apostrophe (’) following accented vowels. Word2, Word3, and Word4 were all lexically
accented. For wh-questions, the second word was the wh-phrase. There were six types of
sentences with different lexical items for (3) and (4).

(3) Declarative sentence (control): Word1 Word 2[-wh] Word3 Word4 Verb

Maruyama-wa
NAME-TOP

e’rumesu-no
Hermes-GEN

eri’maki-ni
scarf-DAT

nomi’mono-o
drink-ACC

kobo’shita
spilt

“Maruyama spilled drink over Hermes scarf.”

(4) Wh-question sentence (test): Word 1 Word 2[+wh] Word3 Word4 Verb

Maruyama-wa
NAME-TOP

do’nohito-no
whose

eri’maki-ni
scarf-DAT

nomi’mono-o
drink-ACC

koboshi
spilt

mashi’ta
POL-PAST

ka?
COMP

“What type of scarf did Maruyama spilled drink over?”

The sentences in (3) serve as the control sentences. Both Word3 and Word4 are Minor
Phrases; as such, the phrasal tones (%LH) and lexical accent (H*+L) of both Word3 and
Word4 are realized (i.e. full target), as shown in a sample pitch track given in Figure 2 (top).

We are interested in whether Word3 and Word4 in (4) (=Figure 2, bottom) also fully
retain these %LH*+L tones, or whether these tones are completely eradicated or reduced.

2.1.2 Procedure

The stimuli contain six items per each of the two conditions shown in (3) and (4) (i.e.,
2 × 6 = 12 target sentences). They were recorded together with another 142 filler sentences
(which were recorded for other studies).

Nine native speakers of Tokyo Japanese (4 females and 5 males) read all the stimulus
sentences, twice each. One stimulus sentence was presented to a speaker per trial on a
computer screen. Speakers were allowed to repeat the sentence when they made a mistake
or they felt that their utterance was unnatural, in which case only the last rendition was used
for the following analysis. The order of the stimuli was pseudo-randomized. Two recordings
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Figure 2: Sample pitch tracks from the current recordings. Top: declarative sentence (=
sentence (3)). Bottom: wh-sentence (= sentence (4)).

per speaker were made in two different randomized orders. A total of 432 tokens (12 target
sentences read by 9 speakers twice each for Word3 and Word4) entered into the subsequent
analysis.

2.1.3 Analysis

The intonational contours of Word3 and Word4, delimited by %L and +L, were extracted
using YAAPT, a robust pitch tracking algorithm (Yet Another Algorithm for Pitch Tracking:
Zahorian and Hu 2008). We then applied the computational toolkit developed by Shaw and
Kawahara (2018).

The starting point of the approach is to recognize that, given a phonetic trajectory, it
is often hard to decide, especially if we rely on visual inspection of pitch tracks, whether
that trajectory should be characterized as linear interpolation between two targets (with
declination), or whether it has a distinct phonetic target (i.e. in the case at hand, a H tone),
as schematically illustrated in Figure 3. This is particularly so because actual intonational
contours always involve natural variability, due to various factors such as consonantal per-
turbations (Hombert, Ohala, and Ewan 1979), the influences of vowel height (Whalen and
Levitt 1995), and others; in other words, intonational contours are usually “bumpy”, and it
is often hard to tell whether a “bump” comes from an actual phonological specification or
merely due to random variation (noise).
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Figure 3: Deciphering whether a contour has a H(igh) tonal target. The dotted blue line,
representing an actual phonetic contour, is shown together with phonetic schemata for com-
peting phonological hypotheses, LΦL (solid black line) and LHL (solid red line).

To address this question in an objective fashion, we first transform the phonetic trajecto-
ries (i.e. intonational contours) into a low-dimensional space, so that we have a mathematical
handle on them. For this purpose, we use Discrete Cosine Transform (DCT) to transform
phonetic signals from the time domain (changes in f0 over time) to the frequency domain
(sums of cosines of different frequencies and amplitudes). The numerical expression of DCT
is given in formula (1)-(2). Like Fourier Transform, this analysis decomposes trajectories
into a set of frequency components.DCT:
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The f0 contour across Word3 and Word4 can be represented faithfully in the frequency
domain using four DCT components. We determined this using the inverse function for
DCT, iDCT, which transforms cosines (frequency domain) back to f0 trajectories in the
time domain. The numerical expression of iDCT is given in formula (3)-(5).
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Using iDCT, we simulated pitch trajectories from different numbers of DCT coefficients
and compared the simulated trajectories to the actual trajectories. For the case at hand,
using four DCT coefficients achieves higher than 95% fit between actual and simulated
trajectories.

Having verified that we can faithfully represent f0 trajectories (time domain) with four
DCT coefficients (frequency domain), we proceeded to set up stochastic generators of our
two competing phonological hypotheses, LHL and LΦL in Figure 3, in the frequency domain.
Gaussian distributions over DCT components for the control sentences (3) describe the LHL
hypothesis. Both the mean and the standard deviation of the distributions were determined
by the data. Gaussian distributions for LΦL were defined with reference to linear interpo-
lation between the two L tones in the test sentences (4). The mean of the distributions
was determined by DCTs fit to the linear interpolation. The standard deviation was set
to the same standard deviation for the LHL hypothesis. The LΦL is thus a realization of
linear interpolation with the same level of variability as the control sentences (3). Contours
created from the LΦL generator, using iDCT, simulate how the LΦL line in Figure 3 would
be phonetically realized given naturalistic variability.

Finally, we used the stochastic generators of our phonological hypotheses as a Bayesian
classifier (formula (6)). The classifier assigned posterior probabilities to each test token, i.e.,
Word3 and Word4 following wh-elements in the test sentences (4). The posterior probability
represents the likelihood that the token was generated by one phonological hypothesis or the
other. Since the probabilities are complementary, we report, for each token, the posterior
probability that it was generated by the LΦL hypothesis, indicating tone eradication.
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2.2 Results

Figure 4 shows the posterior probability of eradication for Word3. Tokens on the right have
a high probability of being generated by the LΦL model (tone eradication). Tokens on the
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left have a high probability of being generated by the LHL model, as in our control sentences
(3) (=full target). Many speakers (Speakers 1, 2, 4, 5, 7, 8, 9) show at least some tokens
that have a high posterior probability of eradication (right). These tokens thus support the
view expressed by Deguchi and Kitagawa (2002); i.e. they instantiate tonal patterns deriving
from the prosodic structure posited in (1) and directly support Richards’ (2010) argument
that wh-elements and their licensers are grouped within a single Minor Phrase in Japanese.

However, Speakers 6, 7, 8, and 9 show a large number of tokens that have a high prob-
ability of being generated by the LHL model, i.e., no different from tonal realizations in
declarative sentences. These tokens show no or very little trace of reduction (near 0 proba-
bility of LΦL). We finally observe those tokens whose posterior probabilities are in the middle
range (Speakers 2, 4, 5, 7). These tokens show properties that are intermediate between the
two phonological hypotheses, and thus are best viewed as phonetically reduced, instantiating
tonal patterns predicted by the structure in (2). For most speakers (all except Speaker 3),
within-speaker variability is also evident.

Figure 4: Posterior probabilities of tone eradication for Word3. For visibility, the scale of
the vertical axis is optimized for each speaker.

Figure 5 shows the posterior probability of eradication for Word4. The structure of the
figure is the same as Figure 4. Most speakers (all but Speakers 1 and 6) show tokens of
high eradication probability (right). Speakers 1, 3, 5, 6, and 8 also produced tokens with full
tonal targets (left) and there are many tokens as well that are phonetically reduced (middle).
Again, just like Word3, we observe both inter- and intra- speaker variability.
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Figure 5: Posterior probabilities of tone eradication for Word4. For visibility, the scale of
the vertical axis is optimized for each speaker..

At this point we would like to highlight the importance of analyzing each token separately,
instead of just looking at averaged contours, as Ishihara (2011) did. Take the case of Word4
for Speakers 3 and 4, for example. Speaker 4 shows reduction for all tokens; Speaker 3
on the other hand shows a bimodal distribution of full targets and eradication. If we were
to be only looking at averages, we would have erroneously concluded that both speakers
show reduction (Cohn 2006; Shaw and Kawahara 2018). This comparison highlights the
importance of analyzing each token separately. We would also like to note that our analyses
do not grant any privileges to “magic momoents” in intonational contours, such as f0 minima
or maxima, but analyze the whole contours in their entity, thus eschewing the danger of
missing important aspects of dynamic speech (Cho 2016; Mücke, Grice, and Cho 2014;
Vatikiotis-Bateson, Barbosa, and Best 2014).
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3 General Discussion

Our analysis shows that most speakers do show some tokens in which %LH*+L tones are
eradicated (i.e. tokens which can be characterized as linear interpolation between %L and
L), supporting the prosodic structure in (1). Some tokens were best viewed as showing
reduction, suggesting the prosodic structure in (2). At the same time, however, no speakers
consistently show eradication, and more importantly, there are tokens that show a high
probability of LHL structure (i.e. no eradication or reduction). These results allow us to tease
apart two interpretations of Richards’ (2010) theory, laid out in the introduction: whether
(1) each syntactic derivation is checked against its prosodic manifestations, or whether (2)
the relationship between wh-movement and the prosodic structure is more abstract. Our
results are consistent only with the second interpretation. The first interpretation would
predict that all sentences with wh elements in situ prosodically group the wh-element and
its complementizer. Our data show that this is not always the case, but there is instead
prosodic variation. Nevertheless, with the possible exception of Speaker 6, who produced
just two out of 24 tokens (one for Word3 and one for Word4) with a high (greater than .6)
probability of LΦL, all of our speakers produced at least some tokens with a high probability
of tone eradication. That is, prosodically grouping the wh-word and the complementizer is
a strategy that is available to all speakers, even though it is not obligatory. We surmise that
the availability of prosodic grouping is sufficient to license wh in-situ.

Throughout this paper, we have been following a basic assumption of research on intona-
tion, that prosodic structure can be inferred from surface tonal events. This assumption led
us to the conclusion that the source of variability comes from variable prosodic structures.
It is possible, however, that the prosodic structure is always the same, but the relationship
between the prosodic structure and their phonetic cues can be variable. Under this interpre-
tation, whose general implications for theories of intonation are yet to be explored, speakers
do not necessarily signal the prosodic grouping between wh-elements and their licensers
phonetically. This interpretation likewise requires us to posit some abstraction: speakers
have abstract prosodic structures whose phonetic cues are not necessarily signaled in actual
utterances.5

All in all, our results provide robust quantitative support from a reasonable sample
of naturally produced utterances that tone eradication/reduction, as assumed by Richards
(2010), does indeed happen in Japanese. However, the process is variable, which implies
that what is crucial is not tone eradication/reduction per se but rather the availability of
the prosodic grouping of wh-phrases and their licensers. It is not the case that a prosodic
grouping pattern is checked for each syntactic derivation. That would prevent wh in situ just
when the wh-phrase and its licenser are not prosodically grouped. Instead we conclude that
it is a more abstract prosodic feature of Japanese, related to the availability of the grouping,
that allows wh-phrases to stay in situ.

Our results show that the same syntactic derivation can map to different prosodic struc-

5This possibility may have been anticipated by Richards, when he states (2010: 148) that “[w]hat kind
of effect these wh-domains have on f0 is not part of the theory: wh-domains might involve f0 compression, a
high tone, or (in principle) no prosodic effects at all.” Richards (2010) thus does allow for the presence of a
language that groups wh-elements and their licensers together, but does not overtly signal that grouping in
any prosodic means. As we have seen, however, Japanese is a language that does signal wh-domains either
by reduction or eradication; what we are finding is that not every token shows that evidence.
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tures. Specifically, the same syntactic derivation for Japanese questions is sometimes pro-
duced with tone eradication or reduction, indicating shared prosodic constituency, can also
be produced with prosodic boundaries intervening between the wh-element and its comple-
mentizer. In the growing literature on syntax-prosody interface, it is still unclear how such
prosodic variation may influence syntactic derivations. Our results may suggest that the
syntactic derivation can proceed without necessarily referencing the phonological represen-
tation of the utterance under construction. The mere availability of prosodic grouping may
be sufficient for the syntax to license wh in situ. In this sense, the syntax may “trust” in
appropriate prosodic grouping, allowing the derivation to proceed, even as the prosody at
times betrays this trust. To be clear, we are not presenting the current results as evidence
against Richards’ (2010) proposal. Language-specific syntax operates in the presence of
language-specific prosody. Our conclusion regards the nature of this relation. The strongest
hypothesis that follows from our results is that syntax does not vary to accommodate vari-
ation in prosody.
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