May 2018
Vol. 55 No. 3

I AEE GEERZD

Journal of Northwest Normal University (Social Sciences)

2018 & 5 A
55 FHE 3

BAEERANSTREESRAMNBEXRRSGIN

¥ o AR
(1. b RE APEIESEE, 1 200240;
2. EWIWW A LHEER, LB 200234

[ B] @3B, RESTHUEHRP IR ESAESBREFEEENBERE-—IBERMT AT EREN LR
DRZEZENZTEXR, RETHEAMTAFHEIERROZ MM ELRENHEIR, BT ZHAamaiis
HEESAEN, TRRENERENAXBREATRSE - SRBNACTAMERATRERBRNZAOHEEY

W, FFFEMEAL EX R T M AMEEAHTTRE.
(k@A) &%, &W; B/ Ba

(@S #S] B84z [THkARIZA] A
[Dol] 10. 16783/j. enki. nwnus. 2018. 03. 017

HER HEEPEAEERMEEXE”, X—
MBS R MRS 5 F AR
FHFEEZB BAER, FREWERS Y
PG A5 R AR 5 R BE B AR SR BRAE — I BT 7 A B SR B X
&, He, BEBPHERE-MHMRKIES BiF,
EWHAEEET ML ARREN 8. FRHFH
HRER S ZEMUME REBE— U E S E i 3
ARXMERBTHMA,

EERAZRERMER, GFES5EY (B
BEHEMMALD | HER GIKEH) . mik (BT4
DL EXHER (B . BRshxagmiilg
g, FFHEPKRAETBEGEE, MERTERE
BHNE AL, BRARESTHEARTRAMESF
ETHEERE, BETESHAEARENRSIHER
WEXZE. FFERM “BEXL” BE%R, &
FASERTEEANSMELR, W E, &
PR, RS BAEAERMEE, (HREFH
WHHBARTER. FXE, XEEFTMERHN
—RER . BEEEEEUT EIEM, F5%
WEENEEEFEE". EFENERTENE
Bt IE QAR T R 0 BRSO S R R TR R
B MENER, & A RV — A 0 00 4 24 B9S24
AUMPHERK DA NER T E ALK, a0 B

(K EH#] 2018-03-26

[XEHS] 1001-9162(2018)03-0133-12

flat HATLLNY dot®?,
— . 1BEZ 5% AN F B RRAR R N

(=) BEEHHIEHA

AT — R i TR A S A B &R Fo
(fundamental frequency), X2 HIF5{E5 p4y
B, HREENE, BRASRE AL, NE
—MEHZNMHREEHROMBHESEEK, FMT
RN, A5 5 B4 A e R AL 4> (L
m, FREERtE. BIE. SEAF \EREO. ETF
BIEFRARTENMREOMT EENE, TEER
[F) 2 b Mg s 8 A BE A Oy % O RV B Y 1 G 4R
R, Hp, EREBRANEBERERS .

MEEHRTEELLERERTLOES,
MNMIBESHAIFHEESESRIESHRE. &
RIETHRARARELIE R RMERFIBEHEX,
HE®E AR AT LXK B8 X, T B AE S 8 m
TEKE. ZAEHERARBKNIES, HESERR
wm., A AR 0—T0UHESEFRIES,
EOHEARL., AT, EFMUEEMNNEEES
e, T LASEE S 2 B A D RGE R U R — 2 B A A
FHER. 25 800 MEMEST A FRXE—
KERRHE, IMESTHEASFAES, E£IEM

(E4¢TB] BREANEESEFIE "N K BEDHEMTHRETIHE . 785 ERPBI5” (31300928); E#HR
WA 2013 FEXBENIH “BEFABRASHERTABRAMXR: 1745 ERPs” (14X1900 40003)
[FE—EE®A] K 1975—), Z, HFREA, LHEPEHEL, FEXEREEHE, ABLEESEWR

133



JRER. SZAEL, WABMUESTEHBERE
FUMMBEEAREES, ¥ATAUEMEABE. X
EEELOEEFE, BE. BRI
BT, RATABMIGELEE OUEIER) S
REERETH-NEH, EEE4LIHERH —
A.OBEE. FAME-THE, EEEE, REEMN
RBEESXHNREERES, AR sMiEs
13 FpEiAlel,

Gandour fl Harshman (1978) kX3, 518 %
THERBAEZEMRERE. () FE: SRH
. BRENTYE, TRHETREERARETE LN
BE; () FHETEHREE: S Fo WELKF
PR EE IR (3 A AURAZIETER
MR ERMA L TR EHHERE; D &
R, B EEEANBERSFE, BESHES
KR FERE (w15, 51) S5EERARE (N
11, 33, 55), AT EHESAR/NGHEE (o
35, 53) KHBIHRK; (5) K. WEFFENE GF
ZESTHAAN-MERLOEREAMLHNEDR
Kawmil, ZE & At F, Gandour fl Harshman
(1978) KBHEMER R AW KA. B
(BB, &k MaEug Grm, g, &
JEXRBWERME R, BAPTRNHSHERE R
H-BREUTHEE S, WEHAYEENRBEE SN
ARG, BEEFFEFTENTFIERAPES
PR EERBTHRES RS ESEE,; =3
EEEAEMNBENEEAFROETENI SRR
H1t, FHESHRMAUATIL N EXN S EIES
EMEFRESENERAMNTS M IARHETT
%, ABKEHARMEBEAZENSEN T IROE
o,

() ARE/HESEEF 5 R

1. FEERmMIFX

AEESEURICM I AR I HE&EEL,
MAEFFESEMREAYEEEEETHE ST
W F L & B. Gandour, Wong Hl Hutchins
(1998) &8, FEZERETEREM I CFEH B
A RXMHIEMKRTES A TR GRS
PET kil HAETE ) , 1555 # Wk A 3 E 4+
BEsh . P KX SBESEMMIT AR, X&£
HREE A B A LEES FREORAE. HIUEY
BEEXNTEAMT ARG ZERNTMHEBHDT, 4
AARS THEZELWE GAEMaENnTEE
EhELEER, MBPEMTETEEPAELER,
EREES HE SIEFSRE T & R T 2 5
FH, EFEFEIES ENRA L SENCAEE 7 0m
134

TEREL, MELEYNEANFESSES. &
@ M &, Wang, Sereno, Jongman F Hirsch
(2003) R, IV ELHEIENKIBERFIEE LK
HRMIEB AR, XERPHTE ERAM
TA%, KUK THmNAd s ikt
HeAh, MATE BRER T WEE B R B HERS A X E 1B
BA AT R, BB ENIA R S8k F B KF
AYTERE AL TSRSl , TR ) Al A E S MR A
e R,

2. FRMITEXEIER/F B8

Wayland #1 Guion (2003) k& ¥, M/PNETEE
REMWALRMRBEFIE¥)EEFEX S BN
H ORI ¥ ) JE F & (interstimulus interval, f& &
ISD 6. BRI EE BN EXE, b

AT EREMRBEEERRAEES, REnK,

X AR BB K BCIZ o F 5 Z i BE kR A
b 2R B W7 AR B AE 1E /K b X B AT 4
i,

RGBT A4, Wayland #l Guion (2004)
K3 T X R 8 E /5 8 B 5 68 ) qn ] B & 2 58 AR
1t B EEMDGE (FHEIEMNEEIE &9
RIEFEW., ERINZH, UUREY ISIHE,
SPRBUEFE PN FEF R FRIES; NEKEIUE
H B HAA R IST & EMMLE . 5Bl
ZHSRUENRBRE, RESMTHEFTER
maE, FHESENTESHIESE. BEGIES
WIEFE M, FRESELABITEERESH
BEHHeE. G, TUBHEEEMEBELAHGT
(REMARTAL4) MR EAFTRE, XF
HREE 2R R, AR T M XM ES AR,
HREZEHNRE ., EEI—MFEAN, HEAE
BEMPFAERAN T mESEFRESE: 8%, b
AT LAGE B A AT 0 35 3 iR (3 o 3 50 A 0 fh 28
) B, EAKFE AR EERSSEY
FTEEE, fbf1AEE PHiE FE AR, XFEES
ZIEFREFTERRZN, EHRMOAERAE KBS
BEHES AR,

3. HEBMBES

Krishnan, Xu, Gandour #] Cariani (2005)
HBFSE R, WZREIHFEHA, THEEEEHR
W AR SE N TE BRI IE B A T IR 0 S R
., L B M EE B KRN (the Frequency
Following Response, FFR) L) K 2 it & 5 #F & 5L
R IDAE I AT R RIEWN — R RE S,
Ml &B, E@EEER FFR 58, JH Y EIEH
R 14 e A BT R R YR TR U8 I o N v




REEMEEFEZAEEMINEZREEY
BATESBEFEPTERENHRIER, Aot
EEAMEBEEEESEREHINES LRAE
Sl ] 2 () 6 i — 22 )R X B 46T B A AP
ZWBEAPER, REENHBIEEEREG RN,
HFTESBMITTHER, AREFIAIXTEERH
F e 5 H A SN R e CBP il A HE 2 P R AR B R
B, MAEBUSEEEZRER, XMRIAEN, E4
RSEFRMEEXLNET S B ENBRAEEXN T—&
HHBEREENIAHE, BEAREFIERT WU
MTHE BT, WREFEAFTEETIES R
BRI .

JERHBRB LI, EFHANGEHRIENHA
WRRNEMB TESELERBUEWIESTER T L.
i 7 Chandrasekaran, Krishnan # Gandour
(2007) WBF5EH, HIBHFMEHEIEEXN FLEA
HETHEMESTEE RN FFR RNEAER, B
BABAIE X EFETE NIRRT R HE T
R, B B B0 AR R X 133 1 P A Y R B 2
2. MHEIEIEH, (Chandrasekaran et al., 2007)
KL FIEE NI LEBHHE (curvilinear pitch
contours) MIKVLEIfA I MMN (ERP i & /Y Ix &,
B4y, i ER e RS MEG Il & & R 3L
|

Krishnan, Swaminathan #1 Gandour (2009)
BT R, PHE 8 5 B W AR R B X F Fo Bl
WiH W RN E R E N F BRI, B UER
HMEAFEENRENERRIE, CEMETE
BFEWERRIE; TEEEW FFR EGHHRG T
EEEL, HEBHEGFE -~ EREHEHLEZR.
T 42 4 T A %t 450 8 13 B SRAE AL OUA B 38 =02 &
HEBZHE . AT, XS ARA AR
T EEYE, HAYRMTRRAZEBETENERE
350 5 M B B A R R R DT,

wmETR, MXFEERES, FRABSHA
FEMBAGLE. XMERWBREMLRMUFEE
BWINTHEBETER, FEERIESEN TSN TE
AARFTAFRESE. EAEEMNE, i1EF
HIRWE S BAEE S, FEXMREEY BETHS
HER. XEREBRARNLBTRERQES S
TENK A F M, A, WREREKEE
W S 7 R RIK O, IR A SRR A4 82 i TR ST
H, MEREREH—~TRLMEEL. UIHUM
REWMEES.

=, BHRER N R
Burns 1 Ward (1999) #Ml T & & & & X

HIUCHFENALIE. FRPHE R UEEE—
HERHARES, BN R RN
BEHEBRRAE. BREATERE S EFH 124
HENEE, —TM"TRENTEARFTEEREETH
12 EWABE— N FE£ Q2EFRATHE—TE
BEEMEISN , XFEHEERT RHERMNE
TR R, JFEXMIREEHNERKR T RAMNE
BZAN— P EEREDD,

WHE TR, BREENEETRENANERE
BMTHBRAEEYER, FATSESRAILE
BEWAERMYIRE? IREMNEINARF R
ZEBERHERTEM T IBOPR, XX —RE
HATTREHN. BT, IRENEFEELIHRET
SNGHIERUR BT RASEEANNTRESR
RBERE RGBT &M,

(—) BERFHEBEBAERNILHES

Micheyl, Delhommeau, Perrot Fl Oxenham
(2006) B THULEREZMIETRZNET I
BEn. MR, BAEEFRFGE LA/
VIR BEB BRI UG RRHKE, HREEFRAREH
EZFRZEHBHERE. FRENTFEHERHFHNMT
MHEREAF A SHEEZEE, THREME
A BT M. 5 FRZRME L,
Musacchia, Sams, Skoe Fl Kraus (2007) ZEH &
& ERAT KT FO fE KM FFR RAELL R E IR
WA ER A, 3 H FO K ¥ 53 Rt
HEKEAX. Bk, 1AM MER MM ZES T
FERIGmIELEREEFER .

Lee, Skoe, Kraus f1 Ashley (2009) HE T
BAFHMEFTFENEZE (A SREFREMN
Tt BL ., X FFW CRAE AARME Ohk
B BRNE, TRFNETRLBEFEANZE (B
MEZREZE) WEFLARKEL, 3k, fBIiTA
Ho, XFFER B R AR R R R R T L
HYHEF MR T PR E R E B,
FErEH, ZHEAEXRFMBERAMEFTHREUL
EHAERA. RAIRERZEBRAMWHN NSRS
Krishnan 28 A BT % PR B9 7 3 )% 40 B9 25 AR 10T,
Bidelman #1 Krishnan (2009) &t A &
W 3 5 B A0 R85 2 6 B B B 4 AR R A
TR, MIIHEMENFFEROEEATHXRTAE
A TR BRI T R AR RS H R RN RE
AR, TR XA R 48 X HE A AR R R AT
iR ], JF R A R SRR B N T B4 M ] . iR
= HEFEBRMAT R,

BEREZXNUARNFMARBZHN —FF R E—

135



ROBR AR L3 BUR, ARER L B R R AR L5 R
THEXH MMN %6, I HRHNERHOALE
WMz, RIEBEENE, AEMENERE
IR R . R X FP RN A F R RKATE
EARES (HW, RiTh. BEA %INESR
H, MEREBAMBIEREREEHERETRS
JREHEEN,

Ashley (2003) BHIRRBLEA T HRLKERM
ZRUUBEELRESNSIT4EE. aHIRP,
E 33 ABENAHET NS ETTHEEANNE 3
MERASHERE, ERBEREN S/ TR
BEEESMERERANMTES. GRERH, FEAK
PIF T . KENERBRRRTEESPHE
B, SEERRME, SARERBRIEMT
BEM ¥ BRHEARH MMN 36, {HREH %
wSE RN EERABRE . IFHFTRER
ERHERNNEREREEOISEE, MIEE
TIAE 48 6 3 531

Ungan % A (2013) BERR BB, HHFKMIE
HREZBI B RN 25 AR BEMNE RO F K
R, AR ERPERFEARTERESET K
ERNFRERN A28 O30 p
BHEEER. E4PEREY, IEES W T &
B &8 P R T M R Y TR S 28 B 0T T A SR A9 AR
b, AANERT 12 BFERSREMEFTRAEXE Fo.
F4, Cz AKX Pz L #) ERPs, [RIBic 5t T K& B
EHE, GREATRROINAEE. EfRE
B, P FHELMEENIRERA . X
Fh ERPs 4 [E 2 R R W . AR B RHE K
BEdE, MEARBHWTERITHEHMUESIRESRRK
FEFTRRZE P3HMRMER.

H T VG E RV GRxT T R A R 2 B R T
Wi, Kuchenbuch, Paraskevopoulos, Herholz #I
Pantev (2012) FABBEHE R (MEG) HE®T
FREMESTRIRZZE MMN S BN ES.
25 R U 4 B 7 0 B0 S AN LAY 9 oddball
ZE EEI&E) THHTHZ M MMN, AT,
TE B 544 T P 4H A 4k DG S 1 U AR B S R AL 1y
BEFHEER, F5KXMW MMN HBEER, W
HFEEALMBX, REREREAFEZR., ZH5R
H—HFAEREEON T FERNGETS X
ARER . HAERMLE,

(=) F ARG F BB B

REXTESAREGEEAMEREFEEMLES
PR EMEBE LARMRES R EBRMNEZRM
P, BAARREUREBSERIE, HREXHE
136

ERHMAETRETZHWAENEREERUR
HA R R0, X 0L E AT BB — 25 IR A
HATERNEG., Hik, WFHES#ETERVGMAR
WHRAR/RTHLEDS, FEXHFRNERANCE
PEHEE RIS, AR R R R R B X 4 R
MR R, XEE KK Z 3 5B 68 LF IR
BE IR R AT KM P 0 R &R 8 AT O B AR
2

— R EE B X AR A, W Moreno 5
Besson (2006) it T 8 % JLE#T A 8 R
BIMEEE RINERTSEHMIIM FiEE LML
FE%0 . ERP 84 i B, BRI 2 4 Xt 3 /9
BAREBBRMNGHNFESTRNBRAELE —E#
mgtiod . Moreno 2 A (2009) 7E 2 A BF 5% &9 3t 7
L, #2265t 32 BILEHIT AN 6 A MMM
3¢, X IR AH 2 F ARG ILE L ABENL R
SPURBEAT 6 NMAMTESRMEE UG, M TEZEL
EYHEYILE, 2 EFRNEHILEEZE R
D5 b A B A R DR SR A R R RE Y . S RER
BEME, BEXIT N ERP HEH 4, 6 A
IERIG RS AT N L aylH s,
XEERRHATERNEETWEETR, BHTESER
YWEHEMBEFW, Hiff—LRPAMEEHE R
gal U LE R AI e A =4 B E R WD,
Chobert, Francois, Velay 1 Besson (2012) %
YmBrR FEX 37 ZIILE#HTTREIERK (124
H) MF RS, B TELLEL. MHXFTIL
B, MEREAH#FTEKBEERNEON@IE, BT
BYEENERRAUREZRENATESE, 8
HEEREES,

Egn b BT i, fEE R R B R T X
b, BRRSFRAETEMUTELEITEREA M
ZAb, FXFTFEEAN, HREHBMERIEFK
BEBMILARSET W, JFFURERRBE%
WMEEAESAE TR M TR —#, 2HHE
G . X BFBERR, FRESFMILEXT
WRAGENEMAELEE, NM#E—FT5IET A
IR ST & 5 o5 5 310 532 W) B9 K

W, EFEERNEEsER
SR 9 FE B R

(—) B IR 250 X i 8 IR A B 72 Tl

HAEWHREIESE, ERERBANLRX T
WREHA BT IZMR N, IE R IEF M TR
B2 RE UL A IE R FH TPV E AN &
BEDY . YR T M EERAAMED,



ERILC %5 B M % ®m, Krishnan, Xu,
Gandour 5 Cariani (2005) 523 @ & & LR 1E
EU R TS EHREBEMERH . Song, Skoe,
Wong #1 Kraus (2008) #iFsL% 3 ¥ #EEE R
FIEEZEX T FO M A B TR UMIE
St Wong M1 Perrachione & A (2007) HEET
BB ARFEREENE SRNEGKIEE N T %8G E R
M FFR . BR T ERMEEHO A ARM, &
SREBMFFR WL TERNERITREN FOREHH S
FIE, Bk, A3 (FiEW AR EMENERD
FLERESFARAMEZENT RIISHXE
EF®, S XRHX—WAWER B Wayland,
Herrera #l Kaan (2010) AR EFRELBMN T T
RIS AR EA FER R FHERNIS . I ExHR
FERREEFRFEE T M ERMRELEEE, H
REMBNMERNEFPHNEAFEZF; @I
Y, WHEEREBEES LA FREMRE, X
B B R S 0 AR R AR ISR, R R TR A
TEeHERBEER.

Delogu, Lampis #1 Belardinelli (2010) ER
EFEEIES HERWIGE T AES I RPF RS
HHNAENENL, AR IA IR T BRI
MHBEHLETFAZL, BRESEHEN E, F5%
BHW R RABFNREICIZRSH AR E
W, XEXAFATESBRALRRETIESWALE
B, WA H M A E BN MR ABELY
H—HHRERH, FRERFERESE W EIEIE
AiE GEBD BA. BBEEA B RIEERE
RERWEHY, EEBRAOWM KX &K@,
Chandrasekaran, Kraus fl Wong ( 2012) BE T
R RWRAR T X SWREERNT LW, %
AR DX AR R 2 i R AE LA B R T BRI A E TS
HERKXM,

(D FEEBEFL2BXEARMEE MR

wmEETR, MTFEFREESHT RRINE 2%
FEESBRERESENERBEEANES. @
HEWH, FREARTURENESTERNTREME
RS, R, MBS ERETHRTESRETEN
RXNBEN S, BRTAMIX A FmELS. S8R
HE PR H#FATT HEIT, 1 Plordresher
Brown (2009) A¥, AMAET (AHELER. &
BB E EFRALIIEEBSE IR
BIAE RS A iER, BREREAXNERFHERNAE
FHEAEERY, A, FRESEE R
WHTER, BEEREKEF LSS RETEZME
W H £ R, Bidelman, Gandour Fl Krishnan

(2011a) MBS A, WX TETRR, TEEE
MEFRKMNERFINPEREAERNR TR
fE. RMEITHBE, XFHRBFBEBIER,
MEFFE R, FEEENFTRT S ELINM
BE 1 EB IR A X B SR R KR,

HAFEREFERSEFRRAESLERP LR,
Peng, Deutsch, Henthorn, Su fl Wang (2013)
ERTEFTLRMIFESTTHBEANEN., BITxR
BEHE N A B S I T RORFENEX TS
EHBEHTRHENESHAESHEIETRNKE
A, AN, BEAREYWMELFTOHGRM, &
MLESLENEEBANEW BRI TIEES
BEBRMEFEBEFR ., Xk, Peng F AN RX
BERXREST 2D MELWE — KW UT 3BT
2, FprRAFERABROEEERENNEMSE S
MR REA —EREmRL,

MEBFTEARPAEE L, FEUE R EM
JEFEMEBRZK, EFEZHTEAEXELEW, W
B B X AR A 1 E 4 50 5 e R RO R T ST U SR
B AR R R S IR R A, 1B R R
FRERBRAMM AR E, HE, MEBLER
BRI R, RS iEfiERERMA i
XHEMSEREREEMY RO AHEMS., BEME,
XA SR 7 B £ B R XA —
Bk,

. ERRAS F B A A BE R R
—H{EMHESERNAREEE

B2 08B R AN, ERNE AR
G RBRAME MK, HXUEREERENRGS
B R SRIER AR R . Wk x5k R iE B E W
R, HAREAAAKRKRNEEZ R T RDEEY
MM, BNEDEmy FIESHARE TN
MIhEEt? ., Peretz il Babai (1992) % 2 Wit —
&G L., G L YHEHUMUEMZHREHE
B F ARG R ERATRER. fbfe X a4
B, WREA P/ NEENIEREE, X E RS
AEE, XHEE-BOTRISIZBA RS, HE
PR AL R B IR MK AR AL FIEH R, X3tk
BAEXRTEMIERBEE ., HAFEH0EH, &
BANREE, HRMESHEMESEN. flm, &
SR SIS B R A S BEREAE DIEM R, H
EXHRPHEMEST (BEER HRIHERE
RERRLe

HEH IMRI SRR, 1583 08 B B
MTAREFEFEFEABNEB . Merrill

137



A (2012) BETHMEMBEHP KRN TER
HUEMBERM, EIIESMEREBEET L ERHE
KEMESE; MAEFHMT, B5MEREMH
B3 X0 B 8 R [R5V . Bidelman % A (2011a) i3
THEA. REVAZTREUREIEST KEZI2 5%
F-1TEREENEAERETVRRZY UK —F
WCEME CPEEEEN ) MEBERERER
B, FRHEMEXEDE:, DS HABRGERE (BIME
B MK (BB S0 ZWH) EREHETERT
REL. REH, PEANFEARELESTERE
FEBESU S HEERERE, R PPEEY
MAERBTUSHN2HIEET LT ROKNEERE
i, SWHBEANSTANEHREN T B4 RR
#:052) | Bidelman % A (2013) R L iit,
T EREMEEELEENTIESWRIEFEE.
FHRMBEUE—FOAMEE T (AniEE . THEIDE
%) FEMNER. &R T RAFERANRMELS
PRARR, BIEEHURERTRENORGERT.
XERESHERETRSNEHBNENE —EW
. WA, FREMBEBBEEHILLEFTFIENT
EiCIZARS, HHBRTHRBESREAMERE S
h, BIFEEREATR (WEE MFRNET
BB 5 —MIN M BE ST H A X5, Bidelman %
ABERZRIFEHUWS . FRMES TR
ARZEENEEWY, —HEAGFLREMMEE
i

SR, WAEREENN, FROFTHEBM
B0 T ANE S B R BN T TR ) B9 I ¥R .
Nan % A (2009) R A 5 3C DY 52 A 38 0 00 & A7 9 A0
WH RNV ERZEME, BEIEMERNTHR
BEETERNUEHEZADE, APELES SR
RERRAWES T FTRBTME., NIRRT A
ARESERAMERMAELTEHERT o/ T/
B ERS (LPCO), HEFHZELEHKS
EBEMBBIRT N400 B4, ME RWEE;
EBMHBI M LPC B 2L RENIL, FHRMB
&M LPC B A RMMIL. BHBHREEIAN,
98 I BT b K B K B B UR B R 9 T BE R )
A BT X 5, & ¥ T AE R RA T2
HEAMARDY . Kuchenbuch Z A (2012) ] F i #k
AEAR (MEG i TERBHFRINEGS FHEE
AREERX (BREA 5HEERX mERE T
INHUIN TR BA W . 0T WA S R F AR
ERARWMENBIE W, LETEREMEFTERZ
HARLEAFEMBELYENER., SREVAMAYNE
R1BE SR A F R B 5 U8 oddball &4 GEHI&KMD
138

THHTHEE R AR, AWM, RICEREY
BRHSKRMEDNRAGTHAEEHEER,
BERFAORLEAHEHEABSER, MAFEELMN
WX, REHEBEEAEER ., RERH--£%
HAREEEXOM T FERNEEMS ELEBE
B #wHMMA. Ungan % A (2013) %A ERP
HARETERRERSEFREN TFHREN—-IBE
—NEL MERELTHARNER. K
B —MRBRIFBK =M EESENESIE RN
WHEHIT, Ungan & AR A 3 AR E K — &
SRR =MTEET, E4P LR, HiRE
AR T & B EHE WA I E MR R T S T
IR, 4AHERT 12 BESEXMEFF
FAE Fz, Fe, Cz YUK Pz F#9 ERPs, RIBfid#7T
RMBTFIERE, GRER T REMN RN 8E .
EHERS, PP TFHEEANEEHARER
K. XFp ERPs 4 [H 22 55 R HAN LRI B 221
FRER, MABREMNTERTH TS FE
REMETRIREZE PIHEMER. EHE P3
RMTUBE EREMNARESIAM TR FHE
AR LB B R ET . gk — 25 BT B8 T 2 R 0 IR A Ak
BN TR M 2 = 4D Bidelman % A (2011b)
BT 58 W ZE S A 47 0 5 I R PP R 08 o Rk L
HXUBEREPRREH L T HEREKRNETHT
BN AEM EBHSTRSESREMMWA, BN
BWITTIESER (W, AEEFE M FHEAMK
MIBESHRRX—AE, 07K 8L
FERMZEETHRREENELAFNBRETEISENPE
AZ B R F R, M ERT FEEM TR
BAREBN T ERNMEIARRT., 85RAMR, 5
T REME, FEREMPEAERHEERFIBN
EARSABBRONTRM., SHAER, BMTH
JE BT SBR, PEAMES KRB ARR
FRRMAERHBRNETRNZR. REERRER
AREMANBAITHMEZ BN EZEARRZ. P
EAXTFERANETEENMZE-BEINRY
ITHUNEHERT pE-r,

B My, VR FIE AR N T3 R X — 5
B, RATTUEH, FoEILE 2260 S Bt
RERBNEZ RN ML RIIERE, MAIHE
HFAFRHLEMIARE FTERHELETAM
EESHFERAMTAEAMEEE. Lht, B
PR LA ARAHIE R, & RMIEF KT AR
IHRAETREEHEEM TBEAEENAXY, H
W, MFFRMESHERERBRA, FEHERER
EXR, FFEEHZEE - FEL N T OB #H—




H PG BB UEYE , HE WU A AE R
WERANMTESHEEENHEERM. EHXERN
B, UHEERZEHXHAREAREARMNE K%
& FRAFMEFTRAD X FERHTLRRMEE
71, BAREEFREEX (BAARAEH) ESHE
BN, BEABTESTER (N, SEETE) X
TEHERERAARMLTET SR RBERE, BRK
PEBEARFER (FRA. BEEER. —B A &
AT RERAT RN AN LK, B
MRES BRI H, TEAE HHEHH —H
ZEBRER.

Z LR, £4ki1k, XNEERERERIF
M, BRRAANBERBEHEN, ERMNEERR
AMTIREE -ENRREEMY, BAEFYHE
WEXEMN., ITHHXFHFERWA, Patel
RET-MESEWRHERILEERER, UK
SRR RS, HENAZ: 1. EFHER
BEEERFETENERE, XMRETFEKSE
1235y BARBICAZBRE M4, R FEIERMT
WIRAMM LY 7E; 2. SEAMEAROMIY
R WU RAE B W R AMT R, Ef1ZIE
MEFENSREMLESE, EXMERT, F8
ERESHMESMTHERNEEREMERLS?, H
TEVE T FE AR TR 43 51 %of B W 18 7 5 3 8 B R i
BZAELFEEEBERRY, IMBEAEZENR
ILERHHMOCHFE, HEAETRANEEERER
M, £E7EEETKFHILZEEMFE LR
B,

BRMRRE RN SRR B2 A
B, FTEAEREREEMBERC . REFEFY
B 2 > BL R U5 A R B R A0 = RIS R,

RE¥ER %4 HEiE ( (Reverse Hierarchy
Theory, RHT) EHKMIEE ST Koy LK
F 0] LA P —AME 5 B E A FIK O, AT Rl
EATHESFREETERNBRERANTFENR
X BB . BF AR RGP AR MR %
WA, MKW & S8 EW DIE/EMAF
A&, RHT#HE T HES FHBEEIIG R,
EEEK, REEENESREFIEERRHGH,
ENHSFES T EBE % AU 8 M 2 A4 L
. FEEFSHEREFAMARNESEHBRS,
B RS — UMM S R IE. RER
REMB LML ZRE T UEEEIHHRE (the
Shared Sound Category Learning Mechanism
Hypothesis, SSCLMH) 3k & 4 Fli& 5 & 51 49 W
SR RILEHRRE T - MR HER, mRE

{15 (the Opera Hypothesis) W EEEH T —#
RS BREERFANER.: BANESAEEZ
FESRAMNEREAN. () ESHERZEH
CHREMNENES; (b ERUBRENEE;
(o) HESRBIEBEMBEREERE; (D FRINEHE
BEHRE; (o) HRNGFENER. EREBIHEE
X, BEAHESHEMARMBRES AR, FE
EXAMHEHEIHG, FERLEBEFURHNEBEEE
B BEMEFRNGE TR H T BB, Yt
EFRAMMAaH5a T RENER. ERIN5%
MEAZEULEEHETHES A, IS THEA
WY RERBEWSINEBEHRE,

MTERASERABRASEEEFAENLENESR
BXAE, BEHRFERBAIANEMAERE
ARESER (FRESSEFAES) MRARE
REE (FRARS5EEFTHR MNEEBRANLES
EZ57, RERZETTRNLEHEYLH L ERHET
¥ M A B U R . B AN, Bidelman, Gandour #
Krishnan (2011b) A AIFER T HFALAMIEBTXH A
G, iERT—HPEAN (CH. HiEBHFIEN
BARK M4, RFAFIBEHETER (E4D
M—BEARTE (M3 MEE (L@EIE 2 &,
T2 PHIENEAFELREREY (IRN) MR
REMRE (FFR), X F EARRKAN S, %&
EEMESARXNBERBERNERESEER; &
WRMBRETE, SENBHRHAERP, 5
KRN FEESNGE . EERREMEEEE
B R R H, XTRE T2 il 8 bRom 5% % 36 40 40 & R 3R
ERMEL, H#EEENRSRELN; BES M3 Rl
B ANF AR T2 R8P B A 25 Bk 5t B
BoWEFREERN E, F5RFHERAWRSEELTF.
AT 4 A R R I G XT W R 4 R G BE A VT 8B
HEABOESRMA . FINERAENT RERBE
EERMT, L& RAREEES ] IF A& KW
B E B SRS T B MR,

BZ, RTERMTANRAESE TR]RER
REEBW—H, BEEXEEMHRINMSER, W
XMILEEXREEMMBBRENBE L, —HERESR
EEMILEBHRHRE. BRAFVWELEZLE
SE-NEAWESR, EXFHEEREMES R
RERMHARE S TFUBENES.

/_\‘\ %%

SR B AT I U A R R XA SR
FRBG THREESEHERENRR, HENA
FlE—SRFRRFRATLUREREE,

139



(=) HFRZBSHHALBNINERXRA
R

HEEME NN RABERE THISEREE. &
REwRsEmisE (Fe) BA, HEESESE
FAREFTEXN THEABRFAR, (ER X550
KRERHMBHE., Hf, — N REFERNZ.ORE
RTE “ERBRS— TR X R 7
“EEMBILEETEN TESTHELRANS & XH
BR, ATAAEBSHELESABETANES
BB AR E MU, HIRET 2R E RBRAR
MR RE L S TERKH T3 A E &5 B WM& RHAFIE F
HRTRB.

T0VER X5 R B R P A T AR A T 2 {0 ) R 5
WLl . B4, 15 F B R S B3 X R
ZRRFFr X AR Z B AT R4, RA
SEWH A E R REC, B, R ERBTEZ
FAREEII, FHERIT RS REES SEmEME
FA 2 i) BN & AR RO TR BUAC B [RIAE M, SR
BHERNG LSRN ES TN EEBRERES
o XA ] 7 IR R AR R 4 0 TR R RN B — Rt
ARG TE A,

F—RER, PRENTN TR —
NN GERZFERE METKRD, Wi
AR R R U T AR AR, XA RBCR T RE L 2
A2z FTiEH &5 —8, Stevens, Keller Al Tyler
(2004) fEFHRAET ZRAWE T — KHBEGF1T
WBE. BT RH . TEAGIRE A R A E AT RE R Y
S, BREAZELBEEANRNBEEYR, M5
PR, XIHERHET —THEMBUR, MIEE=EEM
R— R ET . R, h T %A LA E KR
Bz ER RE/ R, FmX MRt
AREHEGR — BT EHEEIBNAS A BE,
Pfordresher il Brown (2009) WM& W, FHIES
R K IIE IS R K 05 SE v b B M e R 0
BE., R, I TRATERNHR (WAHNEF, #
A E R EMZ YRR IFEL2FHZM R
SRR T LURBES,

ZRINTFEERFRHBRENEESERWA
R BT, SR 5 N TR A R AR R
B HRNEURE, MR THRES A RENE
B, X—AFAFR. R, BT RRE R
PR, AR XE U8 A A BFE iR . 3383 AR
M, ZEIEFHEFTHBEAEL, ARIKIESTE
BEAUEAEESRAMESR, REMM, #
M. b, BEMREERE TR &M
HEREE -EMERS . B, ERLIREXE
140

HME R ERZAT, 2005 5™ 5 A L0 o
RAKGEHEFTLLEEA.

Ak, ISR EZBOH AR E A REARFEM
BRERHE (FRAMIEFTRA BB RS
B, BAREFRLEEABRMSENTIEN
N, BAXRFIERER (EELEPTFIUEEERE
EMBEEE M THEABRAMIERESFEAENTHR
B, RRTEE L 10 15 R R 35 R B EMT &5 K
E—-RHFFEELE, UPEER_FNEEEMR
HAEA,

() EFEMHEERGERA T LR

BREBRNE, BREEHEHTS TFEFRM
BEREMHER SBRIBANBR T BN MFRE
S, N TE N EE AT E R ERRAS T
BAZFOBEENXR, FEASTEEHMT K
R BYERTREF AW, LAh, BEE HaIRA
HeRbi#ER, BRE T EACEMRAAHEAS
Hi Sk, (BEAEES 5k A ARISUILE &MU A
AL FRRGEUR RO FRAEEERT ., Wik,
WEAAFRERWE AR ERAEVLEHERE
B ORRZGBL ) TAELIE R E REE NS RE
5, GHETVH 7 SO A AL A B SR SR BRI B A
%,

BRHBAHR P EHRESHNIES 2R BT
AEBUBRFAES SEFRIESTHERAEE, HA
AR R THAFEESL, S TER
HEAFMNFRESZE. 58, SHESEEAY K
FEZBEIHNXRABRZIRENEE, Bl Peng %
A (2010) 7% 3015 708 4 5 1 i o X 32 5 AR o
B R e K 5 #R7Y, Bidelman, Hutka #fl
Moreno (2013) RAABEWL®IFIT, HET HF&K
FAEEEENTETURIEREE . SR
KM—MOAHEE S (PR . TAEEIZE) |
MER. ERERXEFRAVARES PRIRMK
., BiHEHEEEETRRNBSELT. XRHE
EWMERERSNERBNEIAR —ENEFE. it
Hby BIARFKMUEHEEALIET FRRZW TIEICILE
e, BHRTREERERMERILS, BH
EEMIERATRE (NEE) MERINGTEYS—
MOAMBE MR EA X, SEEIEML, BiF
WEEZMSEAEL., i, BEEAFLSEYH,
BT S A R R AR N RS E N
LRSS REEEEN. BiEhXF &SR
EETRERTBIESSRARNTE/FNER AT,
HAMIAREERER, BEEEEHS AN B EFAE
FRENEGFNE SRR IEGREATREE? A



Bl G T ZEWBRMERRERLZR? XA
oA AV A B A BB R . ]S, R
RS VE B A L EZ M E TR R . R
AERE . LERERSRREEXRENAARET, U
B ad Ak £ i 5 A SETE R U GR A9 BRI )
FlvRe A 7 2R G0 IR R A0 AT R T R R Y
EBRTR, ZAEMKRERTRBEANSIE RN
PS8

Bz, HEREESMERLEEN 1 EERR
M. REEBERSERNRE S 2HEEES

Fl, HEZESEEEEMMBHNEWERIE. X
A GEA A M E KR EFZBMEREN T
BB, HETHEE N — RIS, 53X 8PFr
MR —TERERWCHE. AT 588 1 5
TERXMER, RRZTRE TR LI EER
WHE KT RAR, A7) UL AT A& i 5 2R
LR ZHNE, EXHREETERN T HEGE
FRAEHTR N . BT TR A IR R S A
M Z BB OR AR, 45 3 R e LA K G 1747 77 T #)
2.

(& E308]

[1] McDermott, J. H., & Oxenham, A. J. Music

perception, pitch, and the auditory system.
Current opinion in neurobiology, 2008, 18 (4).
pp. 452—463.

[ 2] Bradley, E. D. Pitch perception in lexical tone and
melody. Reviews of Research in Human Learning
and Music, 2013, 21: pp. 1—26.

[3] Rasch, R,,

musical tones.

&. Plomp, R. The perception of
In R. Rasch, R. Plomp & D.
Deutsch Eds. , The psychology of music 2nd ed.
Academic Press series in cognition and perception:
A series of monographs and treatises. San Diego,

CA, US. Academic Press, 1999, pp. 89—112.

[ 4] Patel, A. D. Language, music, and the brain: a
resource — sharing framework. In P. Rebuschat,
M. Rohrmeier, J. A. Hawkins & I. Cross Eds. ,
Language and Music as Cognitive Systems, Oxford
University Press, 2012, pp. 204—223.

[51 Bradley, E. D. Pitch perception in lexical tone and
melody. Reviews of Research in Human Learning
and Music, 2013, 21. pp. 1—26.

[6] Lee, K. M., Skoe, E., Kraus, N., & Ashley,
R. Selective subcortical enhancement of musical
intervals in musicians. The Journal of Neuroscience,
2009, 29 (18): pp. 58325840

£L7] Gandour, J. T., & Harshman, R. A.
Crosslanguage differences in tone perception: A
multidimensional scaling investigation.
and Speech, 1978, 21 (1). pp. 1—33.

[8] Francis, A. L., Ciocca, V., Ma, L., & Fenn,

K. Perceptual learning of Cantonese lexical tones by

Language

tone and non — tone language speakers. Journal of
Phonetics, 2008, 36 (2): pp. 268—294,

97 Gandour, J., Wong, D., & Hutchins, G. Pitch
processing in the human brain is influenced by
language experience. NeuroReport, 1998, 9 (9);
pp. 2115—2119.

[10] Klein, D., Zatorre, R. J., Milner, B., &

Zhao, V. A cross — linguistic PET study of tone
perception in Chinese and English
speakers. Neuroimage, 2001, 13 (4). pp. 646—
653.

[11] Wang, Y., Sereno, J. A., Jongman, A., &

Hirsch, J. fMRI evidence for cortical modification

Mandarin

during learning of Mandarin lexical tone. Journal of
cognitive neuroscience, 2003, 15 (7): pp. 1019—
1027,

[12] Wayland, R., & Guion, S.

discrimination of Thai tones by naive and experienced

Perceptual

learners of Thai. Applied Psycholinguistics, 2003,
24 (1): pp. 113—129.

[13] Wayland, R. P., & Guion, S. G. Training
English and Chinese listeners to perceive Thai tones:
A preliminary report. Language Learning, 2004,
54 (4): pp. 681—712.

(14] Krishnan, A., Xu, Y., Gandour, J., &
Cariani, P. Encoding of pitch in the human
brainstem is sensitive to language experience. 2005,
Cognitive Brain Research, 25 (1): pp. 161—168.

[15] Bent, T., Bradlow, A. R., & Wright, B. A.
The influence of linguistic experience on the cognitive
processing of pitch in speech and non — speech
sounds. Journal of Experimental Psychology:

Human Perception and Performance, 2006, 32

(1>: pp. 97—103.

.[16] Chandrasekaran, B., Krishnan, A., & Gandour,

J. T. Experience — dependent neural plasticity is
sensitive to shape of pitch contours. Neuroreport,
2007, 18 (18): pp. 1963—1967.

[17]  Krishnan, A., Swaminathan, J., & Gandour, J.
T. Experience-dependent enhancement of linguistic
pitch representation in the brainstem is not specific

Journal of Cognitive
Neuroscience, 2009, 21 (6): pp. 1092—1105.

[18] Burns, E. M., & Ward, W. D.

scales, and tuning. In D. Deutsch Ed., The
141

to a speech context,

Intervals,



(19]

(20]

(21]

L22]

23]

[24]

[25]

[26]

[27]

(28]

[29]
142

psychology of music, 2nd ed. San Diego, CA,
US: Academic Press. 1999, pp. 215—264.
Micheyl, C., Delhommeau, K., Perrot, X., &
Oxenham, A. J.
psychoacoustical training on pitch discrimination.
Hearing research, 2006, 219 (1—2). pp. 36 —
47.

Musacchia, G.,

Kraus,

Influence of musical and

Sams, M., Skoe, E., &
N. Musicians have enhanced subcortical
auditory and audiovisual processing of speech and
music.
Sciences, 2007, 104 (40): pp. 15894 —15898.

Lee, K. M., Skoe, E., Kraus, N., & Ashley,

R. Selective subcortical enhancement of musical

Proceedings of the National Academy of

intervals in musicians. The Journal of Neuroscience,
2009, 29 (18): pp. 5832—5840.
G. M., & Krishnan, A. Neural

correlates of dissonance, and the

Bidelman,
consonances
hierarchy of musical pitch in the human brainstem.
The Journal of Neuroscience, 2009, 29 (42): pp.
13165—13171.

Tervaniemi, M., Rytkénen, M., Schroger, E.,
Ilmoniemi, R. J., & Nadtinen, R. Superior
formation of cortical memory traces for melodic
patterns in musicians. Learning & Memory, 2001,
8 (5): pp. 295—300.

Ashley, R. Categorical and linguistic aspects of
musical pitch space. in Kopiez, R., Lehmann A,
C., Wolther, I., & Wolf, C. Eds., Proceedings
of the 5th Triennial ESCOM Conference pp.
Hanover University of Music and Drama, Germany.
2003, pp. 484—487.

Fujioka, T., Trainor, L. J., Ross, B., Kakigi,
R., Pantev, C.

automatic encoding of melodic contour and interval

Musical  training  enhances

structure. Journal of Cognitive Neuroscience,
2004, 16 (6): pp. 1010—1021.
Ungan, P., Berki, T., Erbil, N., Yagcioglu,

S., Yiksel, M., & Utkucal, R. Event— related
potentials to changes of rhythmic unit: differences
between musicians and nonmusicians. Neurological
Sciences, 2013, 34 (1):. pp. 25—39.
Kuchenbuch, A., Paraskevopoulos, E., Herholz,
S. C., & Pantev, C. Electromagnetic Correlates
of Musical Expertise in Processing of Tone Patterns.
2012, Plos One, 7 (1): pp. 1—10.

Barrett, K. C., Ashley, R., Strait, D. L., &
Kraus, N. Art and science: how musical training
shapes the brain. Frontiers in Psychology, 2013,
4. p. 713.
Besson, M.,

Chobert, J., & Marie, C.

[30]

[31]

[32]

(33]

[34]

[35]

[36]

[37]

[38]

[39]

Transfer of training between music and speech:

common processing, attention, and memory.

1—12,

Moreno, S., & Besson, M. Musical training and

Frontiers in psychology, 2011, 2: pp.

language - related brain electrical activity in
children. Psychophysiology, 2006, 43 (3): pp.
287—291.

Moreno, S., Marques, C., Santos, A., Santos,
M., Castro, S. L., Besson, M. (2009).
Musical training influences linguistic abilities in 8-
year-old children: more evidence for brain plasticity.
Cerebral Cortex, 2009, 19 (3): pp. 712—723.

Chobert, J., Velay, J., &
M. Twelve of active

training in 8 — to 10 — year — old children enhances

Frangois, C.,

Besson, months musical
the preattentive processing of syllabic duration and

voice onset time, Cerebral Cortex, 2012, 24 (4):
pp. 956—967.

Anvari, S. H., Trainor, L. J., Woodside, J.,
& Levy, B. A.. Relations among musical skills,
phonological processing, and early reading ability in
preschool children. Journal of experimental child
psychology, 2002, 832 (2). pp. 111—130.
Milovanov, R., Pietila, P., Tervaniemi, M., &
Esquef, P. A. Foreign language pronunciation
skills and musical aptitude: a study of Finnish adults
with higher education. Learning and Individual
Differences, 2010, 20 (1): pp. 56—60.

Crooks, A., &
Jones, K. The relationship between musical skills,
skills.

177 —

Dankovicovd, J., House, J.,

music training, and intonation analysis
Language and speech, 2007, 50 (2): pp.
225.

Parbery-Clark, A., Skoe, E., & Kraus, N.
Musical experience limits the degradative effects of
background noise on the neural processing of sound.
The Journal of Neuroscience, 2009, 29 (45): pp.
14100—14107.

A., Xu, Y., Gandour, J., &

P. Encoding of pitch in the

Krishnan,
Cariani, human
brainstem is sensitive to language experience, 2005,
Cognitive Brain Research, 25 (1): pp. 161—168.

J. H., Skoe, E., P. C., &

Kraus, N. Plasticity in the adult human auditory

Song, Wong,
brainstem following short— term linguistic training.
Journal of Cognitive Neuroscience, 2008, 20 (10):
pp. 1892—1902.

Wong, P., & Perrachione, T. K. Learning pitch
patterns in lexical identification by native English—
speaking adults., Applied Psycholinguistics, 2007,
28 (4): pp. 565—585.



L40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

£s0]

£51]

Wayland, R., Herrera, E., & Kaan, E. Effects
of musical experience and training on pitch contour
perception. Journal of Phonetics, 2010, 38 (4):
pp. 654—662.

Delogu, F., Lampis, G., & Belardinelli, M. O,

From melody to lexical tone: musical ability
enhances specific aspects of foreign language
perception. European  Journal of Cognitive

Psychology, 2010, 22 (1): pp. 46—61.

Kraus, N., & Chandrasekaran, B. Music training
for the skills.
Reviews Neuroscience, 2010, 11 (8):. pp. 599 —
605.

Chandrasekaran, B., Kraus, N., & Wong, P.

C. Human inferior colliculus activity relates to

development of auditory Nature

individual differences in spoken language learning.
Journal of Neurophysiology, 2012, 107 (5): pp.
1325 —1336.

Pfordresher, P. Q., & Brown, S. Enhanced
production and perception of musical pitch in tone
language speakers. Attention, perception, &
psychophysics, 2009, 71 (6): pp. 1385—1398.
Bidelman, G. M., Gandour, J. T., &
Krishnan, A. Musicians and tone — language
speakers share enhanced brainstem encoding but not

perceptual benefits for musical pitch. Brain and

cognition, 2011, 77 (1): pp. 1—10.
Peng, G.., Deutsch, D., Henthorn, T., Su,
D., & Wang, W. S. Language experience

influences non — linguistic pitch perception. Journal
of Chinese Linguistics, 2013, 41 (2). pp. 447 —
467,

Peretz, 1., & Babai, M. The role of contour and
intervals in the recognition of melody parts:
Evidence from cerebral asymmetries in musicians,
Neuropsychologia, 1992, 30 (3): pp. 277—292.

Peretz, 1., & Coltheart, M. Modularity of music
processing. Nature neuroscience, 2003, 6 (7):
pp. 688—691.

Poeppel, D. Pure word deafness and the bilateral
processing of the speech code. Cognitive Science,
2001, 25 (5): pp. 679—693.

V. L

involved in music perception: preliminary functional

Schmithorst, Separate cortical networks
MRI evidence for modularity of music processing.
Neurolmage, 2005, 25 (2): pp. 444—451.
Merrill, J.,
Goldhahn, D.,

Friederici, A. D. Perception of words and pitch

Sammler, D., Bangert, M.,

Lohmann, G., Turner, R.,

Frontiers in
psychology, 2012, 3 (1): pp. 1—13.

patterns in song and speech.

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

(61]

L62]

Gandour, J. T., &

A. Musicians and

Bidelman, G. M.,
Krishnan, tone — language
speakers share enhanced brainstem encoding but not
perceptual benefits for musical pitch. Brain and
cognition, 2011, 77 (1). pp. 1—10.

Bidelman, G. M., Hutka, S., & Moreno, S.
2013. Tone language speakers and musicians share
enhanced perceptual and cognitive abilities for
musical pitch: evidence for bidirectionality between
the domains of language and music. PLoS One, 8
(4): pp. 606—676.

Nan, Y., Friederici, A. D., Shu, H., & Luo,
Y. ]. Dissociable pitch processing mechanisms in
lexical and melodic contexts revealed by ERPs,
Brain research, 2009, 126 (3): pp. 104—113.
Song, J. H., Skoe, E., P. C., &

Kraus, N. Plasticity in the adult human auditory

Wong,

brainstem following short— term linguistic training.
Journal of Cognitive Neuroscience, 2008, 20 (10):
pp. 1892—1902.

Berki, T., Erbil, N.,
S., Yiiksel, M., & Utkucal, R. Event— related

potentials to changes of rhythmic unit: differences

Ungan, P., Yagcioglu,

between musicians and nonmusicians, Neurological
Sciences, 2013, 34 (1): pp. 25—39.

Bidelman, G. M., Gandour, J. T., &
Krishnan, A. Cross — domain effects of music and
language experience on the representation of pitch in
the human auditory brainstem. Journal of Cognitive
Neuroscience, 2011, 23 (2): pp. 425—434.
Patel, A. D. The OPERA
assumptions and clarifications. Annals of the New
York Academy of Sciences, 2012, 1252 (1): pp.
124—128.

Jackendoff, R., & Lerdahl, F. The capacity for
music: What is it, and what’ s special about it?
Cognition, 2006, 100 (1): pp. 33—72.
Wong, P. C., Skoe, E., Russo,
Dees, T., & Kraus, N. Musical

shapes human brainstem encoding of linguistic pitch

hypothesis:

N. M.,

experience

patterns. Nature neuroscience, 2007, 10 (4): pp.
420—422.

Ahissar, M.,
Hochstein,

Nahum, M., Nelken, L, &
S. Reverse hierarchies and sensory
learning. Philosophical Transactions of the Royal
Society B: Biological Sciences, 2009, 364 (1515).
pp. 285—299.

Patel, A. D. Language, music, and the brain: a
In P. Rebuschat,
M. Rohrmeier, J. A. Hawkins & I. Cross Eds. ,

Language and Music as Cognitive Systems, Oxford

143

resource — sharing framework.



University Press, 2012, pp. 204—223. production and perception of musical pitch in tone

[63] Patel, A. D. Can nonlinguistic musical training language  speakers. Attention, perception, &
change the way the brain processes speech? The psychophysics, 2009, 71 (6): pp. 1385—1398.
expanded opera hypothesis. Hearing research, [69] Wong, P. C. M., Ciocca, V., Chan, A. H.
2013, 30 (8). pp. 98—108. D., Ha, L. Y. Y., Tan, L., Peretz, L

[64] Bidelman, G. M., Gandour, J. T., & Effects of Culture on Musical Pitch Perception.
Krishnan, A. Cross — domain effects of music and 2012, Plos One, 7 (4): pp. 1—8.
language experience on the representation of pitch in [70] Demorest, S. M., Morrison, S. J., Beken, M.
the human auditory brainstem. Journal of Cognitive N., & Jungbluth, D. Lost in translation: An
Neuroscience, 2011, 23 (2): pp. 425—434. enculturation effect in music memory performance.

[65] Kraus, N., & Banai, K, Auditory — processing Music Perception, 2008, 25 (3): pp. 213—223.
malleability focus on language and music. Current [71] Peng, G., Zheng, H., Gong, T., Yang, R.,
Directions in Psychological Science, 2007, 16 (2). Kong, J., Wang, W. S. The influence of
pp. 105—110. language experience on categorical perception of pitch

[66] Ahissars, M., Nahum, M., Nelken, L, & contours. Journal of Phonetics, 2010, 38 (4):
Hochstein, S. Reverse hierarchies and sensory pp. 616—624,
learning. Philosophical Transactions of the Royal [72] Bidelman, G. M., Hutka, S., & Moreno, S.
Society B: Biological Sciences, 2009, 364 (1515): 2013, Tone language speakers and musicians share
pp. 285—299. enhanced perceptual and cognitive abilities for

[67] Stevens, C., Keller, P., & Tyler, M. 2004, musical pitch: evidence for bidirectionality between
Language tonality and its effects on the perception of the domains of language and music. PLoS One, 8
contour in short spoken and musical items. in D, (4): pp. 606—676.

L. S., R, A., O, G. R., & P, W. Eds., (73] Peng, G., Deutsch, D., Henthorn, T., Su,

Proceedings of the 8th International Conference on D., & Wang, W. S. Language experience

Music  Perception & Cognition.  Adelaide, influences non — linguistic pitch perception. Journal

Australia. of Chinese Linguistics, 2013, 41 (2). pp. 447 —
[68] Pfordresher, P. Q., & Brown, S. Enhanced 467,

A Review of the Relationship Between Musical Pith
Perception and Lexical Tone Perception

CHANG Xin', ZHOU Pei?
(1. School of Foreign Languages, Shanghai Jiaotong University, Shanghai, 200240, PRC;
2. Department of Psychology, Shanghai Normal University, Shanghai, 200234, PRC)

[Abstract] There are many similarities in the perception of both language and music, and experience in
each domain has been shown to affect the other in various ways, while the cognitive relationship between
them is still not clear enough. Based on pitch, a salient acoustic property shared by language and music,
cases of musical tone and lexical tone perception and the interaction between them are reviewed, and
theoretical perspectives on their relationship are compared. Besides, this paper summarises the situation
of research on the music-language relationship, attempts to synthesise the principles of cognitive
relationship between the perception of musical tone and lexical tone, and relates them to more general
theories of perceptual learning. This paper believes the hypotheses about shared perceptual properties do
have the potential to further explain and specify the mutual influence between musical tone and lexical tone
perception. Finally, this paper puts forward the potential directions and suggestions for future research in
this area.
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