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1. Introduction

The licensing of wh-elements in various languages, particularly when movement is
not required, has long been a topic of scrutiny. Researchers in Minimalist Program
traditionally determine whether a language exhibits overt wh-movement based on the
presence/absence of Q-feature (Chomsky 1995). However, there is growing skepticism
towards the use of stipulated diacritic features that lack empirical detectability. Instead,
researchers propose considering other observable features of natural language to account
for the motivation behind movement (Deguchi and Kitagawa 2002; Smith 2011; Breiss
and Hayes 2020). Contiguity Theory, developed by Richards (2010, 2016, 2018) and
Branan (2018), claims that grammatical phenomena and effects, previously attributed to
syntax, can be adequately accounted for on phonological grounds and that we may
attribute the motivation for wh-movement by prosodic grouping with Q-feature.

While there have been numerous studies examining the syntactic status of
wh-elements and their prosodic features, there is a lack of research on how Seoul Korean
prosodically groups wh-elements with their licensors. To address this gap, this study
investigates the phrasing of wh-questions in Seoul Korean. We propose a condition for
the grouping between the wh-element and its licensor, along with an intonational variation
to accommodate this grouping. Drawing on the idea that syntactic operations can
incorporate phonological information (Richards 2016), our proposal suggests that the
wh-phrasing effect occurs when the wh-element and C head satisfy a Generalized
Contiguity condition. The prosodic structure proposed in (1) represents the prosodic
structures observed in Seoul Korean for wh-phrasings, specifically for sentences involving
the if-clause (la) and that-clause (1b).

(1) Prosodic wh-phrasing in Seoul Korean ({ }: Phonological boundaries)

a. [ce X {[ece wh == Cpql} Cral
Mina-nun {nwu-ka mwun-ul ye-nunci} molu-n-ta.
Mina-TOP who-NOM door-ACC  open-if’ doesn’t know-PRS-DEC
‘Mina does not know who opens the door.’

b. [ce X {[cp wh -+ Cprql Crql}
Mina-nun {nwu-ka mwun-ul ye-n-tako mit-nun-ke-ni?}
Mina-TOP who-NOM door-ACC  open-PRS-that  believe-PRS-NML-Q

‘Who does Mina believe opens the door?’
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We provide two lines of evidence in support for the structures in (1) via the two
conducted experiments. Experiment 1 focuses on elucidating the factors involved in
wh-clustering and wh-phrasing. The former ‘wh-clustering’ regards wh-element’s
preference in native speakers to group together adjacent to the verb observed in Lee and
Chung (2020). On the other hand, the latter ‘wh-phrasing’ refers to an observation by
Jun and Oh (1996), where wh-elements form a phonological phrase with its following
word. Experiment 1 demonstrates that Lee and Chung’s wh-clustering effect is limited to
word-order task and does not occur phonologically, while Jun and Oh’s wh-phrasing
effect is observed as a genuine phenomenon, deviating slightly from their proposal. It is
found that the wh-element not only influences AP formation but also the IP boundary
tone plays a crucial role in wh-phrasing.

Experiment 2 investigates the potential impact of IP boundaries on the wh-phrasing
effect by examining sentences as presented in (1). The results show that the wh-phrasing
effect occurs between the wh-element and the C head, regardless of intervening elements.
Even when the intervening element includes a C head, every word in-between undergoes
significant pitch compression, resulting in a minimal, flat contour. Therefore, we conclude
that wh-phrasing is sensitive to the syntactic Q-feature rather than simple proximity to
a C head.

To explain the observed prosodic grouping pattern in Seoul Korean, we adopt
Richards' (2016) Generalized Contiguity, which posits that elements that agree with or
select another element must be included in a single prosodic domain (i.e., phonological
phrase, ¢). Our observation confirms that wh-phrasing in Seoul Korean occurs under the
condition where the wh-element agrees with a C head with [+Q], and this agreement is
reflected in the prosodic grouping by forming an overarching phonological domain
encompassing both elements. Additionally, the element located at the phonological edges
can be realized as a high tone (H), while the remaining elements within the whA-phrasing
undergo pitch compression. This empirical evidence supports the claim that syntactic
representations can incorporate phonological information (Richards 2016).

The rest of the paper is organized as follows. Section 2 of the paper provides relevant
information regarding Korean wh-phrasing, including phonological domains,
characteristics of Korean interrogatives, and previous studies, which served as precursors
to this research. Section 3 provides an overview of Experiment 1, along with the
experimental design, materials, and research questions guiding the study. The section also



610 Heeryun Chung - Jungu Kang

presents the results and interim discussion derived from the experiments. Section 4
handles Experiment 2, starting from its design to the results, in a similar fashion to
Experiment 1. Our proposal derived from the two experiments is presented in Section 5
and endeavors to further the understanding of Korean syntax and prosody by proposing
a newly observed pattern that signals the correspondence between the wh-element and the
licensing C head. Finally, in Section 6, the paper concludes by discussing the potential
implications of the experiment for the syntax-phonology interface and the refinement of
wh-phrasing conditions within existing theories.

2. Background

Human speech, or utterances, are considered to consist of various prosodic domains
organized into a hierarchy, with each level in the hierarchy sensitive to certain
phonological effects. There are various methods of defining such domains, including a
syntax-oriented approach such as Match Theory (Selkirk 2009, 2011; Elfner 2015) and
a purely phonological approach such as the Intonational Approach (Jun 1993, 1998).

Match Theory proposes that a prosodic structure is derived by a family of
syntax-prosody match constraints, with the original constraints proposing a direct
correspondence between syntactic categories and prosodic ones. More recent studies, a
reductionist perspective on the syntax-prosody interface, suggest that prosodic domains
instead correspond to phases (Kratzer and Selkirk 2007; Compton and Pittman 2010;
Newell and Piggott 2014; Newell et al. 2017; Weber 2020, 2022). The Intonational
Approach (Jun 1993, 1998) defines the phonological domains and classifies Korean
speech into three domains: phonological word (PW), accentual phrase (AP), and
intonational phrase (IP). In general terms, a phonological word in Korean equates to a
lexical item followed by case markers or postpositions, an accentual phrase as a domain
higher than the phonological word, and an intonational phrase as the highest domain.
Accordingly, Jun (1998) defines AP and IP to be the phonological domains in Korean
where prosodic features are encoded and realized; AP for the word-level prosody and IP
for encoding the sentence-level prosodic features such as sentential forces including

declaratives and interrogatives.! With regard to the perspectives on prosodic domains, (2)

1 It should be noted that AP can have one or more words, in which cases an AP may not always strictly
correspond to a word-level prosody.
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introduces the prosodic domains proposed by Match Theory and the Intonational

Approach.

(2) Match Theory Intonational Approach
Intonational phrase, ¢ (CP) Intonational phrase, IP
Phonological phrase, ¢ (XP)  Accentual phrase, AP
Phonological word, w (X) Phonological word, PW

Whether one AP boundary is formed or not is defined in Jun (2000). The default
Korean AP is composed of alternating H(igh) and L(ow) tones, represented as THLH.
The variable tone (T) depends on the laryngeal features of the onset segment. If the onset
consonant is aspirated or fortis, the T tone is realized as high (H), while in other cases,

it is realized as low (L). Diagram (3) illustrates this grouping.

(3) Intonational structure of Seoul Korean (Jun 2000)
P

An AP can have one or more PW, and in Korean, If the phrase has one to three
syllables, the middle H tone or middle L tone is compressed due to undershoot, as in
(4a).2 The standard example of a Korean AP with four syllables is shown in (4b). If the
phrase has more than four syllables, in contrast, the first H tone is realized on the second

syllable of the phrase and the second L tone is realized on the penultimate, resulting in

2 For example if LHL is uttered over a long phrase, the H might be quite high. If LHL is uttered over a
very short phrase, then the H might not be very high because there is not time to reach the H target.
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one AP (4c). We refer the reader to Jun's K-ToBI (2000) for further details on how the
AP for Seoul Korean is defined.

(4) Korean prosodic contours by the number of syllables (Jun and Oh 1996)
a. 1-3 syllables  b. 4 syllables c. 15 syllables

S~

0 OO O 0 0O G ' OO0
L H L H L H L H
2.1 Characteristics of wh-elements in Korean

Korean is a wh-in-situ language. In addition to this feature, Korean also allows for
scrambling of its sentence elements, which leads to relative freedom in the placement of

the wh-element in a sentence without resulting in any ungrammaticality as presented in

(5)3

(5) a. acwumeni-nun encey ecilewe-yo?
madam-TOP when  dizzy-Q
‘When do you feel dizzy?’

b. encey acwumeni-nun ecilewe-yo?
when  madam-TOP dizzy-Q
‘When do you feel dizzy?’

Example (5a) shows the wh-adjunct encey (when) in the middle of the sentence,
which is its base-generated position if we surmise this adjunct as merging into the
structure at vP. In contrast, (5b) shows the case where the wh-element in Korean can be
placed in front of the sentence without any difference in meaning. Moreover, in cases
where multiple wh-elements are included in interrogative sentences, they can be freely

positioned in front of the verb. The examples in (6) illustrate this point.

3 Particle ‘-yo’ can also be understood as a politeness marker, as it also appears in statements. In this paper,
however, we gloss the particle as a Q-marker since this is what is relevant to the focus of the paper.
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(6) a. Yengi-ka encey etise wul-ess-ni?
Yengi-NOM when  where  cry-PST-Q
‘When and where did Yengi cry?’

b.encey  etise Yengi-ka wul-ess-ni?
when where  Yengi-NOM  cry-PST-Q

c.encey  Yengi-ka etise wul-ess-ni?
when Yengi-NOM  where  cry-PST-Q

As such, Korean is considered to have no particular restriction in terms of the
distribution of wh-elements. However, Lee and Chung (2020) observe that there is a
noticeable tendency in preferred positions of wh-phrases: 1) preference of wh-phrases in
preverbal position and ii) preference for wh-phrases to be adjacent to each other. Based
on the observations, they argue that preference of shortest linear distance at PF between
the wh-element and the Q-marker makes the wh-element adjacent to the verb with the
Q-marker: the farther the distance, the lower the preference. They also make the
phonological assumption that a single rhythmic unit can be formed at PF when
wh-elements are adjacent to each other (i.e., PF agreement between the wh-element and
the Q-marker, see Lee and Chung (2020) for further details). However, their experiment
was a word order task, which leaves the phonological assumptions as assumptions that

require further verification.4
2.2 Previous analyses
We review here four previous analyses. One is a phonological analysis of prosody

in three different types of Korean wh-questions (wh-question, yes/no-question, and
incredulity question) based on the Accentual Phrase approach (Jun 1993, 1998).5 The

4 Lee and Chung (2020) conducted the experiment with 55 native Korean speakers. The participants were
asked to conduct a sentence completion task aimed at identifying the preferred position of [+w#] adjuncts
in Korean. Participants completed 24 interrogative sentences and 18 declarative sentences by incorporating
given adjunct expressions, such as [-wh] onul achimey (in this morning) and [+wh] encey (when). Three
different locations were provided within each sentence, consequently, six types of [+wh] adjuncts (e.g.,
[twh.time], [xwh.place], [xwh.reason]) were examined. The distributional patterns of [+w#] adjuncts observed
in Lee and Chung (2020) are as follows. First, [+wh] adjuncts prefer the 'wh-in-front-of-V' position (average
ratio: 72.0%) rather than the other positions (average ratio: 37.6%). Second, 'wh-adjacency' between [+wh]
adjuncts in Korean proved to be relatively high, with average ranging from 46.4 % to 65.5%.

5 Incredulity question is a term used in Oh and Lee (1993) to refer to a kind of echo question with an
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others regard the explanation of the prosody through Contiguity Theory, examining cases
from Japanese and the Busan dialect of Korean. We note some crucial differences
between our findings and theirs and conclude that the facts presented here are best
explained through Richards’ (2016) approach.

2.2.1 Phonological analysis of wh-phrasing (Jun and Oh 1996)

Jun and Oh (1996) investigated the difference in phonological realization between
three types of interrogatives in Korean: polarity questions, wh-questions, and incredulity
questions. One of the major differences they noted between polarity questions and
wh-questions was the number of APs in given sentences; for polarity questions, each AP
boundary matched the word boundaries in Korean, while for wh-questions and incredulity
questions, the wh-element tended to form one AP with the following word. The
pronounced difference between incredulity questions and wh-questions was the difference
in how high the final pitch signaling the interrogative force was raised to. An example
from Jun and Oh (1996) is given in (7):

(7) Example of a single AP including a wh-element (Jun and Oh 1996)
arewu' 'menip-nun'  [enrcey”  ecilewe-yo"]ap?
madam-TOP when dizzy-Q
‘When do you feel dizzy?’

a tfu mo ni nin on tfeatfilo wo jo?

“when”

In (7), we observe the wh-phrasing effect in action; although morphologically the
sentence consists of three words, it is only parsed into two sections. The distance between

incredulity reading. For instance, an incredulity question /nuka wajo/? would mean “WHO did you say is
coming? (= I can’t believe that X is coming. (and the speaker knows who X is.)).”
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the H tone of the wh-element and the point of the following lowest FO is longer when
both the wh-element and the following word belong to the same AP than when they
belong to different APs. Based on this, Jun and Oh (1996) analyze the wh-element and
the following word as forming one AP when the peak of the H appears on the last
syllable of the wh-element and the following L is realized on the penultimate of the
following word. Jun and Oh (1996) thus propose that, in Korean, the wh-element forms
a prosodic unit with the following word.

While Jun and Oh (1996) provide important groundwork for furthering the
understanding of intonation features of Korean wh-questions, the scope of their research
was limited. As they only tested preverbal positions for the wh-elements, this obfuscates
whether it is the wh-element that has the feature of creating one AP with the following
word, or the IP right-edge boundary tone that triggers the wh-phrasing effect. Or, it is
also possible that the effect is caused by both the wh-element and the IP boundary tone

through some unclarified interaction between the two factors.

2.2.2 Contiguity Theory: pitch reduction (Richards 2016; Kawahara et al. 2022)

Contiguity Theory seeks to explain the differences in overt movement patterns seen
across languages by considering phonological, morphological, and syntactic factors. It
proposes that these variations are the result of the interaction between universal syntactic
principles and language-specific phonological and morphological properties. In contrast to
the Minimalist Program's view of strict segregation between syntax and phonology,
Contiguity Theory suggests that the building of certain aspects of prosodic structure
begins in the narrow syntax phase, and syntactic representations can incorporate
phonological information. It argues that the apparent syntactic distinctions between
languages stem from more fundamental phonological and morphological parameters,
alongside a syntactic system that remains consistent across different languages. One
aspect of Contiguity Theory is Generalized Contiguity, which explains the analysis of
wh-movement by stating that agreeing or selecting elements must be dominated by a
single prosodic node.

According to Richards, Generalized Contiguity plays a crucial role in determining

whether a language undergoes wh-movement or is wh-in-situ:
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(8) Generalized Contiguity (Richards 2016: 146)
If a either Agrees with or selects 3, a and (3 must be dominated by a single
prosodic node, within which 3 is Contiguity-prominent.

In other words, B is considered Contiguity-prominent within ¢ if it is adjacent to a
prosodically active edge of ¢. To satisfy the requirements of Generalized Contiguity, two
operations are available: Grouping and Contiguity-adjunction. The grouping operation
involves taking a pair of prosodic nodes a and B and creating a ¢ that encompasses both
of them. Contiguity-adjunction entails selecting a pair of adjacent prosodic nodes and
designating one of them as a daughter node of the other. The variation observed in
wh-movement across languages can be attributed to the specific edge of ¢ that is
prosodically active. Consequently, the grammar of a given language utilizes either
Grouping or Contiguity-adjunction to establish Contiguity.

In languages where the prosodically active edges of phonological phrases are on the
opposite side of the wh-phrase from the complementizer, which in effect puts the two
elements under one ¢, the wh-phrase remains in its original position and forms a
contiguous structure with C through Grouping. This pattern is observed in C-final
languages like Japanese.6 For example, in Japanese, the sentence (9) is analyzed with
syntactic structure (10).

(9) Naoya-ga  nani-o nomiya-de non-da no?
Naoya-NOM what-ACC bar-at drink-PST-Q
‘What did Naoya drink at the bar?’ (Richards 2016: 81)

(10) [cp [t [xe [ne Naoya] ga] [1 [ [xp [xe nani] o] [ve [pp [xe noOmiya]
de] nonda] v] T]] C]

In (10), prior to the merger of C, the TP of (10) is mapped onto prosodic structure
(11), with prosodically activated left edges marked by parentheses.” In structure (11), the

6 In languages such as English and Tagalog, on the other hand, where the left edges of maximal projections
exhibit prosodic activity, wh-phrases must undergo overt wi-movement to the left periphery of a clause,
as exemplified in (16). This movement ensures that both the wh-phrase and C are encompassed within the
dominating ¢1, thereby satisfying Generalized Contiguity. Notably, Richards presents a novel perspective
by proposing that English displays prosodic activity at its left edges.

7  The Japanese nominal is represented as KP, with K being headed by the case morpheme, while DP is omitted.
The presence or absence of the Q particle -ro is idiosyncratic and not indicated in (13) within the narrow
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wh-phrase nani (what) occupies the largest ¢ (¢3), and upon merging and agreement with
the wh-phrase, the Grouping operation is applied, resulting in the revised structure (12).

(I11) [(or [(c2 Naoya-ga] [(43 [(6+ nani-o] [(¢s [(e6 nomiya-de] non-da]]]
(Richards 2016: 82)

(12) [ [(c2 Naoya-ga] [(sa [(63 [(p+ mani-o] [(6s [(¢6 nomiya-de] nonda]]] C]
(Richards 2016: 83)

In this revised structure, a new ¢ (¢,) is created, dominating both C and ¢3. The
wh-phrase is positioned adjacent to the prosodically active edge of ¢, satisfying
Generalized Contiguity between C and the wh-phrase. Finally, a new ¢ (¢p) is formed,
dominating both ¢, and ¢,.8 We adopt this proposal in analyzing Korean wh-in-situ
characteristics by showing how the licensor and the wh-element show a consistent
tendency to be grouped together under one phonological phrase.

Within this theory, Kawahara et al. (2022) raise a question as to whether each
syntactic derivation is checked against its prosodic realization or if the mechanism that
enables wh-in-situ is a more abstract feature. To this end, they tested recorded utterances
of wh-questions in Japanese to see if their prosodic patterns show evidence of prosodic
grouping between wh-elements and their licensors. They conducted a comparison between
wh-questions, where the wh-element occupies the second position in the sentence, and
declarative sentences with an identical structure, except for the absence of the wh-element
in the same position as presented in (13) (Kawahara et al. 2022: 8).

(13) a. Declarative sentence (control)
Maruyama-wa erumesu-no erimaki-ni nomimono-o koboshi mashi-ta.
NAME-TOP Hermes-GEN scarf-DAT drink-ACC ~ spill ~ POL-PST
‘Maruyama spilled the drink over Hermes scarf.’
b. Wh-question sentence (test)

Maruyama-wa  donohito-no  erimaki-ni nomimono-o  koboshi

syntax (see Richards 2016 for more details). Match Theory and Japanese prosody propose that each XP
corresponds to a phonological phrase ¢ (Selkirk and Tateishi 1988: 71).

8  Conversely, in C-final languages like Georgian and Basque, where the right edges of ¢ are prosodically active,
wh-phrases should be positioned as far right in a clause as possible to fulfill the requirement of Generalized
Contiguity.
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NAME-TOP whose scarf-DAT  drink-ACC spill
mashi'ta-ka?

POL-PAST-Q

‘What type of scarf did Maruyama spill the drink over?’

As the default phrasal prosodic contour combined with a lexical accent in Japanese
is Y%oLH*+L (%LH followed by H*+L), they assumed that declarative (13a) would retain
the full contour for the third and the fourth word (erimaki-ni, nomimono-o), while
wh-sentence (13b) the prosody would be reduced or deleted for the corresponding words.

They observe that, while the general result concurs with Richards’ theory, the same
syntactic derivation sometimes resulted in different prosodic structures. Specifically, the
results reveal that, for most speakers, %LH*+L tones are eradicated/reduced between the
wh-element and its licensor in wh-questions, supporting the proposed prosodic structure.
However, this pitch eradication/reduction was sometimes not realized, with the target
words retaining full prosody. Kawahara et al. (2022) conclude from this variation in the
prosodic realization that what enables Japanese wh-in-situ is more abstract in nature, and
that it is the capacity to be grouped together that is more important in the wh-licensing

than the absolute matching in all cases.

2.2.3 The direct feature reference approach (Jung 2012, 2014)

As mentioned in the previous section, Richards’ analysis implies that the syntactic
operation of wh-movement is primarily motivated by the universal condition on
wh-prosody and the way syntactic structure is mapped onto prosody. However, Jung
(2014) claims that the nature of wh-prosody and wh-domains in Korean goes beyond the
predictions of Richards’ proposal of whi-movement based on Contiguity relations. Under
Jung’s (2010, 2012, 2014) proposal, the prosodic interpretations in wh-questions are
initiated by agreement-related syntactic features. After syntax licenses the agreement
features of a wh-phrase and a C head, phonology then interprets these syntactic features

according to a set of constraints set in (14).

(14) Conditions on wh-prosody (Jung 2014: 124):
a. The valued feature of a wh-word is interpreted as a prosodic free
morpheme, so it can initiate wh-prosody freely.
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b. The valued feature of a C head is interpreted as a prosodic affix, so it
must be attached to its prosodic host.

Examples (15a) and (15b) serve as evidence in favor of Jung’s argument. Jung argues
that, due to how Richards’ theory relies on prosodic phrasing, an account based purely
on prosodic phrasing cannot explain the difference in the prosodic grouping between
(15a) and (15b) in Busan Korean (Jung 2012: 425). The contour of (15a) cuts off at the
embedded C, while (15b) extends up to the matrix C as indicated in parentheses.

(15) a. Nwuna-nun [cpnay-ka (nwukwu-l kongwon-eyse manna-ess-nun-ci)|
sister-TOP I-NoM  who-ACC  park-in meet-PST-ifqp i)
emma-hantey yaykiha-ess-na?
mother-DAT tell-PST-Q
‘Did you (sister) tell Mom [who I met t in the park]?’ (Jung 2014: 113(8))

b. [cp Nwuna-nun [cp nay-ka (nwukwu-l kongwon-eyse manna-ess-tako)]
sister-TOP I-NoM who-ACC  park-in meet-PST-DEC
emma-hantey yaykiha-ess-no)]?
mother-DAT tell-PST-Qpi)

“Who did you (sister) tell Mom that I met # in the park?” (Jung 2014: 119(16))

While this observation is valid (as results in this paper will clarify), one point worth
clarifying is how this phenomenon does not invalidate Richards’ account of prosodic
wh-licensing. Richards’ (2016) more recent theory, Generalized Contiguity, introduces
two types of relations concerning the wh-phrase: one driven by Agree (Probe-Goal
Contiguity) and the other by selection (Selectional Contiguity). Agreeing or selecting
elements is postulated to be dominated by a single prosodic node. Notably, in the context
of Selectional Contiguity, adjacency is always a requirement, whereas Probe-Goal
Contiguity is more lax in this restriction (only requires adjacency in certain cases). In
this framework, which is based on feature checking and involves a Probe-Goal relation
for wh-licensing, it is not surprising to find an embedded wh-element agreeing with the
C head that possesses the wh-feature (see also Section 2.2.2).

Given this theoretical background, we examine data on the prosodic structure of
wh-questions in Seoul Korean, providing evidence in support of Richards’ Generalized
Contiguity Theory (2016). Our analysis begins with an exploration of the research
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questions and subsequently delves into the experimental design and findings.

2.2.3 Research questions

As discussed, there have been various studies trying to identify the pattern of Seoul
Korean interrogatives and the correlation between the wh-element and the licensor (Jun
and Oh 1996; Richards 2010, 2016; Jung 2012, 2014; Lee and Chung 2020; Kawahara
et al. 2022). To our knowledge, however, no other works examine the tonal contour of
multiple wh-questions in Seoul dialect. The first research question and its subsequent Experiment
1 will show that there are critical syntactic conditions to form a phonological boundary

in Seoul Korean multiple wh-questions. The first research question is as follows.

Research Question 1

In multiple wh-questions,

i) Does the wh-cluster form one AP boundary?

ii) What factors determine the wh-phrasing effect? (wh vs. IP% vs. both)

Experiment 1 aims to ascertain whether Jun and Oh’s (1996) analysis of wh-phrasing
in which the wh-element plus its following word (FW) form a single AP (hereafter, [wh
+ FW]AP) is correctly analyzed as wh-phrasing, and then clarify whether it is the
wh-element or the IP boundary tone (or both) that causes this phrasing effect.

Given Research Question 1, the following hypotheses can be surmised. First, if the
wh-element is the factor of the wh-phrasing effect, the FW of the wh-element must be
a part of the wh-phrasing regardless of its distance from the sentence-final position (IP
boundary), as illustrated in (16a). Second, if the IP boundary tone is required for
wh-phrasing, the wh-phrasing will attempt to persist even in the presence of intervening

elements between the IP boundary and the wh-elements, as shown in (16b).

(16) Two possible cases of prosodic phrasing ({ }: Phonological boundaries)
a. If only wh-element decides wh-phrasing:
{wh  FW}xp - IP%
b. If IP boundary tone is also required:
{wh FW =+ IP%}ap
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The second research question expands upon the second possibility of the IP boundary
tone being the factor determining the prosodic phrasing in wh-questions. To be specific,
given the previous research on wh-in-situ languages allowing licensing via prosodic
grouping of the wh-elements and its licensor (Richards 2010, 2016; Kawahara et al.
2022), we aim to clarify whether the effect is purely phonological (i.e., IP boundary tone)
or syntactic (i.e., wh-licensing via prosodic grouping). To this end, we put forth the
following Research Question 2.

Research Question 2

Clarifying the type of clauses wh-phrasing takes place:

i) Does the type of C head ([+Q] vs. [-Q]) influence the phonological
phrasing?

ii) Does the location of the C head (embedded vs. matrix) influence the
phonological phrasing?

Experiment 2, based on these research questions, is designed to answer the following
questions. If it is strictly the C head (i.e., the IP boundary) that determines the domain
of wh-phrasing, the outcome will consistently demonstrate the grouping with the closest
C head regardless of the feature carried by the nearest C ([-Q] vs. [+Q]), as in (17). On
the other hand, if the Q-feature is the crucial factor for wh-phrasing, the prosodic
grouping will always attempt to align itself with the nearest corresponding C head with
[+Q] regardless of the distance, as in (18).

(17) Possibilities of grouping if the only factor is the proximity of the C head
a. [ece X {[ce wh -+ C[-QIl} C[+Q]]
b [er X {[ee wh -+ C[+Q]I} C[-Q]]

(18) Possibilities of grouping if Q-feature is the factor

a. [er X Alee wh - C[-Q]]  C[+QIl}
b. [cr X {[ce wh -+ C[+Q]]} C[-Q]]

3. Experiment 1: wh-phrasing effect in Korean multiple wh-questions

The experiments detailed in this section examined the recordings of individuals who
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are native speakers of Korean, focusing on wh-questions. The objective of these
experiments was to investigate the presence of the wh-phrasing effect as proposed by Jun
and Oh (1996), as well as the occurrence of pitch reduction as observed by Kawahara
et al. (2022). Specifically, the experiments explored the aforementioned effects in two
scenarios: when the wh-questions contained multiple wh-elements (Experiment 1) and
when they involved embedded clauses (Experiment 2).

3.1 Factorial design and materials

In order to verify Jun and Oh’s (1996) observation on wh-phrasing and additionally
examine the phonological realization of Lee and Chung’s (2020) findings (Section 2.1
and see also Lee and Chung (2020) for more details), Experiment 1 uses multiple
wh-questions as the target sentences. These sentences are compared to declarative
sentences containing [-w#]s (NPs) to analyze their tonal patterns. The experimental design
for Experiment 1 is shown in (19).

(19) Experimental Design
a. WH (2): [+wh] vs. [-wh]
b. LOCATION (2): i) FRONT: wh wh [x + V%]
ii) BACK: X wh [wh+ V%]

The first factor of this experiment involves comparing the tonal contour between the
two wh-elements and the tonal patterns exhibited by two [-wh]s (19a). The specific focus
of this investigation, as outlined in Research Question 1-(i), is to determine whether the
adjacent two wh-elements constitute a single AP or two independent APs. The second
factor (19b) is LOCATION of two adjacent wh-elements: 1) FRONT, where the wh-cluster
and the IP boundary with the intonation (V%) are separated by an intervening element
x, resulting in [x + v]%, and ii) BACK, where the wh-cluster is located in the immediate
preverbal position, resulting in [wh + V%]. If the IP boundary tone is the only factor
(Jun and Oh 1996), the two wh-elements would form a single AP only if located adjacent
to the IP boundary (back). In contrast, if the wh-element itself influences the AP
formation, there would be a contrast between the tonal patterns of [wh + v%] and [x
+ v%]. By comparing these tonal patterns, it is possible to verify the role of the
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wh-element in AP formation. Example (20) is a sample of the multiple wh-questions
tested in Experiment 1 (see also Appendix A).

(20) A sample of the multiple wh-questions
a. FRONT/[+wh]
[nwu-ka nwukwu-lul],s-custer OCEN-EY manna-ss-ni?
who-NOM whom-ACC morning-PRT  meet-PST-Q
‘Who met whom this morning?’
b. BACK/[+wh]

ocen-ey [nwu-ka nwukwu-Iul],p-ciuser ~ Manna-ss-ni?

morning-PRT who-NOM ~ whom-ACC meet-PST-Q
c. FRONT/[-wh]

Mina-ka Minswu-1ul ocen-ey manna-ss-ni?

Mina-NOM  Minswu-ACC ~ morning-PRT cry-PST-Q
‘Did Mina meet Minswu this morning?’

d. BACK/[-wh]
ocen-ey Mina-ka Minswu-lul manna-ss-ni?
morning-PRT Mina-NOM Minswu-ACC cry-PST-Q

The examples in (20a) and (20b) are multiple wh-questions, with the only difference
being the location of wh-elements within each sentence. In (20a), the wh-cluster is
positioned at the beginning of the question, while in (20b), it is placed before the verb.
By comparing these two examples, we can examine the impact of location on the tonal
patterns observed. Additionally, (20c) and (20d) demonstrate a similar comparison, but
in this case, the [+wh] elements are replaced with [-wh] elements. This allows us to

clarify the effect of wh-elements on the tonal contours.

3.2 Procedures, methods, and guiding principles

The participants were given target sentences with context. The experiment in this
study was conducted in the order of ‘Understanding the context’ followed by ‘Reading
the sentences’. The former step is set up for participants to read the context projected
on a monitor before they read the target wh-questions, in order to avoid misinterpreting
wh-questions as yes/no-questions (see Appendix A). The recordings were conducted in a

soundproofed linguistic laboratory at Sogang University. The equipment used consisted
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of a Sennheiser dynamic microphone e 835-S, a Focusrite external PC amplifier, and a
Scarlett Solo 3rd Gen. For recording purposes, the software Praat 6.2.14 (Boersma and
Weenink 2018) was utilized, with a sampling rate of 22 kHz and a bit rate of 16 bits.
The recorded audio data was saved as WAV files.

Before discussing the results, it is important to briefly mention the guiding principle
we employed to analyze the number of APs realized in a wh-question, as previously

discussed in Section 2.2.1.

(21) The principles of forming one AP (adopted from Jun and Oh (1996))

a. Three syllables or less: The middle H tone or middle L tone may not be
realized due to undershoot.

b. Four syllables or more:
-The second syllable of the wh-word will have an H tone.
-The following L tone will be realized on the penultimate of the phrase.
-The peak of the middle H tone is generally lower than that of the final
H tone.

The diagram in (22) is an example of analyzed data of the Praat program (Boersma
and Weenink, 2018) featuring a spectrogram, waveform, FO contour, and labeled data.
The presented data, "nwu-ka mil-ess-ni?" (who-TOP push-PST-Q?), illustrates the formation
of one AP. Several observations can be made: i) the second syllable of the wh-word
exhibits a H tone (point A), ii) the peak of this H tone is slightly higher than the final
H (point C), demonstrating the downstep effect, and iii) the penultimate of the phrase

carries an L tone (point B).
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(22) A sample of analyzed data by the guiding principle

300+

2504

200+

FO (Hz)

150+

morning-PRT who-ACC who-NOM push-PST-Q

3.3 Results

Out of a total of 512 sentences [64 sentences (32 multiple wh-questions and 32
declaratives) across eight participants], this study analyzed 443 sentences. We excluded
64 sentences, which involved verbs starting with fricatives, as well as five sentences that
were misread.’

The figure in (23) shows the AP boundary patterns in declaratives. The numbers
enclosed in square brackets indicate the number of words used to form a single AP.
[T[1][1][1] indicates that each word in a multiple wh-question forms individual APs
resulting in four APs, while [1][1][2] indicates that the two words from the beginning
of the sentence form two independent APs, and the next two words are pronounced as
one AP. Again, the case of [1][3] illustrates that the three words form one AP except
for the beginning word of the sentence. Declarative sentences were predominantly
pronounced in four APs ([1][1][1][1]), which accounted for 95.3% of the entire dataset.
This indicates that in declaratives, each word had the highest tendency to form its own
AP boundary.

9  Fricatives are a type of speech sound where there is close contact between speech organs like lips, teeth,
or the tongue, creating a sound characterized by turbulent airflow. This turbulent airflow causes difficulties
in analysing the data. The turbulence is transcribed as an evenly distributed intensity in a spectrogram, and
this makes it difficult to analyse any consistent contours out of the utterance as it essentially "cuts" the
contour. Due to this data disruption, we have ruled out fricatives in our test sentences.
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(23) AP boundary patterns in declarative sentences

100% 95.3%
80%

60%

40%

20%
0.0%  1.6% 2.6% 0.0% 0.5%

e

0%

mupng - 2] (12111 [21011] [21121 1]

(24) The possible combinations in AP formation

FRONT/BACK Variation Clustering  wh-factor  IP%-factor
(RY[RYIRAIRY
[1[1]2]
(1121111
FRONT [2][1](1]
wh-wh-x-x% [2]12]
[11[3]
(3101]

[4]
(RAIRNRY(RY
(111121
(1121111
BACK [2][1](1]
x-wh-wh-x% | [2][2]
[1113]
[31[1]

[4]

*: This mechanism is marked with a “?” as it requires supporting data from the FRONT data
set. BACK data alone cannot tell for certain whether 1P% is a factor.

XK O XIO KOO XX O X

QOO X XOXXOONXOONXNXNX
QOO0 XOOXKOOOOOO XX

O > -

The table in (24) represents all the possible combinations in AP formation and their
corresponding possible implications about the involvement of each factor in the formation
of APs. For example, if the majority of the data supports the [2][1][1] pattern for the
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FRONT factor (which would equate to [wh wh] [x] [x%]), which heavily implies that
wh-clustering is in effect, while the other mechanisms ([wh x] or sensitivity to [P%) are
not. In Table 2, O means that the variation is consistent with the indicated mechanism.
X indicates that it is inconsistent with the given mechanism. For example, FRONT [2][2]
is consistent with Clustering, which is indicated by O. Conversely, as for FRONT [1][2][1],
the wh-element can be the factor of wh-phrasing since the data reveals that the second
(wh) and the third (FW) word form one AP while IP boundary tone is not a contributing
factor in this particular case. In the case of FRONT [1][1][2], the data indicates that the
IP boundary tone is the functioning mechanism. However, unlike FRONT [1][2][1], the
impact of the wh-factor cannot be predicted in this scenario, indicated by X in the table.

In the case of BACK factor, there can be cases where the role of the IP boundary
tone or wh-factor as a contributing factor can be ambiguous. This ambiguity arises due
to the final word aligning with an IP boundary. Therefore, to clarify the result, the result
of FRONT factors is necessitated. For example, BACK [1][1][2] pattern on its own can
mean that either the wh-factor or the IP boundary tone (or possibly both) influences the
wh-phrasing. If the FRONT [1][2][1] data pattern in tandem with the BACK [1][1][2] data,
it is highly likely that wh-factor is the only factor in the AP formation. If, on the other
hand, the FRONT data supports [1][1][2] pattern, it would imply that the BACK data
[1][1][2] should also be understood in the context of the IP boundary tone being the only
factor in its AP formation. In addition, if FRONT dataset supports [1][3] (wh [wh x x%])
and [4] ([wh wh x x%]) as well as BACK dataset [1][1][2], it would mean that both
wh-factor and the IP boundary tone are affecting the AP formation.

Of the wh-clustering effect, as seen in (25), only 26.1% (66/253) of the test sentences
were spoken as one AP, or a wh-cluster. The numbers in this table compare the results
of [2][11[1]kronts [21[2]FroNTs [11[2][1]8ACK, and [1][3]gack, Which indicate the formation
of phonological boundaries that lead to the wh-clustering effect, with the remaining data.
The majority of participants did not pronounce the wk-words as a cluster. This indicates
that the wh-adjacency effect that was observed in Lee and Chung’s (2020) word-order
task experiment is not realized phonologically.
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(25) Wh-clustering eftect

100%
80% 73.9%
60%
40%
26.1%
20% V/
N %
wh-cluster O wh-cluster X

Next, we examined what factors affected the AP formation in wh-questions. (26)
shows three possibilities, of both the wh-factor and the IP boundary tone being the factor,
of IP boundary tone being the only factor and lastly the wh-factor being the only

influence.

(26) Factors in AP formation

80%
60%
40%
20%
1.6%
0% I
IP-factor only wh-factor only

It should be noted that, due to the aforementioned ambiguous nature of the BACK
dataset in interpreting the factors, the BACK dataset was excluded from calculating the
percentage.!0 The result showed a clear preference in the factors, where both wh-element
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and the IP boundary were seen contributing to the AP formation as 52.8% of the data
had this formation.!!

3.4 Interim discussion

Experiment 1 holds significance in clarifying the factors in wh-phrasing effect and
wh-clustering. In regards to wh-clustering, this experiment shows that the wh-clustering
does not happen phonologically. Wh-phrasing effect, on the other hand, is seen as an
actual phenomenon in Korean prosody, though it differs from Jun and Oh’s (1996)
prediction. Contra Jun and Oh (1996), it is observed that not only does wh-element
influence the AP formation, but also that the IP boundary plays an important role in
determining the prosodic boundaries. The schema in (27) shows the condition for

wh-phrasing inferable from this result.

(27) Tentative wh-phrasing condition (Revised from Jun and Oh (1996))

[ [Wh ]AP ]IP%

This discovery opens up the possibility of how wh-phrasing may not be a strictly
phonological phenomenon, especially if it is sensitive to the type of C head that hosts
the IP, which is clarified in the upcoming Experiment 2. While the current research
primarily focuses on clarifying the phonological aspect of the phenomena, the refined
wh-phrasing condition opens up intriguing possibilities for future investigations into the
syntax-phonology interface. It raises questions about whether the wh-phrasing effect is
influenced by the sentence-final IP boundary tone or sensitive to the C head. Examining
wh-questions with embedded clauses could provide evidence of an interface between

syntax and phonology.

10 In the BACK dataset presented in (24), the only possibility that demonstrates the IP boundary being a factor
in wh-phrasing is [1][1][2]. However, even in this case, it remains uncertain whether the wh-phrasing is
a result of the wh-element, the IP boundary, or both. Consequently, the BACK data was not taken into account
in this analysis.

11 The figure 52.8% is considered as a significant rate for the factor of ‘forming an AP boundary’ by the
following reason. Since the average value of the three possibilities is about 33.3%, then about 33% of total
responses indicate that they are evenly distributed in the three positions. However, 52.8% is sufficient
evidence to demonstrate that both the wh-element and the IP% are essential factors in forming an AP. In
addition, the rest of the data, 36%.
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4. Experiment 2

The procedure, methods, and data analysis in Experiment 2 are identical to those used
in Experiment 1. Ten native speakers of Korean participated in this experiment, where
they were tasked with reading sentences.!? Their voices were recorded in the same

environment as Experiment 1 (see Section 3.2).

4.1 Factorial design and materials

In order to examine the potential influence of IP boundaries on the wh-phrasing
effect, the target wh-questions were specifically designed to include embedded clauses.
The factorial design, outlined in (28), captures the experimental setup with the numbers
in parentheses indicating the number of factors.

(28) a. CLAUSE TYPES (2): if-clause (Q-feature) vs. that-clause (C head)
b. LOCATION of [+Q] (2): Embedded vs. Matrix
C. DISTANCE (2): LONG (Wh + X + IPgmbedded”0) VS. SHORT (Wh + IPgmbedded”)

The first factor (28a) investigates whether wh-phrasing is a phonological (C head) or
syntactic (e.g., Q-feature) phenomenon. To determine the impact of the Q-feature's
location on phonological phrasing (28b), the [+Q] feature is located in either embedded
clauses or matrix clauses. Finally, the third factor (28c) examines whether the distance
between the IP boundary and the wh-element influences the phonological phrasing effec
t.13 The factorial-designed set of wh-questions is exemplified in ((29), see also Appendix
B).l4

12 Experiment 1 also had 10 participants, but we had to rule out two of them due to faulty recording. All
participants were university students in their twenties (five males and five females). The participants joined
in Experiment 2 were separated individuals from Experiment 1. This is considered because repeated exposure
to test sentences could affect the participants’ utterances.

13 The third factor is examined in Experiment 1. However, in Experiment 2, we re-examine the interaction
between the IP boundary and the wh-element, specifically within clauses that include embedded clauses.

14 Jung (2012) also investigated similar wh-questions in Busan Korean, focusing on the tonal contour observed
in the embedded wh-questions. However, there are three key differences between Jung’s research and ours.
First, while Jung examined Busan Korean as presented in (i), our research investigates Seoul Korean as in
(ii). Second, Jung compared a content question embedded within a polarity question (i-a) and a wh-question
with matrix C agreeing with the embedded wh-element (i-b). In contrast, our research eschewed this because
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(29) The factorial-designed set of wh-questions in Seoul Korean

a. if-clause/[+Q]embedded/SHORT
Mina-nun nae-ka mwue-1 ye-nunci  molu-n-ta.
Yengi-TOP  [-NOM what-ACC  open-if doesn’t know-PRS-DEC
‘Mina doesn’t know what I opens.’

b. if-clause/[+Q]mbedded/ LONG
Mina-nun nwu-ka mwun-ul  ye-nunci  molu-n-ta.
Mina-TOP who-NOM door-ACC  open-if doesn’t know-PRS-DEC
‘Mina doesn’t know who opens the door.’

c. that-clause/[*+Q]maix/SHORT
Yumi-nun  cyay-ka nwukwu-l an-tako mit-nun-ke-ni?
Yumi-TOP  he-NOM  who-ACC  know-that believe-PRS-NML-Q
‘Whom does Yumi believe he knows?

d. that-clause/[+Q]mauix/LONG
Yumi-nun  nwu-ka  kyay-lul an-tako mit-nun-ke-ni?
Yumi-TOP ~ who-NOM he-ACC know-that believe-PRS-NML-Q
‘Who does Yumi believe knows him?’

4.2 Results
Out of a total of 180 sentences (18 sentences (12 wh-questions and six non-wh

questions) across 10 participants), this study analyzed 176 sentences and excluded 8
misread sentences. The findings of Experiment 2 further support the impact of syntactic

the morphology of the wh-question marker and the polarity question marker is uniform (-#i) in Seoul Korean
(ii-a and ii-c), causing a potential ambiguity in meaning. Busan Korean, contrastively, has distinct
morphologies for each agreement pattern (-na: polarity question marker, -no: content question marker).
Finally, our research minimized the distance of the matrix verb from the embedded question by allowing
no intervening elements between the matrix predicate and the embedded clause.

(i) The design of the target sentences in Jung (2010, 2012, 2014): Q + Q vs. C + Q
a. Subjmarix [NPswj NPoy PPV CPpq] NPpar V-napor
b. SubjMa“.ix [NPSubj NPObj PP V CP[_Q]] NPDAT V-no[+Q]

(i) The schema of target sentence in this paper: Q + C vs. C + Q

Subijrix [Npgubj Wh \Y% CP[+Q]] V-ta[,Q]

SubjMa“.ix [NPSubj wh A\ CP[_Q]] V-m'[+Q]

Subijax [Wh Npobj A\ CP|4Q|] V-ta|_Q|

SubjMamx [W]’l Npohj \ CP[,Q]] V-}’li[+Q]

o

e o o
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features on the prosodic grouping of wh-phrasing. Experiment 2 investigates two major
cases: if-clauses with the Q-feature in the embedded C and that-clauses with the Q-feature
in the matrix C. The result for the if~clause is shown in (30). The ‘Short’ category is
the case where the wh-element and the nunci (if) are adjacent to each other, while the

‘Long’ category is the case where the two are more distant due to an intervening element.

The Figure (30) presents the results, indicating that the wh-phrasing is consistently

maintained regardless of the distance. Both cases demonstrate a high occurrence of

wh-phrasing, with each case showing more than 80% frequency.!5

(30) Wh-phrasing effect in [wh ... if]-clause type sentences

100%

80%

60%

40%

20%

0%

89.3%

10.7%

7

84.0%

16.0%

4

wh-phrasing O  wh-phrasing x
[wh ... if] [wh] ... [if]

Short

wh-phrasing O wh-phrasing x

[wh ...x... if]

[wh] ...[x]... [if]
Long

The Praat diagrams in (31) and (32) provide examples of the intonational contour of

the wh-phrasing effect discussed in (30). (31) displays the tonal contour of a sentence
where the [+Q] feature is located in the embedded clause, and the wh-element and

15 The results in this paper do not rely on statistical figures to establish significance; instead, they are presented
as percentages, showing the intonation patterns of Seoul Korean interrogative sentences that were most
frequently spoken. The percentages themselves are distinctly contrastive. Since the purpose of this experiment
is not to verify a hypothesis, but to observe and report on a certain Seoul Korean phonetic phenomena,
providing statistical metrics may not be essential. As such, emphasizing observational results rather than
statistical metrics was considered more appropriate. Additionally, given their clarity in the distribution,
additional statistical figures to prove the relevance of these findings were considered, but not reproduced
on the paper for the succinctness of the argument.
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Q-feature are adjacent to each other. In this configuration, the wh-element and nunci (if)

form an AP, demonstrating the occurrence of the wh-phrasing effect. The diagram in (32),

on the other hand, shows the tonal contour of a sentence under the same conditions as
(31), but with a slightly greater distance between the wh-element and the Q-feature. In
this case, an intervening element mwun-il (door-ACC) appears between the wh-element

and the Q-feature. Interestingly, this intervening element does not produce the expected

independent pitch contour and instead has a flat pitch represented below the horizontal

line drawn on the tonal contour. This means that even when an intervening element exists

between the wh-element and the Q-feature, the wh-phrasing effect remains intact, and this

phenomenon is reflected in a flat intonational contour.

(31) Praat diagram for if-clause/[+Q]gmbedded/SHORT, (292)

FO (Hz)

L H L
|

min

jo

mo lin da

Mina-TOP

what-ACC

don’t know-PRS-DEC
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(32) Praat diagram for if~clause/[+Q]embedded/LONG, (29b)

FO (Hz)

{\{

| onnltl o | | - [ I ™ i Al
L

L Ha L H H L H
I 1

min a nin nu ga |mu| nil | jo

dsi mo lin ‘ da

Mina-TOP who-NOM  |door-ACC open-if don’t know-PRS-DEC

This observation confirms the result of Experiment 1 replicated instead with an
embedded CP structure. First, through (31), the data confirms the wh-phrasing between
the wh-element and the IP boundary which aligns with the right edge of nunci. Second,
(32) and its high occurrence also reinforce the findings from Experiment 1 that the
wh-phrasing effect is maintained between the wh-element and the IP boundary regardless
of the intervening elements, suggesting that the phrasing is not merely phonological. Of
course, while considering the embedded CP data alone allows confirmation of the
wh-phrasing, this is insufficient to clarify what factors, phonological or syntactic, impact
this phrasing. The following results from the sentences with the Q-feature on matrix C
offers a definite answer.

For the case with the Q-feature on matrix C, similar consistency was observed in
how wh-phrasing occurred. The data in (33) shows a consistent tendency to prosodically
group the wh-element with the licensing C head, regardless of the distance between the
wh-element from the C head. The wh-phrasing tendency sustained a similar percentage
of around 80%. This leads to a significantly reduced pitch on the intervening embedded
C tako (that). Praat diagram (34) and (35) embody this pitch reduction pattern well.



Prosodic licensing in Korean wh-questions 635

(33) Wh-phrasing effect in [wh ... that]-clause type sentences

100%
82.76%
80% 77.78%

60%
40%

i 22.22%

0, . (]
20% 7 %
00 Y %
wh-phrasing O  wh-phrasing x wh-phrasing O  wh-phrasing x
[wh ... that ... Q] [wh..x.. that..Q]
Short Long

The Praat diagram in (34) reveals that the expected H tone for DEC-COMP (fa-ko) is
absent, leading to a flat tone for all intermediate elements between the wh-element and
matrix C (nwurkwul' ang ta kop mit nun;kerni'™?). If the C head is crucial for forming
wh-phrasing, a H tone would be expected on the embedded C head, indicating a
phonological boundary with an LHLH contour corresponding to mugul" anydago"
(who-AcC know-that). However, (34) demonstrates complete pitch deletion between the
wh-element and the matrix Q, resembling a basin-like shape. In essence, in wh-phrasing,
the wh-element interacts with the more distant matrix C rather than the closer C head.
This suggests that the presence or absence of the Q-feature may be major influence on
the formation of a coherent wh-phrasing structure, disregarding the proximity of the
closer C head (that, [-Q]) in favor of the more distant matrix C (-ni, [+Q]).
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(34) Praat dlagram for that-clause/[+Q]marix/SHORT, (29c¢)

“\M WWNNWWMW V‘«mm WWTM AR WNVWNLWNNH\WMW

1 BB
150 ) ‘f""‘

FO (Hz)

100+

L Ha L Ha L H (Ha tone deleted)| H

| I | 1 I 1 |
ju mi )nin je ga nu | gul an |da | go mi nin 29 ni?
Yumi-TOP they-NOM who-ACC know-that believe-Q

Next, in (35), we present the data for cases where the wh-element is further away
from both the embedded clause's C head and the matrix clause's C head. Similar to the
basin-like intonational contour observed in (34), this contour pattern was also evident in
these cases (77.8% of the entire case). What is intriguing is that despite the presence of
multiple intervening elements between the wh-element and the matrix C, including an
embedded C head, all the elements located between them demonstrated complete pitch
deletion/reduction and appeared flat. Consequently, we can confidently infer that the
wh-element establishes a cohesive wh-phrasing structure with the more distant C head,
here the matrix C that carries the Q-feature, instead of with the closer C head. Therefore,
based on the observation of pitch deletion/reduction in the elements located between the
wh-element and the Q-feature, we can ascertain the factor that determines wh-phrasing
as a C head with a Q-feature.
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(35) Praat diagram for that-clause/[+Q]mari/LONG, (29d)

WWMWWTM«\WMWWMWNWWMWWWWWAMWWMNMM
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Yumi-TOP who-TOP  |they-ACC|  know-that believe-Q

The diagram (36), where the wh-element is replaced with a DP, shows the right-edge
H tone in the embedded C head is pronounced saliently. This data serves as a piece of
evidence for the following claims. First, a H tone on the embedded C head is realized
in sentences without a wh-element that requires a licensing C head. This accentuates the
difference of pitch deletion/reduction in (34) and (35), and proves wh-element is an

integral part of the phrasing effect.

(36) Praat diagram for that-clause/[-Q]mutix

0.5 (s) 1 1.5
. , \ [ i . i 1 . . .
1s0f m m y gl’%" Bl
— W | ) o H
5 »i I‘mi“ w' iy N l | L L
E [ !l LI V|
100+ = 4 n I '
! S 7. : |t
bl SR O e T
L Ha L Ha Ha tone deleted H
I | I I | |
ju ’ mi nin nu ‘ ga | gee | lil an |da| go |min| |nin 29 ni?
Yumi-TOP who-NOM  |they-ACC]  know-that believe-Q
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In addition, we revealed a potential relationship inside an embedded clause, especially
between the Topic DP and the embedded C head in (36). The pitch contours between
the Topic DP and the embedded C are seen to be deleted/reduced (Yumi-TOP ...
know-that), similar to what we observed in wh-questions. While the similarity in
phonological phrasing behavior between Topic DP and embedded C is interesting, we do
not pursue this phenomenon in this paper and leave it to future research.

4.3 Interim discussion

Experiment 2 investigates the potential impact of IP boundaries on the wh-phrasing
effect. The first question in conducting Experiment 2 was whether the type of C head
(-nunci (if), -tako (that), -fa (DEC), -ni (Q)) influences how the prosodic phrasing is
handled. If the C head was the only factor in deciding the prosody, the phrasing would
have been consistent only with the proximity of the C head regardless of the type of C
([-Q] vs. [tQ]), as curly-bracketed in (37a) and (37b).

(37) Possibilities of grouping (reiterated from (17))
If the only factor is the proximity of the C head:
a. [ce X {[ce wh - Crql} Cral
b. [ep X {[ce wh - Cprql} Crall

However, the empirical data actually goes against this prediction and rather opts for
a prosodic grouping that seems sensitive to Q-feature as well, illustrated in (38a) and
(38b). The evidence for the grouping in (38) is furnished as follows. To this end, we
have compared the tonal contours of sentences where the location of the [+Q] feature
varied between the matrix and the embedded clause. In wh-questions with if~clause, the
wh-element and nunci form an AP, providing evidence of the presence of the wh-phrasing
effect. This phenomenon is also observed in cases where there is a certain distance
between the wh-element and the Q-feature. In wh-questions with that-clause, the
wh-phrasing persists, and the anticipated H tone on the embedded C head is deleted,
causing all intermediate tones to be flat. This implies that the presence or absence of the
Q-feature has a significant influence on the wh-phrasing, disregarding the proximity of
the closer C head.
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(38) Case of grouping if Q-feature is the factor (reiterated)
a. [cp X {[co wh -+ Cral Cral}
b. [ee X {[cr wh - Cpall Cral

The following section will introduce our proposal based on the two experiments in
this paper.

5. Proposal

Through the two experiments, we propose the conditions for wh-phrasing in Seoul
Korean based on Richards’ (2016) Generalized Contiguity theory. Accordingly, a novel
formation in phonological wh-licensing is also proposed for Korean in this section with

a discussion of Kawahara et al.’s (2022) take on pitch reductions in Japanese.

5.1 The condition for wh-phrasing in Seoul Korean

Initially, Jun and Oh (1996) analyze that the wh-element and the following word form
one AP, with the peak of the High tone appearing on the last syllable of the wh-element
and the following L tone realized on the penultimate syllable of the following word.
However, our consequent experiment with varying distances between wh-elements and IP
boundaries has shown a consistent prosodic grouping between the two. This indicates that
wh-phrasing is not purely phonological and that syntactic conditions are in action.

Richards’ (2016) Contiguity Theory proposes that both phonological cues and their
structures play a role in determining wh-movement or wh-in-situ in a certain language.
When the prosodically active edges of phonological phrases are on the opposite side of
the wh-phrase from the C head, this arrangement allows the wh-phrase to stay in its
original position and create a structure with C through Grouping. This satisfies the notion
of Generalized Contiguity, where the element that agrees with or selects another element
must be included in a single prosodic domain. Our experiments have shown that Korean
can prosodically group its wh-element with the licensor, and shows a high occurrence of
Grouping. Furthermore, in every observed instance, the wh-element consistently found its
place at the left edge of the prosodic boundary. By adhering to this specific positioning,
any element present to the left of the wh-element was deliberately excluded from the
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phonological grouping. This robust pattern of behavior serves to affirm and substantiate
the concept of Contiguity-adjunction in Generalized Contiguity, as proposed in Richards’
(2016) theory. Based on the results and discussion (see Section 3.4), we propose the
following conditions for wh-phrasing in Seoul Korean.

(39) The condition for wh-phrasing in Seoul Korean

A wh-phrasing effect is activated when the following two conditions are

satisfied:

a. Grouping for wh-phrasing
Take a prosodic node of a wh-element and another of a C head and
group them into one AP that dominates them both.

b. Contiguity-adjunction for wh-phrasing
For the C headj that Agrees with a wh-element, both must be
dominated by a single prosodic node, within which the wh-element is

located at the left edge of a prosodic boundary.

5.2 The prosodic structure observed in Seoul Korean: Basin Formation

Kawahara et al. (2022) aims to further verify Richards’ (2010) claim regarding
prosodic licensing of wh-element in Japanese. Their criteria for prosodic grouping
involved the eradication/reduction of the lexical pitch accents of words that come
between, in addition to sharing a pitch contour of a prosodic group. Through reanalysis
and refinement of their prior research, they conclude that, while Japanese speakers do
reflect prosodic grouping of wh-element and its licensor, the occurrence is not
overwhelming. Thus, their conclusion is that the mechanism allowing wh-in-situ in
Japanese is more abstract in nature, and they also claim that the ability for Grouping is
sufficient to support the Contiguity Theory.

Through our examination of interrogatives in Seoul Korean, however, we confirm a
high tendency to prosodically group wh-element and its licensor, while also showing
similar behavior to Kawahara et al.’s (2022) findings about pitch deletion/reduction.
Hence we propose a pitch suppression that occurs in Korean wh-phrasing that creates this
basin-like depressed pitch between the two highs in (40).
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(40) Basin Formation for Contiguity (Pitch reduction/deletion)
Only the elements located at the phonological edges can be realized as a
H tone, whereas the remaining elements of the Grouping undergo pitch
reduction/deletion.
[wh' x. x. x Q]

In sum, we have proposed two novel observations for the prosodic grouping of
wh-phrases in Seoul Korean based on the empirical data. First, wh-element is
phonologically grouped with its licensor regardless of the structure of the sentence and
the distance. Second, in order to achieve this grouping, the pitch contours of the
intervening words are seen to be either deleted or harshly reduced, resembling a basin
formation.

6. Conclusion

We have examined the wh-questions in Seoul Korean. The goal of this study is to
clarify the phonological characteristics of wh-questions in Seoul Korean and gain a better
understanding of their prosodic grouping conditions. Two phonological experiments were
conducted in this paper for this purpose: Experiment 1 to verify Jun and Oh’s (1996)
phonological account of wh-phrasing and Experiment 2 to examine whether the
grammatical phenomena and effects, previously attributed to syntax, can be adequately
accounted for on phonological grounds. Through Experiment 1, we examined multiple-wh
questions in Korean. We showed that the explanation of Jun and Oh (1996) lacks
flexibility in accounting for the variable length between the wh-element and its following
words. Instead, this paper suggests that both wh-element and IP boundary are crucial
factors for wh-phrasing. Experiment 2 develops this idea by testing wh-questions with
embedded clauses in order to examine the potential influence of IP boundary on
wh-phrasing. We identified that the wh-element and its licensor are phonologically
grouped regardless of the structure and distance. Additionally, to achieve this grouping,
the pitch contours of the intervening elements are deleted or reduced, creating a basin
formation.

The significance of this paper lies in the strong empirical data that supports the
possibility of an interaction between phonology and syntax in that the licensing operation
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is realized as a phonological representation of the utterance. Of course, as Kawahara et
al. (2022) also note, this does not serve as a piece of concrete evidence that syntax can
vary to fit phonology, but that prosody may be utilized as a part of a syntactic process
to license wh-in-situ. In this sense, the current results presented in this paper support
Richards’ Generalized Contiguity Theory, which claims that syntactic representations can
incorporate phonological information. This study of wh-phrasing in Seoul Korean
provides valuable insights into the intricate interplay of prosody and syntax in language.
The findings contribute to the broader understanding of language-specific phenomena and

set the stage for further research into phonological organization in different languages.
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Appendix A

Target sentences for experiment 1

A. Sample target sentences with context and multiple wh-questions
1. [Context] A7} 753 &Eskthe= of7lE =3l WAZE & 4 o & A
o1 ZolEUt
Q: AF-7F A A =342 A
2. [Context] &=F =4 &= Qr7l v 22 =31 A7 =o)5yHh
Q: Al A Fr7F %AY? A 2ol =21,
3. [Context] ¥HE<1 ZF&= o} A=A AAAA Lok HTF
A =AFUH.

B ol
ox M

t

Jol +7F 72 2

ja?
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Q: obel 7t TS BV A
4. [Context] A F7} HE EWThE

Fol o,
Q: 7 ETE Aol EAU? A WST 848 B,
5. [Context] TH2I & T3l fvi7h A% AL Brhe o712 B3 WA} ZolEoh

Q: A7 o5 A o A2 A & .

6. [Context] =& A &E 997t £AtE & €3 57 2ola5yth

Q: oA A Fv7F U2 A 5
7. [Context] T}l & ©Hd fru7F A& A& vk o7

Q: fRI7F QAL A" A AfiY? A oA

8. [Context] AL7F JAFEZY Bt WE B3 AR F
oA Eoj

Q: A oA A A7 =442 A: el mafabell A = gko].

B. Sample target sentences with context and declarative sentences
1. [Context] MY RS M= H7t 778 772 A=A 71587] s =olmyh

Q: 7 dojy? A: Ao §35 5 WE7E ARl
2. [Context] HFE A F7F F+F& WHEA =24 AT A EJFUT

Q: <& doly? A: 91971 018 7ol mhRto].
3. [Context] ¥HQl & offlel 71 75 EA=A AAEA g ok 2
oAl EAEFYT

Q: < doly? Az obel gobh Wiz E WSl

[Context] 7|7} oAl FAIYE Ft7F 9 AU Wi EEUT 4387 74

4.

AAA EojFyT

Q: F& doly? Ar FFRI7F =l el vhake].
[

5. [Context] W7} 7712 ofutr] 25 vro] zb7] WoA AAFUT 1 AMES B
2% A7t FELAA By
Q: & Yoy A: o}3pA vtell du]7E F 9]
6. [Context] AFE Hd| F7F F+7& ®HeA &84 Z?ﬂﬂl?ﬂ EJFYT
Q: & Yoy A: SV E W97 @ dof whytol,
7. [Context] 17} oAl AL E Foh7l 9 ASUA WPsFULE 937 F&

A4 BT

Q & ey A 7 oAl el whake].
8. [Context] 3|7} 7|3k Ele]al AF2E G2 delA dojx thxFych W7t
el oA @A, Wb FEddA gEAA vhE ATeA EolEyth
& dely? A e EEA B gAlel.

/.Q
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Appendix B

Target sentences for experiment 2

A. Sample target sentences with whether-clause
1. Wok= W7h FAVEE o 2gE 290 add 24 FoliAE A

[Target] Mot W7F 4 o4 ZREHL
2. Wloks Tt & ole 2EE ST 2dd A FelAE RETh
[Target] WolE T7F +& oA BREHL
3. ol a7k e WAl Ha e AEE EQY add o ¥4 EETh
[Target] Gole 27} 4 HeA T538HH
4. frul= ofol7t Fu7FE Wl EoleA kIt A wal A HA. 1'd 1A
FrAAlE BE
[Target] vl ol7F T2 Ie=A ZEaTh
5. 90l 7S Foll ot ks Wi vke A Qi a9 3 oA E BREY
[Target] Fol= 71 &S He=A a3tk
6. wAo] Fdlo] EoleA] K3HA Furhvt Wi e = stk 19 frle 1A
A we,
[Target] fr7l< F7F 215 94 RET
7 Wole W7k ¥ o £7% Soith e 24 Ul ux g
[Target] Wlob= W7} &2 o=+ ZEH

8. o] ¢tol= AtgEe] AUty e A& wal gtk a9d frle 1 AMS RETH
[Target] 7= o7} 4& vh=x] RETH
9. dol= 7t ol& A V|H3e &¥E AF B} 1¥d 7t & He BE
Aol gl
[Target] Golv= 17F & HER a3t

o

p

B. Sample target sentences with that-clause

L. [Target] FH] & o7} =2 Ivhal DE=AY? A: HEH.

2. [Target] 2¢}= ¥H7F 2& wvha UEAY? A: A7) 7195 ZeolA

3. [Target] P& F7F NS dohar DEAY? A: 39F Al

4. [Target] Yol W7 g Atk HEAY? A: A B

5. [Target] @ole W7F == ok DAY A: ol |

6. [Target] Yo}= 77 w& Atk HEAY? A: 73H] 9l oFA A,

7. [Target] @ol& /7F 15 ok BEAY? A & AAE .

8. [Target] Wlol= W7} &5 Atk BEAY? A: & Y7 AlY 4H 2ok
9. [Target] 7= W7k ol & <thar DAY A: 3. 194?
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