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ERM (FEVE) E4 YT 1 ¢ deductive-reasoning
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FA BB IC 51T 2 HED Modality

(1)  a MHK-fk. EABNTWEESS,
b #EHBLT NS, MAKSLESD,

SEMLE (I SE) €4 T 4 : abductive-reasoning
TES7£) VR T5LW]

J Modality in Formal Semantics
AHEH R DOEEICH T &AL (Kratzer, 2005) J

(3) It might be raining.

Iw € Wyey. it is raining in w
(4) It must be raining.

Vw e Wyox. it is raining in w

(2) a WHBATWE. MAKLESE,
b #THB ST, BB TWBE DL,
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Davis & Hara (2014), Hara (2017), Hara et al. (2018)

(5) a #MHBoLIFE, R TR,

b. #It rained, but in fact it didn't.

a. #MHEES7K 2D FE, RiFE> TR,

b. #Probably it rained, but in fact it didn't.

(7) a2 FMPE-LLIEFE. REESTRL,
b. It seems that it rained but in fact it didn't.

e p-HOY: pADIAIVRAVEIE
e p-AUY: pADIAIY AV ME
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Research Question 1.1
o JI—/{Z2%, MRFHWFEICLY, BEROBMFETEZ0ESS 7)‘?]

Research Question 1.2
o MRIREMFEEAVD I LICEERHZDH?
(REDHTRBONBVT—FEHZDN?)

Research Question 2
o BEFED Modality & Evidentiality DRICH 13 2 SRELEICEVRH D
D ?

I — 78

o p-¥OY ~ HHOTEMREZEL., p OERIEL T & HIKT
1 380 Modality

e p-3VY ~ (p DIERERD)q DREHF TOHRE
1 EE¥LME (Evidentiality). 38 ®D Modality T AL

(8) Interpretation of daroo:
Daroo(p) is defined at f, g, w iff Must(p) is true at f, g, w.
(assertion)

(9)  Interpretation of yooda:
Yooda(p) is defined at f.,g, w iff 3q such that Must,(q) is true
at fo,g. w. (presupposition)

If defined, Yooda(p) is true at w iff the speaker perceives g at w.
(assertion)
(modified from Hara, 2017)

I o/a

Hara (2017) and Hara, Orita & Sakai (2018)

Modality g-#'0%  ~ WMOTHEHREER L, KkD g 2T
Evidentiality p-3%94 ~ q DREHRTOME
(RA > b pBAEICEIIY FLAWV)

w q
-q
q
we -4
J q
t t
N — 8/51



Modality & Evidentiality D ZEBRLIEDE W
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g-4'07% BED Modality= B D ATEEH R & NIE
= BFEFKREN

p-39% Evidentiality = BHOATLEHRT wo &0E
= AFAIET N

Davis & Hara (2014)

HRAOFICHIRRBR
FRE: Moo > MR ENEh LD

981

Davis and Hara's (2014) hypotheses
o AVYIE. AREARORRART DBICHKET 2.
o ¥OYIE. ARBIROBREXT HAICHET 2.
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© HRME

Method

o MRKBEAEZESERUHI—/ Y
(Balanced Corpus of Contemporary Written Japanese (BCCWJ))
o ¥O% - AV EBLXEINE
T2l UTFERKRLC
- TBE AR 0 £33)
o O : 47538, AV X : 30686
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o BEHAEIE#HE (Normalized Pointwise Mutual Information, NPMI)
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BERBEFR: REA RV b > FRRE

£I5% 235
0222 > 006
0.176 < 0.207
BEW | 0118 > 0014
FRE-JEBER | 011 < 0143
BEH 022 > 0057
IHBER 0177 < 0214
o BEW-AVY > BEW-FOY
o IBBEW-IAVY < IFBEM-YOY
I ——

A—RRRYF 4

395 BER (§F) OibE. A~V bERTRBERY LTV,
507 @K (L) ORE RELZRTBFERY LTV,
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o HRHMH : p— q (p causes q)
e g-507: ERBIR p—> q DIER g ICHREE,

o p-3AVY: ARBIR p— g DRE p ICHE,

15/ 51

ARy hREED
o BFIEANY MERTHOTH, FEMVASREERT,
WAHED. (1R ) > WAL AWN. (RIEK)
o BEARREERT,
B, (REE) - BBV, (RER)

£57 £33
[0204 > 0188
0196 > 017

0209 < 0253
0116 < 0135
0112 < 0132
0187 < 0201

o ARV

Research Question 3

o MDAV ZA VIMBIZHEWT, Parser &, ENETOXIRA 5.

BEEEFRALTWEON?

1651
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(10)  a. RE-#ER-4'07 (Expected)
MrEo 72, WHRNTVWBES S,
@ Naturalness Rating Study b. #R-FEE-¥07 (Unexpected)
EHRNTWS, #MHBESLESD,
(11)  a. EE-#R-374 (Unexpected)
WAoo, #EABIATWBESR,
b. #ER-RE-3V4 (Expected)
EAFNTWS, ML 7.
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Rating : #&8 Outline
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#Bh3ER: Cause-Effect #HBNSEER: Effect-Cause
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HEIEER « R

Naturainess ratngs

2. E3 camesa
f feovnd
I 5/5
#hat

@ A 2x2x3 repeated measures ANOVA with the factors
» CONTEXT (Cause-Effect/Effect-Cause)
* AUX (yooda/daroo)
» MIDLINE (Fz/Cz/Pz)

I /s

EEG A%8 : ¥0v & AV ¥ DuNE
§—7y MRS
0 2ER

O IR (RE-#R or #R-FHE)
Q XHHWE (S0 or 39¥)

° 4KMXT8 TAT L

(12) a FRE-#R-¥A7Y (Expected)
WHHE> 2. BARNTVWEES S,
b, HRRE-FOY  (Unexpected)
EAFNTWS, #MAME-LESS,
(13)  a. RE-HR-324 (Unexpected)
MAB- 7z, #EARENTWE LD,
b. #R-FHA-37V 4 (Expected)
EARNTWD, MAB- &I,

T4 SR T8

600ms
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300ms

300ms

600ms
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Research Question 3 o RRE-#R-374 (V) A AN
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N400/P600-like Effect 709 DFH

o FE-#ER-4A7 (E) - " " '
WS 72 Azt A
EHBNTWSBESS, TR e e w

o ER-RE-¥07 (V) o s s
EHARLTWS, L. i
H#TDES DS, “ * *

a significant CONTEXT x AUX x MIDLINE interaction in the 500-700ms T, TR
time window (F(2,46) = 4.2, p < 0.05). ] o i )
17 (Pz) IC Negative-going Deflection (F(1,138) =5.38, p < 0.05) TR
Rii73 (Fz) IC Positive-going Deflection, (F(L,138) =4.02,p < 0.05) Expected/Unexpected SABEDE N EaH Shiah 57z, J
«N400/P600-like Effect of Semantic Anomaly and Reanalysis
I i — /5 ES/ET
SCRBNEDE D LB
Context §I§I&ﬁ¥ﬁbrzyu DEIAVY O
Research Question 2 n The midline analysis in the 300-500ms
o J#FHD Modality & Evidentiality DRICH 17 2 SELEISEVRH D lM/W’)LAM o a significant main effect of AUX
on? D ) (F(1,23) = 4.88, p < 0.05)
~ . lJ | o a significant AUX x MIDLINE
SCRBBAEDF ) fim Jf;‘i'ﬂ interaction
G- 00 HED Modality= ¥ DATEEH % NIE @ = ° ™ (F(2,46) = 6.15, p < 0.005).
= BEAAEL JMJ\J W J\/wo#(
p-374 Evidentiality = HBMOAHERT wo &IMIET W m R
= BEANE N SOV-C o fasion]
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Pz Negative-trend
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- s ' Pz IZBWT, VS IR, 40775 Negativity ZEiE

— ’ N o (F(1,69) = 10.56, p < 0.005)
= 4079 ORBIBHREEEHSAE L,
Negativity and increased cognitive load 56{TH%: English counterfactuals

Kulakova & Nieuwland (2016)
larger N400s compared to indicatives
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561THF%: German subjunctives

Kulakova et al. (2014)

Left Anterior Negativity compared to indicatives
A" Grand averages o Difference maps

Neg
4

- ANTN V.V

R g
Aoy

Subjonctve (counteroctus):  Wenn e Wifl gerinkt wien, [ ——
Indcate: e dio Wie gezkt waren, .. the de v riggd,

200-400 ms

/s

Negativity in Processing of multiple possible worlds

o English counterfactuals: N400

o German subjunctives: LAN

@ Hypothetical contexts in English: Negative-trend

@ Japanese modal daroo: N400/Negative-trend <New!

I — s/

56{TH% :  Hypothetical contexts in English
Dwivedi et al. (2006)

negative-going waveforms.

(14)  Control-Factual
John is reading a novel. It ends
quite abruptly.

(15)  Control-Non-Factual
John is reading a novel. It might
end quite abruptly.

e~

(16)  Hypothetical-Non-Factual
John is considering writing a
novel. It might end quite
abruptly.

(17)  #Hypothetical-Factual
John is considering writing a
novel. #It ends quite abruptly.

2/5

Research Question 1.2
o MBFNFEEAVDILILBREHZDN?
(HROHTRESNENT— 5 EHEDN?)

(18)  a. RE-#R-37% (Unexpected)
MHHE > 72, #EARBRTWBEL SR,
b. #R-RE-374 (Expected)
EAFATWS, Mo L S,
(19) 2 BE-#R-YOY (Expected)
WA 72, BAFATWEES D,
b. #R-FE-¥07 (Unexpected)
EARNT WD, #MIBSLED I,
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EEG ZRDF & &

Research Question 2
o HFE D Modality & Evidentiality DRIC 13 2 SELEBISEVWEH D
DM?

o XABBADEMR: ¥ 07 IC Negative-going trend
= ORIV Y LY ERBENARIKE L,

Research Question 3
o XDA YT VIBISBEWT, Parser it. ThETOXMRD 5. XK
BEEEFALTWEON?

294 Unexpected RE-#R-34  — N400/P600-like effect of
Semantic Anomaly and Reanalyis

407  Expected/Unexpected FID&E W e L

I s/5

Hara (2017) and Hara, Orita & Sakai (2018)
Y079 HBROTEHRENET S, HEED Modality
295 BYOTEMR (REHF) OHMET B, Evidentiality

o EEG £%

> Unexpected RA-fER-37 5
- N400/P600-like effect of Semantic Anomaly and Reanalysis
=Parser (£, #R-RE-Context 15>, XKRICIAVFN BT LETFH
LTwa,

s FOYDEHMR : Negative-going trend
> EBOTREMREZNETZES )T THES OV, BROTHR
FEMET ZEAMEDITY S LY LWBAFAKEW,
TRETREShBVWT—F

I asa

Outline

s X322

(20) a. RE-3VY. #R-H5%. (Expected)
WA Bof &572, #ABhTWS Aok,
b. #R-374, FE-HF%. (Unexpected)
EABRTWS L5, #M ok v oA,
(21) a #R-¥0OV. FE-HF %, (Expected)
BEHBNTWS £35, @Bk bR,
b. RE-¥OY, HR-NFF. (Unexpected)
W Bof £25, #3808 HFITVS Hdh,
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