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1 Introduction

In this talk, I extend the discussion of prosody-scope correspondence observed in wh-
questions (Deguchi and Kitagawa, 2002; Ishihara, 2002, among others). In particular, I
focus on the case of wh-scrambling, in which this prosody-scope correspondence breaks
down. First, I show, based on the experimental result, that the earlier observation of wh-
scrambling was not quite accurate. Then I propose a production model which accounts
for the correspondence as well as the mismatch.

2 Focus Intonation–Wh-Scope Correspondence (FI=WH)

cf. Kitagawa’s handout (also Deguchi and Kitagawa, 2002; Ishihara, 2002, 2003)

(1) Deguchi and Kitagawa (2002): F-agreement1,2,3

a. Optional lexical introduction of F-features in a focus construction:
(i) An uninterpretable F-feature to COMP = feature complex (Phonetic

F-feature (FPHON), Semantic F-feature (FSEM))
(ii) An interpretable F-feature to any focused lexical category.

b. F-agreement:
(i) At LF: Between uninterpretable FSEM on COMP and the interpretable

FSEM on focus → Domain for Wh-scope assignment at C-I
(ii) At PF: Between uninterpretable FPHON on COMP and the interpretable

FPHON on focus → Domain for EPD assignment at A-P
⇒ The prosody-scope correlation is captured by agreement involving “complex”

F-features.

∗Some parts of this talk were presented at Workshop on Prosody, Syntax, and Information Structure
(WPSI), held at Indiana University, Bloomington on April 29–May 1, 2004. The presentation slides for
this talk will be available at my home page. Visit http://alum.mit.edu/www/s i/.

1It was originally called E-agreement in Deguchi and Kitagawa (2002).
2This example and (4) are provided to me by courtesy of Yoshi Kitagawa. Notations and terminologies

are copied from his, with minimal modifications.
3Some terminologies used in this talk are different from his:

Focus Intonation (FI) (= Deguchi and Kitagawa’s (2002) “EPD”)
P(rosodic)-focalization (= “Emphatic Accent”)
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3 FI–Wh-scope Mismatch (FI6=WH)

There is a case where FI and the wh-scope cannot correspond to each other properly.

3.1 Wh-scrambling

(2) a. No scrambling, Indirect wh-question
Náoya-wa
N.-top

[ Mári-ga
M.-nom

náni-o
what-acc

nónda
drank

ka ]
q

ı́mademo
even.now

obóeteru
remember

‘Naoya still remembers whati Mari drank ti.’

b. Scrambling, Indirect wh-question
nánii-o
what-acc

Náoya-wa
N.-top

[ Mári-ga
M.-nom

ti nónda
drank

ka ]
q

ı́mademo
even.now

obóeteru
remember

3.2 Intonation of wh-scrambling sentences

(3) Ishihara (2002): Stipulative generalization

“Wh-phrases are always P-focalized. [Post-Focus Reduction (PFR)] takes place
between the particle ka or mo (henceforth, Q-particle) and the rightmost wh-
phrase that it semantically binds.” (p.186, ex.(10))

(4) Deguchi and Kitagawa’s (2002) in the F-agreement analysis:

a. SOi: [CP Mary-ga nani1[F]-o tabeta-kaCOMP[F] ]

Wh-scope

b. SOj: [CP [XP NAni1[F]-o John-wa [vP [ e ] [CP Mary-ga t1 tábeta-kaCOMP[F] ]

Short-EPD
siritagatteiru ] ]-noCOMP ]

Both analyses predict that wh-scrambling sentences have the following FI4:

(5) In wh-scrambling examples, PFR appears after the scrambled wh-phrase until the
embedded Q-particle ka. A pitch reset occurs after the embedded clause.

[CP WH [TP . . . [CP [TP . . . tWH . . . ] ka ] α . . . ]

↑
Pitch reset

4P-focalization is indicated by boxes , PFR by underlines .
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4 Experiment

4.1 Stimuli & Predictions

(6) A. No scrambling, Non-wh-sentence
Náoya-wa
Naoya-top

[ Mári-ga
Mari-nom

rámu-o
rum-acc

nomı́ya-de
bar-loc

nónda
drank

to ]
that

ı́mademo
even.now

omótteru
think

‘Naoya still thinks that Mari drank rum at the bar.’

B. No scrambling, Indirect wh-question
Náoya-wa
N.-top

[ Mári-ga
M.-nom

náni-o
what-acc

nomı́ya-de
bar-loc

nónda
drank

ka ]
q

ı́mademo
even.now

obóeteru
remember

‘Naoya still remembers whati Mari drank ti at the bar.’

C. Scrambling, Non-wh-sentence
rámui-o
rum-acc

Náoya-wa
N.-top

[ Mári-ga
M.-nom

ti nomı́ya-de
bar-loc

nónda
drank

to ]
that

ı́mademo
even.now

omótteru
think

‘Naoya still thinks that Mari drank rum at the bar.’

D. Scrambling, Indirect wh-question
nánii-o
what-acc

Náoya-wa
N.-top

[ Mári-ga
M.-nom

ti nomı́ya-de
bar-loc

nónda
drank

ka ]
q

ı́mademo
even.now

obóeteru
remember

‘Naoya still remembers whati Mari drank ti at the bar.’

The following two F0 peaks will tell us how far the expected PFR continues.

(7) Label Measured F0 peak In (6):
P1: Embedded clause verb nónda
P2: Matrix phrase immediately following P1 ı́mademo

We have the following predictions, according to (5):

(8) a. A vs. B
(i) P1: A > B (PFR expected in B)
(ii) P2: A = B (Pitch reset expected in B)

b. C vs. D
(i) P1: C > D (PFR expected in D)
(ii) P2: C = D (Pitch reset expected in D)
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4.2 Result

The prediction was not borne out. The expected pitch reset on P2 was observed in B,
but not in D, where the PFR continued on P2, indicating that the PFR domain is the
matrix clause.

(9) A vs. B
A. [CP [TP . . . [CP [TP . . . XP . . . P1 ] to ] P2 . . . ]

B. [CP [TP . . . [CP [TP . . . WH . . . P1 ] ka ] P2 . . . ]
↑ ↑

PFR No PFR (=pitch reset)

A B diff. p

Mean(P1) 0.174 −0.103 0.276 < .001
Mean(P2) 1.066 0.971 0.095 = .257

(10) C vs. D
C. [CP XP [TP . . . [CP [TP . . . tXP . . . P1 ] to ] P2 . . . ]

D. [CP WH [TP . . . [CP [TP . . . tWH . . . P1 ] ka ] P2 . . . ]
↑ ↑

PFR PFR (=no pitch reset)

C D diff. p

Mean(P1) 0.115 −0.185 0.301 < .001
Mean(P2) 1.182 0.780 0.402 < .0001

5 Multiple Spell-Out Analysis

FI=WH (§2) and FI6=WH (§3) are both results of the cyclic computation of prosody,
which is triggered by the cyclic computation of syntax.

(11) Multiple Spell-Out (Chomsky, 2001)

a. CPs and vP are phases.
b. When a syntactic derivation reaches a phase (vP/CP) in the narrow syntax

(NS), the complement of the phase head (i.e., VP/TP) is transferred to the
interface levels (Φ/Σ). The phonological part of the Transfer (NS→Φ) is
called Spell-Out.

[CP (Spec) C [TP (Spec) T [vP (Spec) v [VP . . . ]]]]
↑ ↑ ↑ ↑
phase Spell-Out phase Spell-Out
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5.1 Proposal

(12) a. FOCUS features on WH/Q-particle (cf. F-agreement analysis in (1))
(i) An uniterpretable FOCUS feature on Q-particle (FOCQ)
(ii) An interpretable FOCUS feature on WH (FOCWH)
(iii) Invisible wh-movement (feature movement, copy theory, etc.)

b. ‘Phase-by-phase’ FI creation
(i) After establishing an Agree relation with FOCQ, FOCWH can enter into

Φ via Spell-Out operation. The FOCQ deletes on Agree.
(ii) At each Spell-Out, if any FOCUS is found in Φ, an FI is assigned

to the derivation as a phonological realization of FOCUS, namely, P-
focalization on the phonological content of WH + PFR thereafter.

(iii) Any material that is introduced to the derivation at a later Spell-Out
is not affected by any previously created FI.

c. FOCUS feature inactivation/deletion
(i) After FOCUS is phonologically realized as an FI, it becomes inactive.
(ii) Once inactivated, it won’t induce any more FI at a later Spell-Out.

(13) Example: Embedded wh-question

[CP2 Náoya-wa
N.-top

[vP2 [CP1 Mári-ga
M.-nom

[vP1 nániFOC-o
what-acc

nónda
drank

] kaFOC ]
q

obóeteru
remember

] ]

‘Naoya remembers what Mari drank.’

a. vP1 phase (Spell-Out: VP1)—No FI created
[vP1 FOCWH [VP1 nánitFOC

-o nónda ] v ]
6

Invisible wh-movement (FOCWH not yet Agreed with FOCQ)

b. CP1 phase (Spell-Out: TP1)—FI created

[CP1 [TP1 Mári-ga [vP1 FOCWH [VP1 nánitFOC
-o nónda ] v ] T ] kaFOC ]

FOCUS Agreement (induces FI creation)

c. vP2 phase (Spell-Out: VP2)—No FI created

[vP2 [VP2 [CP1 Mári-ga náni-o nónda ka ] obóeteru ] v ]
↑

Not affected by FI (pitch reset)

5.2 Wh-scrambling

The proposed analysis predicts the correct intonation for wh-scrambling case like (2b).
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(2b) [CP2 nánii-o
what-acc

[ Náoya-wa
N.-top

[CP1 [ ti Mári-ga
M.-nom

[vP1 ti [ ti nónda
drank

]]] ka ]
q

ı́mademo
even.now

obóeteru
remember

]]

‘Naoya still remembers whati Mari drank ti.’

(14) a. CP1 phase: Spell-Out (TP1) does not contain FOCWH—No FI created
[CP1 nániiFOC-o [TP1 Mári-ga [vP1 ti [VP ti nónda ]] ] ka ]

⇒ The FOCWH, after Agreeing with FOCQ at Spec,vP1, escapes from the Spell-
Out domain (TP1) by scrambling to the Spec,CP. Accordingly, no FI is
assigned at this Spell-Out.

b. Root Spell-Out (CP2): FI created

[CP2 nánii-o [TP2 Náoya-wa [CP1 ti [TP1 Mári-ga ti nomı́ya-de nónda ] ka ]
ı́mademo obóeteru ] ]

⇒ The required FI is created at the root Spell-Out. As a result, the whole
sentence becomes the domain of the FI. No pitch reset is expected.

The Multiple Spell-Out analysis can account for not only the FI–Wh-scope correspon-
dence, but also the prosody-scope mismatch observed in the wh-scrambling.

6 A Remaining Question

One question still remains: Why did I (Ishihara, 2002) and Deguchi and Kitagawa (2002)
claim a different pitch contour, as in (5)? There seem several factors to be taken into
consideration, such as the degraded judgement for the wh-scrambling sentence, a con-
flict between the cyclic FI creation process and the processing mechanism that requires
FI=WH, etc.
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