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(a) Short indirect question:

gle{F i IR aKAS FA - TEEE  Sefl
) ) ; Zhangweil ask  few-days-ago Yongching create which precedent
I nt rOd u Ct | O n Stl m u I | ‘Zhangwe.i as.ked which Precedents Yongching created a few days ago.’
_ _ (b) Long indirect question:
e Event-related potential (ERP) components like the P600 and LAN SRl HIM AR K i §4%E BT Wb Sepl
1 | | Stimuli come from four conditions: (1) indirect questions (2) direct questions (3 Zhangwei ask  few-days-ago Yongching  force Chinghua  create which ~precedent
are sensitive 1o the prOCGSSGS Underlylng hOW queS“OnS are . ( ) q - ( ) q _ : ( ) ‘Zhangwei asked which precedents that Yongching forced Chinghua to create a few days ago.’
understood. declarative sentences (4) yes/no embedded questions. Each condition includes both (¢ short direct question:
: : : : Short and |On VGI’SIOHS Thef5t A ARER G Be T Hpat  Fefi

: HOWGVGr,. prior data frOm Eng“Sh and."]apanese are consistent with J Zhangwel investigate few-days-ago Yongching create  which precedent

several different functional interpretations of these components. _ _ | | | | | ‘Which precedents did Zhangwei investigate Yongching created a few days ago? °

Indirect questions include a question-selecting main verb (e.g. wonder) that provides (d)Long direct question: \ e | B
. . : . . : : TR{EE 2k HIRER wKER i g1 i 3 PR T MLt Tl

 P600 ERP component begins =600 ms post-stimulus on the a cue for a subsequent wh-word, in contrast to direct questions, which include a non Zhangwei investigate  few-days-ago Yongching force Chinghua  create which precedent

pOS’[eriOr Scalp [2], [3] Linked to “SyntaCtiC integrationu with debate question_se|ec’[ing main verb (eg th|nk) Declarative sentences and yes/no “Which precedents did Zhangwei investigate Yongching forced Chinghua to create a few days ago?’

ifi i . embedded questions serve as controls. (¢) Short declarative sentence:
about specific functional role: q X o voeri e
¢ reaCtivation Of the Wh-ﬂ”er? Zhangwel investigate few-days-ago Yongching create these precedent
: : i ‘Zhangwei investigated that Yongching created these precedents a few days ago.’
° themath rOle aSSIQHment? Normlng , (f) Long declarative sentence:
» semantic integration between the verb and the wh-filler? * The main verbs were matched based on the strokes of the word, the word frequency, we EE HIB6R S W ME BT s 5
: : : : i Zhangwel investigate few-days-ago Yongching force Chinghua create these precedent

y LAN/RAN ERP Component IS an Increased negatlve VOltage IN 300_ and the frequency Of the fIrSt and the SeCOnd CharaCterS' . ‘Zhangwei investigated that Yongching forced Chinghua to create these precedents a few days ago.’

500 ms post_stimu|us over the |left or th’[ anterior Sca|p_ Associated e 04 ’[arge’[ sentence sets were selected based on the result of an accep’[ablll’[y (2) Short embedded yes/no question:

: : : : : : ' : ghef Sl EUREK S Hi%H T el
with both storage and retention of information in working memory. Judgement norming test. - _ Zhangwei ask  fow-days-ago Yongching have-nothave  create procedent
(1], [4] 8 Lists were created (48 sentences per condition plus 120 fillers). ‘Zhangwei asked if Yongching created precedents a few days ago.’
’ (h) Long embedded yes/no question:
gR{E AfE RUEEK ki HSH i REE T el

We use in Situ Mandarin Wh_questions to narrow down these ReSUItS Zhangwel ask  few-days-ago Yongching have-not-have  force Chinghua create precedent

‘Zhangweli asked if Yongching forced Chinghua to create precedents a few days ago.’

different functional interpretations

1. English wh-questions 2. Japanese wh-questions | 3. Mandarin Wh-questions (Our experiment) (1) No P600 at the wh-word (2) No LAN at the wh-word (3) No RAN at the wh-word
- (filler-gap dependency) (wh-word and question particle) (the dependency between the main verb and the wh-word) g g - 8-
|PEOOJLAN John B fTE  HokATM, HAN? RAN? POO0T LANT . 5l p <05 6t
WhatdidJohnbuy __ ? John-ga nani-o  kata-ndesu- ka I I l I |
Filler Gap John-Nom what-Acc  bought-polite-Q Bill ARHI%E John T {1 4 > 4t = 4t
| ' Wh Q Bill xiang-zhidaoJohn mai-le sheme i 3 =
Slow wave LAN -2 - - 2 S 2
| I Bill wonders  John buy-Asp what QO 8 %
RAN Viswh] wh g 0 = 0| 4 2 O} 4
] u = _Q- a- '-
» P600 Predictions e 2 £ : £ 2
e |f it retlects integration between verb and filler, expect it at wh- © 4 indirect Q (which i — Indirect Q (which) "4 Indirect Q (which)
word in indirect questions (IQs) - 5l  Direct O (“(,‘gic',f) ) B! ...~ Direct Q (which) 6 - Direct Q (which)
» But, if it reflects re-activation of wh-filler, do not expect it with in --DECL (these) ‘ | ~ —DECL (these) ~-~DECL (these)
situ Mandarin guestions %0 02 04 06 08 1 0 02 04 06 08 1 %0 02 04 06 08 1
» Sustained LAN/RAN Predictions time, s time, s time, s

 EXxpect to see if the question-selecting main verb served as a cue

and needs to be stored expect (4) No LAN between main verb and wh-word  (5) No RAN between main verb and wh-word

* Do not expect it question-selecting verb imposes low demands on g . 8 A :
working memory : Conclusions
5! 6 . .
1 )« Consistent with Japanese covert
EEG Methods 4| - 4t dependencies, no P600 was found at the gap
> _ .
= = . _ . . . 3. 2 i - 2 Slte
Partmpant. N._37 native speakgrs of Mandarin Chinese read | S < » An anterior negativity was also not found
Chinese qugstlons and declarative sentences word-by-word during S0 g 0 between the cue “wonder” verb and the wh-
EEG recording. = = word in 1Qs.
c 2y e -2 [ »
5 | S f * The absence of such a negativity suggests
Procedure: Word-by-word reading task: yes/no comprehension -4 Wonder/Think  Adv Name2  Verb2/Verb3 -4 | Wonder/Think ~ Adv Name2  Verb2/Verb3 two possibilities:
question, breaks (Sessions lasted about 2 hrs) P T'[r)‘i?g;%%mﬁ)h) el Tg‘i?;r;%%ﬁm‘ﬁ)“’ 1. The question-selecting main verb is
-~ DECL (these) .. DECL (these) needed to be stored and retrieved but
Recording & Statistics: EEG data were recorded at 500 Hz from 61 = 0 05 1 15 5 -8 0 05 3 15 5 with lower processing Cost. _
active electrodes. Epochs around word onset were re-referenced to time, s time, s 2. There Is no need to store the wiilierin

linked-mastoids, cleaned of artifacts with visual inspection and |CA, memory when processing 1Us.

band-pass filtered from 0.1-30 Hz, and baseline-corrected. A non-
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