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SRR, 5 AR — B — B AL Ao BRI, sl 55 2 DR DR SR B H b FLE 126 o 4528
N, TV RIS AT WA, Wi e — BT I RONAR LA — SO SRS o, ik R BT RE AN 135 SR A& 3k

MEAE R . S0 2 JE— D ad W AR BT BUR IR RN AR I 28 I TR 2L . BIFSess

TR, AT

WA AR A TC R B AR 28 i AR = A T R O, B TC IR SR AR 250~450 ms HFA]E 1724 T N400
BB, T A R AR AR 500~700 ms BB % L5 % T LPC 840y, 1245 RFRM, AR T KR T35 SR 16 45
BYRFTEIBERE . ASBFIT 45 e — R B IR 51 S L R IR AMKE .

XEIR  HIRNY; 1BE,; IKiA; N400; LPC
SHES B84

=
HOARAE S R ANRAL A 1, 8T ARSI

{1 A B B R AE 1871 4F, Darwin g TR
U5 B 18 (protolanguage) R Ui, TA M1 I 4 Al BE
AAHFEI AR X T AR, 5 S ME AR
FFI)HE T BEAE T-1% %5 % 15 (Thompson, Marin, &
Stewart, 2012), Ffi&H NSkt 155
HE IR B W oAk, JF B A T8 0y 3E Ak T ) &k R
(Mithen, 2006; Perlovsky, 2010). &5 & @M A HA
W8 AT S 38R GE, & SRS TG 45 R IB
B F B (Jackendoff, 2009),
HARTATRESE B 74, I F I NZHT, A
26 Al BB B0 RE 98 i o 28L& SRk 0 7 kAT 52 R
(Darwin, 1871; Levman, 1992). 4, BAHWHHIE
YHEFHEEEGHAI T HIRMEE RN 808

Ui, FARAE N — RS A S T B, HAR 45 R BT
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AT SUAE D, B SUfE RN 52 e A 4 3R
o ot A AR R A, Sl B RS R YRR
ko AEFSRAES R, TR ) LA A A4 e
(Eedn, DAITCE X8 “la” 8 0E), ] DL R A2 8
e SR, Wik, 2 ARSI NERIAT, K
Kl 45 7s A B0 SO ITE 5 5 B0 & AR 45
ISR, IZAIF ST )0 AT B T I B R 5 5 AR AT
ST IR R

CA BT E AT Z XS AT 18R B
SEFRB, R B R R T T N R A A n T
(Ali & Peynircioglu, 2006; Mori & Iwanaga, 2013;
Stratton & Zalanowski, 1994), b, Stratton Fl
Zalanowski (1994) LK { Why 1 was born ) iy Jii i
P, IR T alifRiE] gl SRk LA GHOR] I S 2
SRR . SR R B SR W PR R e, F
i g R W A TR SRS R A R A, AR R
WY, W X6 I A ) R A 1 AR A R PR B T
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AT W B A RRAS o TG AR ] S (A5 W 3 Y Sk
L&, TEVENRE S 1G58 A IR 1 R ) 2 B
S8 A AH R R FA . W R SR A 2 3 o T A E PR
WIS . ZEERERY, TR M,
P B e e 2 LA T 5 M W 25 0 SR AR 2 T K
IEIDON =N =2 ) | O A R S Ty = R K= 7 0
FERIESE . WP AR, Bk R S o E R
SEMAZ R X AR 45 343 2SR 2 (Laurier,
Grivolla, & Herrera, 2008) % i; 1% (Hu, Downie, &
Ehmann, 2009),

SR, WA A, Joieiin i RIIE 2
ULk, BRI Rk, Wr B FER W Al A R & AR AT
S B 2 AR DT I R AR AR R 3 1 T (Galizio
& Hendrick, 1972). ZSLIH, 34 I Wr 2 S W
IRTTE RSO 3EARAL, Sousou (1997) K& PR, HRIFRIITAS
ST X S AR RS . AR A R Z R
225 RERIE TP J7 T o — 5 TS L g X A%
PFIBCEAFE2E 5 . HAAOR L, Galizio Al Hendrick
(1972)5 Sousou (1997) BT 5T I A 15 B G #CIA] it %o
o A, TS — 25T (AL & Peynircioglu, 2006;
Brattico et al., 2011; Stratton & Zalanowski, 1994)1
WHE T, B—JrHTREET, PFREE
EER RS UNOE (R 7 = & f T DO AN I 2 0 | I ¢
DL EBRgEr, WEoEE RERE ] T P
Fean, Stratton Al Zalanowski (1994){# F £ 501/ BIE
HIWIKAZFAETT ML (Multiple Affect Adjective Check
List-R), i Sousou (1997)%5 Mori # Iwanaga (2013)
DA T 19 9 B9 S5 2000 45 H s Rl S50 9P
PN 25 DI 6 (Stratton & Zalanowski, 1994; Mori &
Iwanaga, 2013)%|5# % (Ali & Peynircioglu, 2006)
AR X LR BT ARG R Z X LY
PRI

FET M, AW EITEAT A B R |, E
Ik AR B B ST ORI X SR A 25 N TR s, S
55 1 @A RIAT T VRS AT RE TN A /JC R
W AR ML IR s 25 . WnSRSEEs 1 RBL, iR E Ak
ST A ], W A RE N AR 2, SEu 2 ik
— 2 3 A H A T B AR R N T 2 AR
38 G 2 & AFAE 22 57 o P SEIR 24k B IS
SR, B REAR A 120 Z kA AR R MR AR
B, TR RN S A AR S, BIDE R S
], JoaR A E, B RATJC R CE T “laiE e o X R
T 25 A 1 SR IR A Sl S s, 5 AR 25 AL
Hr—B SO — B AL RV BRI iR

SRAERS IR Sh W 3 X% 28 i FL i T, R W
REN T AR P A IR O 28 5 5 o 2Rty A7 sl 251
AR A I RS TS A AR A R AR 2E S
W R IR X AR I A I T R A

2 SIS 1. RS ARIE RN T

AT ST

SEEG 1 NAT M E T E BT BE S N Tl A K
1) 5 JC AR S AR IR 15 R o R T HEBR BRI R 5
e, A S0 ) AR R AT e 1 RO R R B, X0
KRy, ARS8 BT HE S5 938 2 R 32 i 2l AR I
GriyE R . R EDREEA TS, AT H R E
BIRWT AT & AR, B TS E Al R O . Ak,
S HEER B LRSI, AR S Y 2R RO N
WE o FEJC IR AR 8 I DL T R SO “la
WE s FEAR A R pRAS Hr, e R DL SR (A T
0 R R AT IR o Sy T DR T A T R A B
Rk, AT T 3 AT AR P2 DL SO
SR QA iR A iR 5 Ak #R R A
shWr 5 X LA 1T, B4, ULEHAT E RERS
X PR SR L R IR 4515 R o
21 73
211 ik

40 A ARFEZ RN RUNZR 58 KA B
ST AR . AR AR T, W IR,
TS IR T IEH, Jo R 28 SO R O T A e B,
HAE LRI &% 7SR E . BRI 5
i, 8 AW EIE AR . BT 32 2 Ak
(2447 £1.65 %, 15 5.
212 RHS5ERF

120 S5 D06 & SR 4 5 1 O R i B, 3
IR G ARG A 0 SR A o BT B AR RO
— AP IR (2t 18 LA B ZR)
A o B — G B AR R W38 ] v S M e S
T “laE NG, 43 B8 B A ] R ] AR A
WA o B SR ST, ZER %5 Sk 3R A AT 4R 8 Y B
—H R B R =, J1 RIS MUAS 7E 7 B (RP
2 VH 25 X6 e 52 55 A8 Ak 4 b BE Oy ) L Rk R
(rubato, HJV R 7E — 5 Ju [ A RS Il A2 Ry
FEAR) . 43/n) (R 2R /) B4 D) it S ) 0 ) B e AR
U K Y- (R E5 e B 1A BT 5 09 4 ) 55 5 TS Y — B
o SRR E ARG — i Adobe Audition CS6
(Adobe Systems Inc)Fll Goldwave BY5EALEE . 37 5
PO 17 s GERL: 10~25 s), 5 N H6iE, %
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K3 22.050 kHz, 16 fii5r#ER, P34 B bniEi
-7 dB, [FBFRH 1 so

AR SIS AR A RO, AR SR S T A
H B — N EIE A T PRAIE P A RROAS 19 AR R
FEFR K i X E AR E B E 225 AT
5516 BEIRLM R EAEIEZ T 18 Ll E ik
YIEk), ZER HAF 7 A #kia) 5 Jo ik & SR 7E S
HEE, J1BE, 4rmab BTy DL R SRR EIKE Y
— 8P = AEFAR, 4= AHE, 7= AEEHIR).
HAVHsr T 4 8 R WeR . 88 A0
W2 Sk T PR T 25 BB T 3 Y A A ] AR v R R ]
WA AT 16 A4S 5IER IR 188 K2
A, BURHAEE S R HIA MBI (1 = RiEE,
3= NI, 5= /). RAFYSET 4 095k
FIEA DR . St PIAS TG, A7 A kR 5 0
WA T AR P A 80 KT A TR, B =AATm
ST T WP IS s SR RN H AR T LR S R
KRB AT (P EfmEFLIE 2 K
R RS ) GEM, WTFE, U, PR, 201)Hik
BUIEAG Fn 24T FLA5 80 sk, 1E Wi AE i B ARk,
B4 L4 . il iE Adobe Photoshop CS 1% [fij £L
BRI E N 102 x 768, 16 i3 HER 160 5% & 4 H
O ELBLPIIR, 43 G 45— SO 25 A — By
fLUCHL, JE R 320 X Ah—THALECXT . #5516 B A
ZINE 25 50 1838 KR, BRI ¥ SR
FLECXT B —BEQ = ERA—Z, 5= AHiE, 9 =
W —80. HaET 7 WEXTAE TS 25— 2 fil
B, KT 3 M E TR TS 25 A — B Rl I

2y A R R IJC IR AR R S R T A 60
FANBAT A bRUE, BN 4 FhocE. WA R S
Bl —3 . A el & k- R A —3, JoikdEl &
SRR —2, DLERTCHOE S R RS — BRI
K1), BB AEESA 60 NEXT . FATHE—4
X UL b B XS B 5 2 — SO P 25 R T 2(— 2
—F, A=) x 20 WA I R, JGERE
SR)EE T 200 . 2R R, — 2ok R0V W
%, F(1,59)=2318.45, p< 0.001,n;= 0.98, JCitHF
H IR R (—F: M =737, SD = 0.53; A—F: M
=2.70, SD = 0.57), & /2EICHIA & SR (—3: M =17.33,
SD =0.55; ~A—%: M =2.66, SD = 0.56), W& X}—
P W R TS — 3 UM A W3 (ps
> 0.09), ZWFFEEERERY, T E AR A
W, EE B A BRI R EER . LA,
FATETHEE T 26 3 4> Hirill v i 32 L0 A A AR Ak
%) 7 T B2 - BT A 9 T RE - 341553 4.42 (SD =
0.23); A Wi ¥ Ak 5 T AR AR TE R I R R 7
AT ) Ak 3R 2 DA B e A4 3 e 7K P 1 — B M 43
T SR EE(5.44 + 0.48). JIFE(5.56 £ 0.47). 43
M](5.56 +0.47), SMAFHEIKT(5.52 +0.44),
FATHE 240 AECXT LAPL T 5 W5 Xl s 2 &
o, BERMAE 120 MK, fBE 4 DLk
A, BB R SR O — R LR
BEML TR B, W3 shEk H bRl 1) 2 /0 (] B
8 MR . TESZERH, 1000 ms 2B (0 EHE 55 7 25 i 1
i KAk E Y SHM 1900 BALIEUS 3hi 4k . &
SRIE S R R I g AL R BT 55 2

R BRI
ERHE) (g ETL)
FIL i e MW - —5 >
fl: FIIHE ’
T3
. g N
wf«“km-wdﬂm —#

fl: BERERIE

K1

B e 1 SRR ShE o IR SOk A A R BTG R AR R B, R TEAL O F AR R
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SCPRSCAE DRI WT I A 28, R F AR I 1S
25 SR (1 2%/ 3B A07) 45 e S (F /D) 1) X6 7 G 2R 7 3K
[P IS RS, Feas A ERTT i ™ — kiR,
IEASEIRTF LA AT, FATHR ML 4 A2 ~T iU LA O 1
RAE LI R . ik — L HER AR 52, 1EX
SCIAE S, FRATTE SR AR S5 v AR e B
N AR NS AR AR A5 AR R T — AN DL B 6
Hin), FRIABOABTIL R B R, Wi
PR REH R A B AR 2 PR B AR AT — A SRR
22 #ER5i1T8

K2 WoRT 4 Fhcm & N IER % (a)
FS I (b) o 7EIERA 265 1, 2(FKIR]: A A iinl
0, BHKIAEAR) x 2(—8h: —8, A—80EE
R 220 Ir g R B . —30vk E300% 8%, F,
31)= 9.80, p = 0.004, n3= 0.24, FH—FKMFM =
97.86%, SD = 2.74%) M IEH R L & & T A—8 &k
(M =94.71%, SD = 6.79%); #ia] FR0W 2 % (F(1, 31)
= 7.64, p = 0.01, nJ = 0.20), FHATCHIA TG K&
(M= 97.17%, SD = 4.03%)AY IEAR B & & T A
R R S5 (M = 95.40%, SD = 6.39%), 32 HAEH
N3 (p > 0.05).
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A AR TLHK
Bl 2 BRI AR R B9-F 2 IR 5 5 () RSN (b), %
ZEL PR AEDR

JRERT (ms)
g

LA
e <2
<o O

TESCNE I 7 T, 2033 A A R & Ak, To Rk
WEIR) x 2(—EE: —2, A—-BOHREEMWET %

IIATEE SRR . — Ok RN B3 (F(1, 31) = 14.38,
p = 0.001, n3 = 0.32), 5% —8&M T M
(M = 1051.83 ms, SD = 389.35 ms) i Z{EA—E 5
(M = 1166.45 ms, SD = 503.22 ms); il FRW
BEF(, 31) = 4.42, p=0.04, n2 = 0.13), 47 HKid
B RS TF WM M = 1136.59 ms, SD = 486.83
ms) i FH KT IO & AR &M = 1081.69 ms, SD
= 415.88), Wial 5 —FMELZ EAEMNA R E P >
0.05),

H5Ee AR T MR —2(Goerlich, Witteman,
Aleman, & Martens, 2011; Wang & Qin, 2016; Zhang,
Li, Gold, & Jiang, 2010), {EAMIZEH, FIX T 1%
A=A, W BTG 46— B R Y S AR
W XULA, A R R JC AR i AR AR BRI Bl
XHE L ALAIN T, R, Wra R Ty A i
TA) FIJC KA 5 4R 1915 45 (Morton & Trehub, 2007).

30 SEEG 2. WAl S AR T
() ERP 5%

S 1 SERRW], TR A AR, W AR
REAS N T8 RS 4E 5 B o th AT 925 Jo i S
B ORI T 2 1 2 A I ) R R b i sh S A2 Ak,
I, SEg 2 A ) AR T Btk — 2P AR ST R
Wi AR A A I TR e 2L . FEC AW, AUh
— WF A Bl D R A% B IR AR (EMRT) £ AR 4R 1)
TR AR 4 N TR A 2 HLE, AR 2,
WF ST A8 5 A HCIR] 1% P S i R0 G R ] G 4 2 it
SRR, XA SR PR TR HE R (U R T
250 T A i/ FH (Brattico et al, 2011) . i, ARZHF
FERW, & A% IR AE 45 T2 A 5B 5
(Behrens & Green, 1993; Hailstone et al., 2009;
Franco, Chew, & Swaine, 2017), A4, #EiHlHF A2
Je, R RS T E AR A R A i T X
FE AT BRG]

FERT TR S SE X PRI B N400
551399 1F 5 43 (1ate positive component, LPC), 5%
KW, HHEAS BRI BRI L THERE
N400, % 8 70 S e 1 I xF 17 25 ol 58 19 4G D
(Schirmer, Kotz, & Friederici, 2002; Zhang, Lawson,
Guo, & Jiang, 2006) Lk S X1 44 5 B 1 4% & m T
(Kamiyama, Abla, Iwanaga, & Okanoya, 2013;
Zhang et al., 2010), Z&fLIHh, LA —SRMHEL
() LPC Lu1is 45— B 1 B K (Herring, Taylor, White,
& Crites, 2011; Werheid, Alpay, Jentzsch, & Sommer,
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2005; Zhang et al., 2010), FHH AR XHE A —3
FAFI N T35 B Z 1 # & 2 5 (Zhang, Kong, &
Jiang, 2012; Zhang et al, 2010), U5 W 2 X407 A K
1) AR RN G AR AR AR AR B 1 2 AR R AT RE R AT
JnT.(Morton & Trehub, 2007), H.#im <5 mnr#
Kb 35 51 25 90 T.(Ali & Peynircioglu, 2006; Stratton
& Zalanowski, 1994), FATTHA, Wy XF 47 A w#xinl &
SR ANTC O] B AR 25 15 BN TR 2 7 AR )R Bk
N, HLELSE N400 5 LPC &0, HSE, A Wi &
FTC IR AR RS Bl 4R BT AR R S S0 Tl fig
FEEESR.
31 A&
311 #Hik

BIIE 20 WA 32l SR I R 3 5E K
e, 4 A i R e 2 AR, A Roe
H 16 £4(23.88 +1.36 %, 7 H). FrAT 9l A5 F)
F, Wi hIEH, LSO B IEH, JORS O s,
ToR M. A g8 T g R E A, JOfE
SEU A S ARAT— 2 A
312 RHEEF

SR R 55 520 1 AR o Ay ik S AT oA X ik
HLAES TR, SCO0 2 78R b5 5000 1 WA AN .
TESCE 2 v, & R e B e S BRI 2 LI
ATEFRHEE SR, MUEFEE A 1000 ms. FA4HH K
P A T 701 4 1t FL A B A ) b o 7 T L
I J 3 B B Sy B, BRI e Ak S T AL
iRk E S R T—8, —8BU% F A—8d% 1, —
PR (— BUA — 20 5 He dE(F/) B4 B 5 3R 78 9K
)P o S g B T AT BR A, FIBr 2SR s, 4% 25 4%
IR — ik BRI AT, #olsE il 6
RN L) AE L R . 5 1 AHE, Ak
— L HERR A BE AT X S 1 B T, AR IR
WaE s, BRI S0 T AR R BB
TEAZSE g, WA W RE S BT A o SR A A )
AT — A~ S R]
313 MEICREHIES

FRATK ] Biosemi 64 5 Active Two HLARIE, 1E
2048 Hz RFEFR T D5 EEG 55 . AME 2 517k
BT AAMNBAL AR F R LA B K
R P RN B AR o i P SR B o F A Sk B A flk
I HLBHTE 20 kQ LA o BRI, BS 5E XL
MFLRF-HB%, 547 0.1~30 Hz (24 dB/oct)iF il
UEE, JfiE At BESA Stk 44 H sh 8 iE IR B ARl
By B AR IERT 200 ms F) H bRl BUE

1000 ms, FHEZ N HARfIE PLRTY 200 ms B [E]
B W54 0z W A8 AL A 3T 120 pV B W RS IR AR TR

HR A 2 kORI, FRATEEE 9 AR X
(interest of region, RODAYHLIK S (ZEHT: FP1, AF3,
F3, F5, F7; Wi :FPz, AFz, Fz; 470 :FP2, AF4, F4,
F6, F8; Zcth: Cl1, CP1, FC3, C3, CP3; Hith: FCz,
Cz, CPz; £i"': C2, CP2, FC4, C4, CP4; /)5 P3,
P5, PO3, PO7, O1; HJ5:Pz, POz, Oz; 4iJ5 : P4, P6,
PO4, PO8, 02)43 il 47 b 2 Fn i il i 20 &2 il 4t
22000 . IR R T S, — Bk (—3, A—FD),
] Y A R AR, TG AR ) RO X (R,
JE)V AW PR o B S A 7R 4 B i A L
BTk, AOERPANEER . TR A%
R X A H A R B YE TFABGH — 20 2 T . A
I8 HUAR A I 2 Bl 2 I 3 R 32 S 0 AR o (R
— )BT EE R 38 BAE R W3 S 2R T AN
ST, WA BT (4 A Bonferroni correction
B IE o BRIE AR AN A B, 8 Greenhouse-Geisser
B pfE-
32 #R5R
321 1TA%R

BATVIES R N ARG, 47 20806 A3
AR, A AR) x 2(—EE—3, A—F0m
7 200 . 45 R & BT B 3 RN
(ps > 0.05), A WIS N IET 2K 85.83%,
TCAR 5 T IR %R 83.02%, XFRW, itk
A TR A A S TE KR S 1, W AR RE N B 5E A
LTSS
322 HNEBLER

Kl 3 RI T JoE (a) 570 A K (b) H AR JE 8
MR ERP BB E K 4 BIARTE 250~
450 ms (a)fl 500~700 ms (b)}E]E O N EHK A5
AT ] T SR AT 11 2 5 D (1 4 AN — B0l 1 2
—EOMEE . T EEMEE, ULE AR LI
(Daltrozzo & Schon, 2009; Herring et al., 2011;
Kamiyama et al., 2013; Werheid et al., 2005; Zhang et
al., 2010) Wy #fF 55, FKATH B br il 3% & 35 89
250~450 ms & 500~700 ms 43 HI4E H N400 FI LPC
4 Fsf 1) 4

FATLA N400 ¥t Ry R AR i, 43 itk AT rh
LN 537 o s prrh, 2GR A R R,
Toiml i) < 2(—8E: —2, A—30) x 3
mr, 1, R SR EEE WS T 20T &, BanS
—HHER AR B3, F(1, 15)= 848, p=0.01,n; =
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(a) ToHKiA (b) AR KA
F3 Nio0 Fz F4 F3 Fz F4
——— 1wty g —

/WNV';\ "hfrwjﬁ -\""":‘ e “"H‘b’ﬁ*\‘i}t TW\l‘;fN W\W‘;\‘::—*: e
CP3 CPz CP4 CP3 CPz CP4

‘T“Q—»ﬁ L"f/\\#ﬂ: V\f’f\s/“ \wrw '\“"“‘c/'/iﬂ w\“"‘kff‘ ”
PO3 POz PO4 PO3 POz PO4

v TV Vi " W, ™ f-\
\ \ . \ ¥ \
\'\0\\,/,»" W‘ \‘%)”" \

-6 [ uv
6 1000 ms

K3 Joakin(a) 54 A A (0)3 s A 0F T 9 ERP BB I8 o Bk -5 K B2 3823 70901 2678 N400 5 LPC Ry [A) 27 1

() N4OOH[a] & 1

FoHcid A

(b) LPCH[B]1 % O

.

ki .

Bl 4 A B3RS TEIRITE 250~450 ms (a) & 500~700 ms (b)) [E] 7 P 1) 22 5 % B &
e BRI P

0.36. TH BLALN 4 T 2 B, #E 0 & SR g sl T,
TEGA—BRAF LE— BRI & T 3K N400 I
i, F(1, 15)=5.17, p=0.04, n2 = 0.26, #Kifi, 7E4f
AWAEE RIET, B8 B A —BERME L
N400 WIRAFEAE R E 25, F(1, 15) = 2.90, p =
0.11. FEWMIAHrrh, 28R A7 i & 4k, Joilk
T AR) x 2(— 8t —8, A—F) x 3(IX: A,
R < 20k A2, A)MUIN R E S W 255
Mr& L, WS —8Er s EER B, F(, 15) =
7.80, p=0.02, n, = 0.34, fAJBARN S HT R, 176G
WA EF RIB T, HEAR R B &
TR N400 B, F(1, 15)=6.81, p=0.02, 3 =
0.31, #R1M, TEWAWIHE KB, HHE -5
AN—FAEE K 1 N400 PR AN AFE7E il 3 22 5%, F(1,
15)=2.18, p=0.16, TEHLMBM A, HE5
R B — B A S AR AN 2 (ps > 0.35)
HefBlib, FRATLL LPC -2 0 Sk R A 8, 40 31
HEAT RN 9 34 o #E TR 2 A B, 203 A
AR SR, AR AR) x 2(—8hE: —8, AR—
) =< 3NIX: B/, h, JE) SRR EE W E )25

B, Win s —S R BEAER R, F(1, 15) =
7.47,p=0.02, s = 0.33, fAI BRSNS Afr A, AEAT
AP EF SRR T, HEA B — x5
KT ARH LPC IR, F(1, 15) = 6.90, p=0.02, n; =
032, TELHIAFRFINT, HEAS KM H—
BB L) LPC IR IEAAE W 2 %, F(1, 15) =
0.78, p=0.39, TEWM 43 #rH, 2(FkIR): 7R Rl &
SR, OO AR) < 2(— 8 — 2, A—ED) x
3UIX: /T, H, JE) x 203FER: &2, AHNEEREE
Wi 7 2250 0r R, WAl S — s sc BAE B
F(1, 15)=6.20, p=0.03, > = 0.29, A BLE S 43 M7 42
B, fEr iR S AR a sl T, A —BER M —
HEMFHER T HERE LPC, F(1, 15)=5.17, p= 0.04,
ny = 0.26, TELHIAE RIBE T, HHEA—B&M
5—8UAMAE R LPC IEIRAFAE R EES, F(Q,
15)=0.82, p=0.38, HLFMPIM A HE S
IR B — B A DG Y S E RN (ps > 0.21),

S 2 Ml HLZE R I, A R AR S sl A A
FAE 250~450 ms B[] 5 15 % T N400 R0, JCAK
835 SRR B & F T FE 500~700 ms A [H] 5 A T
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LPC RN ZZRFEM, JCIH AR e 1 A ki,
W 249 RE X 3 S 05 b 3 2 1) A 15 4 Ok R
HEAT AW, H, W i Al iR 5 oo & Ak
T BAFAENT )R B 2257 o Wi, Wi Xpa
AR B AR 5 RN S T IR AR

4 Ligiht

A BIF 5 308 Ak A S 6 R A TR S W) A I 2
TR L . A7 s R s, Tis s AR 2
AR, W 7E— BT B9 ROV A —E A
SRR, RUITCIE T R A AR, W AR
REIN T & SR AL B T 4515 B ERP 25 R — 0 UK,
JUAE W 50 A IR 5 TG R A I 2 Y TR
PR TR S0, B2 To R & AR A5 TR 250~ 450
ms I [A) B 15 & T N400 R, 1A A ki & Sk %
TFFE 500~700 ms B %K% T LPC %0, %45
SRERH, MR 1 W0 T AR 2 O I ) SRR,
Tl B T 35 08 5 A AT AR5 A 0 N R IS T IR
R,

224l N40O B HIE SO TA %, A—20ik
SCHH e —30055 & K N400 (Kutas & Hillyard,
1980), 2% Ji 70 1A Bt O Mg % ME A& Y R S i T
(Brown & Hagoort, 1993; Kutas & Federmeier, 2000;
Kutas & Federmeier, 2011), IT4EMF5T R, 7615
BR Fua R, HE A — BN A s g — B0 &
1447 % 7 KA N400 (Schirmer et al., 2002; Zhang
et al., 2010; Zhang et al., 2006), F/RX 15 %5 B0
AN T EE 2 09I %R (Kamiyama et al,
2013; Zhang et al, 2010), WFFRW A, 243 shilEg
M /NE S BB (Daltrozzo & Schén, 2009; Goerlich
et al., 2011; Koelsch et al., 2004)5 F15% (Steinbeis &
Koelsch, 2011)F, KMt fE XA — 215 25 15 8
5 R BRI A N400  AWFFE &I, R TCHkia & ok
THL I TIER T NA00 RN, X —R0 (17 A
BRI 45 B A0 (Daltrozzo & Schén, 2009;
Eder, Leuthold, Rothermund, & Schweinberger,
2011)0 B9, S SRR H BAE ALK P ETSEI
i 75 BARRISA S IE 4 RAE, W T4 —3K
S0 19 N400 I 1R (Goerlich et al., 2012), #H Ho i
@ —BURME, TEEHEA—BRMT, i T 5 Bl
TR G Y17 2 R ANE AT B2 TS, BT AW 5 %)
WO RS 4 B S AL 2515 B S i LR
T Z SR, RELA N40O I I8 38 K

5 DA ARG BOR a7 =X i bF 98— (Herring

et al., 2011; Wang & Qin, 2016; Werheid et al., 2005;
Zhang et al., 2012; Zhang et al., 2010), ZEARWFFEH,
Wr 2 %0 3l A Ak Ie) & SR ARG 48 0 T & T LPC &80,
AT RES W T R BIR Ar L . B, AR A
TH IR e A =& IR LPC 2T
L ME B A T8 (Herring et al., 2011; Werheid
et al., 2005; Zhang et al., 2010), #—J71f, B4
FE A& B LPC &3 T #4711 (Juottonen, Revonsuo,
& Lang, 1996)., TEif 7 55 RAiCiZotsid, oo
TR, BT 5 EEE SRR 2B, iR
HAgE G ', fER— DR T, MARES I T
(Serafine, Davidson, Crowder, & Repp, 1986), 7EAS
a3 R A WO R, T E TR R A EH S
Wanl, IR RER AR — AR S IE g AL — 3K
PEHEATUCEE, B A T LPC RN . SR, 752 iid
WYY, IS8 T 3 X0 AR AR 2 4R B R N L
5 T IEHRIA AR (L LPC AL AT N40O %508
AR 22 5, 1BS ShRN iY H 30 =0k 45 T 2 g
E B PR AR I 0 A A SO 5 TG O] AR T AR IR
ICEAEISE

A 2 PR A0 37 0 L B 3, IS A e Ay
N400 5 LPC {3 T A fAHn T3 2 (Ibafiez et
al., 2010; Juottonen et al., 1996; Rohaut & Naccache,
2017), [FImy, ©ABFERB], WrE b a o 5 o
O B AR SR BN T RT BE v6 K AS ] Y Rl 2 L
iiil (Brattico et al., 2011), I, BEARAMETIINN
N400 Il LPC 7E—EFEfE FX e me 7RG T, {3
XA L3 AR B3 G I T S AP AE — 5 25 57 o
T 25 1 U (origin), 7 25 XU Y PR IE (emotion
duality model)th >y, FEAA A 17 28 B 1Y
S, FIEPWAIEM LS H SN R S (the
automatic evaluating system)F 7 B TEA R 55 (the
reflective evaluating system) (Jarymowicz & Imbir,
2015), S SO 7= AR T B DL TR O R,
BN S5 WJGk = A X B R (Imbir, Spustek, &
Zygierewicz, 2016), J& A 1E 5 (5 QA E S AN
FE A R S o B AR B 22 S R, AR S
LPC W] fig e W 9 i — Fb S S PR 8 5 hm T, i
N400 W] fiig s B (1) & —FAE T 24k i3 G m T,

WA, APPSR B, RS S SR
TR AR 4N TR S, RS R RUE T AR
PR o TEE AR B R, 2l Sk Do) &
SR)TEAL SRR &4 J7 T LU A w0 o S T T 4
(TETE, 2000; 5KHT, EWSE, 1992), XZEH N,



512 4

SRAREE AR R ARSI TSR . 47 5 ERP BESY 1353

I 18 1 Ay R 2R 45 (propositional  system) IH #fy %
ik 1E 415 B, (Erickson, 2005; Jankélévitch & Abbate,
2003), 124l AR OE R A R NE T e X, i
TEAG G g L R v, ] LA W i L 2R 45 1) 1
(translation)id #2, FH -5 B0l Sk 6E 0% 5 MU
FEHAL B E A5 B

MBS S5HERIELEMTHRRZKE, SCHIT
WG 25 R —3 (Al & Peynircioglu, 2006; Mori &
Iwanaga, 2013; Stratton & Zalanowski, 1994), AW
FEA5 R R AR R RS 4 T B A . V% dE
B, ASHESE R i LA /e SR T B
IRTELEINT, IRITHAR RS R . SR A Y
SE TR BRI E T 5 RSN T
A T AETEAC B R, (H2, ARWFSEE SRR T
B SRS N Tl Re e e il . Bk
KV, HIHAN KA, A AR R AR R
T LPC &V, % LPC U F 84 T I A
Al A IR B SR T, R g e A A [ e A
R AR i) 5 ) i SR A L, RS 7B S 5
SRITE N TRl BEAE M AFFEAS B o AR SE 77 ZEX)
AT 3 — 20 Bk

5 45ie

AWEFERI, TCit R A A e, W AR ae N
TR R s 45 B o HUE, JCHRiR AR &4
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Abstract

Music and language are unique to the human beings. It has been suggested that music and language have a

common origin as an emotional protolanguage. The development of socialisation has resulted in the

development of language into a symbolic communication system with explicit semantics. By contrast, music has

become an important means of emotional expression. However, whether language with explicit semantics affects

the emotional processing of music remains uncertain. Given that songs contain melody and lyrics, previous

behavioural studies have focused on songs to analyse the influence of lyrics on the processing of musical

emotion. However, several studies have also shown the influence of lyrics, although such findings are relatively
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contradictory.

Thus, the current study used behavioural and electrophysiological measurements to investigate the impact
of lyrics on the processing of musical emotion. Experiment 1 analysed whether the emotional connotations in
music with and without lyrics could be perceived by listeners at the behavioural level. Experiment 2 further
investigated whether there are different neural responses to emotions conveyed by melodies with and without
lyrics.

A cross-modal affective priming paradigm was used in Experiments 1 and 2, in which musical excerpts
served as the prime and emotional faces as target. To avoidthe impact of familiarity, 120 musical stimuli were
selected from European opera. Each was sung by a vocalist with and without lyrics, thereby resulting in 240
musical stimuli in two versions as potential prime stimuli. A total of 160 facial expressions affectively congruent
or incongruent with the preceding musical stimuli were selected as potential target stimuli. Three pre-tests were
conducted to ensure the validity of the stimuli. Eventually, 60 musical stimuli for each music version were
selected as the prime stimuli, whilst 120 images were used as the target stimuli, thereby resulting in 240
music—image pairs. To ensure that each stimulus appears only once for each participant, two lists were prepared
using a Latin square design. Each prime and target was presented in either the congruent or incongruent
condition within each list. Thus, each list comprised 120 trials, with 30 trials in each condition. During the
experiment, the two lists were equally distributed across the participants. A total of 40 healthy adults
participated in Experiment 1. They were asked to judge as quickly and accurately as possible whether the
emotion of the target was happy or sad. The accuracy and reaction time were collected. Meanwhile, 20 healthy
adults participated in Experiment 2. They were required to judge whether the emotion between music and image
was congruent or incongruent whilst their EEG waveforms were recorded. ERPs were analysed and compared
between conditions at the time windows of 250~450 ms and 500~700 ms after the onset of the target.

The Experiment 1 results showed that when faces were primed by music either with or without lyrics, the
participants responded faster and more accurately under affectively congruent condition compared with
affectively incongruent condition. This finding indicated that the emotional connotations in music with and
without lyrics could both be perceived. The ERP results in Experiment 2 showed that distinct neural mechanisms
were activated by music with and without lyrics. Specifically, when faces were primed by music without lyrics, a
larger N400 was elicited in response to affectively incongruent pairs than to affectively congruent pairs at the
time window of 250~450 ms. However, when faces were primed by music with lyrics, a more positive LPC was
observed in response to the affectively incongruent pairs than to the affectively congruent pairs at 500~700 ms.
This finding confirms the results of Experiment 1, thereby suggesting that the emotion conveyed by music with
and without lyrics could be perceived by the listeners. Moreover, the emotional processing between music with
and without lyrics differs in the time course of neural processing. That is, the emotional processing of music
with lyrics lagged behind that of music without lyrics.

In conclusion, the present results suggest that the neural processing of emotional connotations in music
without lyrics preceded that of music with lyrics, although the emotional connotations conveyed by music with
and without lyrics could both be perceived. These findings also supported theory of musical philosophy, which
suggests that music without lyrics can express emotion more immediately and more directly than music with
lyrics owing to the lack of “translation” from the propositional system. On the other hand, considering that lyrics
influenced the time course of emotional processing in music with lyrics, our results also provide evidence that
the emotional processing of music and language may share neural resources to some extent.

Key words musical emotion; language; lyrics; N400; LPC



