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A

1.1 BEBEICBTAI=MHtg Hm(l)e§

BEROEBEIEEOBMANLBEER TR, A RAEICBWTEEN S D%
Bz &8, Seashore (1938) &, Z DXk & EREDEE & DI N % "artistic deviation”
EWFEATZ, Martistic deviation" 1Z HAGE TIZ TEMMGEN] EREINTWS (A,
1967) . ZMHSED, BBOEDI S BAMETEDISIKHANSINERET S
&, DRNONDPEDKIBEEZ [EWMWTHS] LEUBIhEND, T
XEBLOFRLEY LOKRMELHEHT S LT, FARFEIND &5,

HE, P22 —LaEa—Y2#laeb8 T, HEICABES 2 ES
THIENTEDLDIT Rk, COLIBEHEEI AT AICERBICTLINS
ERHOEGEEROEMETDEFANLEZLE, ZOMELLTERHINDE
Zi3, FEFITEBNT, 2<EMPTIIARN, TOXIREEZE &, T2
RER ] OBEEENLISGNBETHAD,

12 BEORTETE

BEOBREZELT UL . TAOF 14— . IN—FEZ—] O3&EH
MBITENDZENZN, IS IEFRIIWTND, TR WS SWEATE
FEL< B> T3,

XT TUXL] KDWTEZLD., fIZIE, ELEBEOEEEZAELT.
COEFEEOAEEK. M. AXRY MV E2ERE ETHAMICS L g3 &
T L) DREREND, BEEK. X, AR MEREDNSTA—INED L
DRKHRAMEZETLINCE ST, BRIhs TU XA 3RS, 20k
DI TR W UXLDOHBRICBWT, B, B, AR MULEREDRRE
BRI T HMAIERELTHED ZENTES,

—7. Tk BHOERMNMICE 2T TUXLA] 2HERTHIEHTES, filzx
. BFEORER. BE, ARV MV EHFOETZABL T, Z0OEE % B L



ERXEBLTEEINZES, COESTMOBRMBRICHENNELNS 5 & =,

TVXL) BERENS, Tabb, BENAEEDNRY —32NFTT 1Y
ALl ZHRTBHIEMNTEDZDTH S, UEDESic, TU XA ITITEEO
RINES B> T35,

R TAOF4—] & IN—FZ—] IZD2WTEAZLD, TRIILIFTLITEG
Pl TBOF7AFa7) LEEREEINS, (A0F4—) FZo57y
AFaT7OBRATHD, EEmOMFNE(LTHERINS, bbb, THE] ©
B L TOEGELOETFY TAO0F 4 —] RDTH 5.

CNIZHL IN—FEZ—) B FEOFIVAFaT] Z2ROBTHRSLTHD. [
FICIESEDESOHMBRTHERINS, LALARS, IhN—F=—] %
IR E EDITET L, TNTNOMF LI OETOR T—EOBIEERD, &
DX aRHET O TOMBERIL, TR, O 2 ROK 250 £ TR S NEE
T4 —DFELZT TR, TNLRORY 732 —DEFXK, HDWVWITIERERE
BRICASNDEI DI BATO T3 Z—DFEIIBWTHEEICEET S,

LEDXDIZ, TUXA] TAOF4—] IN—FZ—] EVIFEDIEH
. WIND TR EWSPEBRTERBERDNEBHETH S, LENST
(FX] 2EZX5LE. FHEORTEKZICHERTSZEEARTETHS. 2N
N, BEDN REZENR] THEEVNDNSFIUTH 5,

13 EMeRBEARESNIMERT

1.1 THEEEZORARAIEICBVWTEMBMRENRSNSE &2k E, &
CTREDX D BYBRITICEMRBMNENDI DN EEZTHLD,

Povel (1977 1d, B4 BREHEOEBERIIB VT, AKEDKIT. B OXIC.
ANRT BIVRIAUD END ORIB S EFAICEZRT I RT. 2L THREOXTO
25, EDXRTICEMPERRNRBEINENEZTEDTNS, KL, FEDLEK
HOEBIIBNVTE, LD TOXRTICEMBBRENEZHINDN, N—T%
B/ DEZBECBVTRAEEOXRTICERNBRRARZLINANWT EE2RAT
W3, IZERS, N—TRET7 JIZBVWTRESENAERsEHICHE T



WS TH D, SSHICFNODOEBIIBWTIE, BERZT TR, BED
RERFRICHBFRT 2RO EZRENBBRICHBETE AW (ZELA My TIT&
HEEELOHRITERL) Z&%, HIIBRTWS, §RbbF I NODESE
BN TIE, BEACERIORTEDOAIIBNTEMNRRNERSINEDTH S,

BEEAEBBORTOALNHBETERNF o NOQEETH>TH., —HiE
ZRDEBIIEMNITRLCSND, ZOZ EIE. FFEORITII BT 5 Mk
DHT., EMANEBEERTHZENFRTHD I LEEZEKRT S, —FH. BEK
PRI DRTICDNTIHERENHBICHBETES DI, BEOXTIIBNLTIE
HKEBOICLMEBTERNWELIBREBIEELRW, o801/ —-LaE
A= ZEHNT, X LORMOEREZBEICHEL DDAEKS®RI DXL
FICERBRRZDTBZEIHETHZN,. TOLIIRERIED T MWK
Kl IZIREC 5NN TH A D,

DDz EMS. BxBRMEICH T 2EMBRBEOP T, FEIOXTICHEITS
BHIIRVEETHLEEZIONS., JDIEIT. RIEITRANZ X I ITTFENF
DX EFHICEBLEZEMNTHD I EERKBRLTNSOMD LN,

DED#RMNS. A BREICB T 2EMRMRBEOLNT, £TE—IT, KHE
DORITIZDONVWTEBL., FOHBIDWTHANSD ZERZZYTHEEEX LD,

1.4 XMARDE=

141 BEAIEICES IT5EHRIER

Secashore (1938) 1X. # DFEE "The Psychology of Music" O H T, FE, &,
B2 &, BRAx RBERRITICB T 2 EZWMHBRHEOBERN 2L BT LTHDS,
EMHERNRH TN 2 YEARITTOP T, FEOXTIE, A TERXZED,
REETHHEEZALND,

EMAEEIL. bHEAARBBORTIZBWTHEEFICE NS, FBEOXITIZH
T AEMERBRICONWTORY) D BHIAFIL. Seashore EFIRO—BTH 5D
Skinner (1930) IC & > T/R SN TW %, Skinner 133 a3 /N> OFREHZEMIT. =
MBI REZADTHEZELAEEAE., AMDO ) —LADXDITHMMITEREL 215



BETI. SNHORBRBONSY — RN 0REBDZTEEZRLTNVS, £
Bid. ACEZED 2EOR—HOEY JERBIIBWT, MEEA, BXOT L
—RBNMORERFONY = PNEEITEISUTNE ZIEBRL TN S,

Skinner DFFRIZIX. EBEOZFEEZBOHNS, FFFOFMARMZRET 2
DOt ERNEN oz, TDRED, NBAL, T L — XBEAOBIERRIC
Lo THREMNTON Tz, TOREWH., ZOREREOREN SN, KEOD
RITIZBITBEMERBRICONTIRIE EAEMER R I NN T,

L LEDKk. E5H. 77 VLI—-FORASL, TOMOETERE. FIER
BORH - HEFCL- T, 1 EFEOEZRMOEIZAET S I EAARICE
ok, TOREHEDHELITHEN, 1970 EREENS. 1 EFEOERERREZ
RE - M LUIEHAENBAITONDS X DT> TERL BIZE, Povel, 1977;
Shaffer, 1981; Clark, 1985; Gabrielsson 1985; Taguti and Ohta, 1989) » TD XD
T Povel (1977 1%, HBFRITEK o THEED S ORFEBEBDO/NS — N7 s Z
LERLTNS, #id. 1. S. Bach @ "Prelude 1," BWV 846 (16 D EFDHEH T
BRINTVIEE) O3ADEBEICILSTFONOERZRZHRICT, EERIC
MR SRHIEREREL., 1/MSHZBMELTHROIERSND Y XLRBHONSY
— RGN TOEFOMEBICEY L ZRERBONY —2TERL, IhzF
HIRE RS & AT 72, Povel 13, T DEHREFRIMEED 3 ADERBEEZEOMTHR
DRIEDHIEZRLTND,

PlEo& DT, ERERICTENDZWEEFIE, RERIEICBNTREO
3DDHEERF DI EAREINTNS,

1) EEBCEINEZREZBBPICEELIZEREENRV R LERZTRT,
2) F—ZEMOBERICTBWNT, REJZEREOMT. BROLNENRED,
3) F—EEEN. Rl—XMEZzEEEREZL L&, #EFKRICERT 5.

142 BEE 1/f po¥F

12 THRRZEDIC, FREFBHORRINOEGHE (FOT I AFa7) T
ELTEADIENTES, ZOEIRFTERRINOMENDKITTIZBIT A2
DEEFZ., TWHE| ELTESLZR, ZTNESITEHIEMNAETH S, Voss



(1975) BX W Voss and Clark(1978) 1. 75> v 7 HMB, Oy 7 EME, =
12— AEM—VOEMBRE, SOFOEMBEOHEAZTOREKRO S TR L 0NH
SOOLEET—ULHBNICE > THM Lz, TORRE. %51, 752 v rE
EOBABRBEDPSE, BIODPSED/SNT—ZART ML, Wbw3 T1yf 5
] ORELTVWBZEERLE, bbb, NU—IFEAEKICYEREAL TS
D, BRWABOOSEZENT—RRENSZDTH B, ZHUTHL., Ow
Za—REb=TDWS5ER 1f HEALIRTNEREZFE > TWE, EEKES
X, BRFRIOVWTHRKOSTEITN, THE6M 1yt DRIt
DZEZERLUI.

RIA N/ AXET—ULIHBIL, ERSDO/NT— P 2, FEEK f OBk E
LTl ETH<E. P = k (%) &40, HEROTHB, —H. 75
TEHONT —ART MVE#<E. P = k- Uf P &R, ARY MLOEE
d 2 THs5,

RTA S/ AXOBECAHBEBEE © ZBERRME ¢ DBEKELTHI_ET=0
DEFDH OO F0 T, T+0 OKRIZIIHIZ ¢(1)=0TH5B, —FH. TI
CEBOEHCHBEEEOHEME | () | X, t OB THRLICED
T%, b5, "UTA M/ A XOBCHEMEIIE< L., BITT S EHO
BB IR N 2 E3 0 > TS, Wiener-Khintchine D EBIZE D, /87—
AR Bved7—UILHEITT 5 &, REROECHBERRN kD NS (Filx
. BHE, 1977) . INH5DTENS, NT—ARZ MVOEEABERFEOED
MM ERT ZENT Mo TS,

MAYWSE] &, RT—ZART MLOBEEN -1 PO=k-1/)T. BxdE,
RIA DI AXET ST DV EHOEZOFRMOBEEZFEOHDEET., 2O &M
5, RE1980) ZIXL®OETS 1/f DS EFICHTIMEEZENLIL. 1/£f D5
TLF, NIV M/ AZXDOEDICHECHEAEN 2L BN D TH T S VEHO
LOCHCHBEENRTELZHDTHRNL, b3k BOMBEEE2ED
HbOTHBHEHHAL TV 5,

Voss and Clark (1978) 13E 512, I R /A X, DS E, TS5 EEM
5, HEREBRERETHILICL>THEEMZIT> TS, TNHDEEE
HEANOZFECHAEITHENEZEZA, FTA M)A XTSI EENSE

-5 -



DRHEDE, U WEENSES MDA A, TB5HL A0 (interesting) | &
Branes, moRBRTNS, Voss (1975) BEU Voss and Clark (1978) DFF
DRBFEDOMEBRDOHERIE., 729 7N T/ 05X ORMEEE-
TNHZEN, INSOFEENE OBBRICEHINTNBIEDERERST
NEDTRIBENWNEVIHIZRZES EZBHDTH - =,

VfWS5ER, DEDBEKBRBEROKFZEA—T—REDBFFNAT RITBN
T, BARBR THNSAEROSEELLTRAINELDTH D, E2ANT
D%, KPHEDCHEREY N SH#HE L ZREAEL. BEODS E, FHEOHKE
BEODHRBRR., AMOWEDOEBAEEARY ML, O EEHEDBEA D
S5EREDEMBER. LHORIEDW 5 & (Kobayashi and Musha, 1982) . % &
DI D a DWW 5 E/XEDABOERBE SR, 510, GHEER THELEHE)
HORBDODS EREDHABBRET. BARBRBERORNT 1f OS5 ENENS
SN TE (B, 1980) .

Voss (1975) BEL T Voss and Clark (1978) DRI, DADLEHRO o FEN
VWL EZFE>TNS I ELMOENDOEBERHZDOTIRRVWAEZEZ SN (RE,
1994) . TDR TEHRBFRELIIHEBNLTE=1/f OS5 TL2HE-5%K) &
WO RAN—RITEE > 72, ZORDRETIE. BHMIC T D5 F] 05
ERDIDIME - RIS NAZFEN, U 7¥—2 a3 PEEEZENICHERA SN
5 UNMR5,1994) IZES>TW5,

UL L7EA85. Voss (1975) B LN Voss and Clark (1978) DRFZEIX. LLFD &
DILHEZDEEREZATNS,

1) %5, FAEEOBIESFEEL T, BEABBATOSTERFEOFO /7020
BEBEATHWS, ELACE-OMERE—ORFESTOAKKIZ. ¥
JOAMSRODZENTEDEADIN, TEODTIIHLLEI L/ OHE
BENEREFERICE> TS, HAHICL> T, FRAEEAZVEENTY
ZMHLNIEN, TOXIITELDEFENER>EHBEOFT RO O Y O 1T,
TEDREBE] HHVWE TEOER) ORABKICHIELERN, ZOHET
BIE LR ERDOEEENZEE, bEDTRLIIL BRI TE
WCHEZABTHAD,



2) AL T, AEREBIOWSZTEHRITILTVWEH, GROBIZY

3)

SEZBRALZDIE,. TREEETH-Z, £9. HHOBICAVLWEDIZE
BEh L TOREETH->720Icul.,. R THWZESIE. BT O%ERE
WKENFZHDTH> T, THUIMBEEEIIHIELTWS, LER->T, &
SOREICHENT, S EAROBTHWLWS NN RL S, X512, O
THOWSNEBEIDRTEGRTHNWLNZFTEOXRENEMORTTH
HZEIEDETHRN,

®BoE, RTA M AXDSBRULEZZTEN TS5 FATES) LSS
AT IO EBMNSARUEETEN THENRTES ] DB IAED
KLU, 1/f DS5ENSBTRLEZBENES TB8H L A< (nteresting) | T
ATEBRRTNG, LALBNS, EEHENINSOEEZHANTER:
HBRTLHLIRFECHEBEIELERE. WINbE<TFENTRRELS TBHL A
I polcbns5mE2E. 3SBBEOARITEDOHNS, MO TEDD
HLANERLIEEWN R TR ZRIIERETA. TREFGRVR, BT
T2 T 5 #EHCKXEER LHETHIENEDE M- (LM,
1982) o

Voss and Clark (1978) (. B AOMIEEFERLEZEICERTEZEN B
RELTEROHEZRNTNBMN, ZOREOBEOECRDEZROKMIZD
WTEHELWI E@EEM TR, BL, HREEDN U OS5 FITDODNTO
TRABZR > TWT, EOMNEDOSENSEREINEZND T JLAT
W TWizRs, T/ FEMRBBHLA N ET5HMTIARICH
BINSTHAD, RELNMEAITD D, 5 SBEOART R AN
fERELT, HOEBHFOHIREL T T/ FEMNBDHEFESLLWVWEUMNL
2] EBRTNBD, FRIZ TREOMEEDOENVWVEEZOHNSTIZ. 71
BEDERBREC SNV ESITH S LbBRNTNVWE, WTFhicE X,
VWS ERCEDEENRTIA N AXRT I EIMCLLERLDD
(BHLAW) MESIH, DN TEFEH) THOINEShDERICTON
TOWREX, HHI SN OBEEBROMERICKX>TRINIVLENDH S,

Voss{1975) BEL TN Voss and Clark (1978) LA, B4 R EROBEKRB I U

-1 -



EDWESENFHIN, Z<OFTEN 1f WEEEFESTNB I EARINTY
5 (BZIE, B, 1988) . /. /f DS ETEREARLABIDREINS
(B Z 1. Gardner, 1978) . UL L I 5 OFZEIE. EAMIC Voss (1975) B &
T* Voss and Clark (1978) EEI U AFEZEZRNWTH D, LRk 4 7R BESIIBEIC
ELETHRINTOARN,

INSDOMEREEDIT, VWS FLEVIREOYENEEE TERT) .
(BHLAL] . FEMN ITECZEVDDHEMEEEOBZDRESDBDEL
TEZALNTVNAEHEPANZZALIZDNT S, HEISNZERICLDEET S
VERDD, I, RHFCHFERTEENEETENW ZEZICENS a kN
Ut ORMZERFOIENS, BUE. 1/f OS5 ERFORBICEI>T /f W5 2
DaAFERINSARENERIN TSN, FEINTNADRTT 1/f D
LEDODRBMERBIATHIE, U 95 FDalEMNFERINPT VO THNIL,
B2 A XN EETE, RIA R/ AZXE0S 1/f OS5 EFD a kNHEH
INPTNVETTH S,

BE., THEEITENDS U WO EFORME] — TelaE0EEMIEEICRS
N5 Ut OS5 EDRME] — TOHEMGBERST, BREEK] WO RRABHERDS
BIZEZSNTWS, LML, ZOEIREABEYICHITEIONEINITD
WTIE, ERICEEND SN TVRNDTH S, Tbhhbsd, BHIE, Lo
MR ZERICT TICHEHAIN TS EIIC—RICHEVWEI N, 1/f O5 XD
N DHEBOFREDOMEBERETHLIIICELNTNEEEIAH B,

Bl 2, BRFENE(1979) 13, IR DOE D ITHEEOENEEEN 1/f D5
EDHFRERTA M AXRTITVBEHICEIDAFTREDHVWEIZ TFNFED
EZRFRELCOSNGRN] EEALTEITHL., THEMID Y X2 EX, ZOEEN
TU—ZECLTH, BERZHICLTH, O VROZTRIEFIEOEN WA 1f X
R BMIVEF O TWRNWIEEEZ S E, 1/f URXLBHEDEZERNE TN
DB LN EBERTNS, INEHFATZ—ROFTEIL. Halr THRA)
RREZ 1/ WHEENRAINTNEZIEEEZADDOE T, Tk, BRLRETEIT
VDS EEFFSTVNBDEN, FEHZER Dy ARE WS ENS I THATE
ZESHENONTNEDOT, OV ROFTEDOLIBAYBOFEOR ST NS
DIEAD] EFZBZDTHA A, ZOEIBBEDTEIS Y U IVICHTE2H58D

-8 -



BEEZ > RN, BED T/ D6 F) FRO—HFOT—LEFZTNS
DT NWES D),

143 BEEZICEENIHBRMPLE

142 TRNRNZFEODS EOHMANL. WIhbd, FAEELEETO®RID
RHIIETHHDOTH> . EMMEROBZNT, BROKTICBIT 2% R
BYEETHDI L% 1.3 THRAREN, ZORBBMIEICS T 5 2Hr%RE o7
Z2TOLE] ELTESATHMTBIENTRETH S,

EELTEFELVWHRELTEREINEZESITH->TH, EBOEEICBWTIL.
CORIVHIRERENTZOMNINZ0T B, EKik EOSMBRBEMIIRL. Zh
SORIBNERDERICBNTEDIICERINZAZREL T, ZORES
IR IR OB RS Z RO IUL,  TEWMAEL ) OBTFE TIRRERR S X)
ELTELZRDIENTES, Xk ETEMBARBEAMIIZL, #lZIE. —FoHT
LF DD ETEMNNZEBO/NE., HDNIL4/NEHD S /NFIOBEM R ENEZ S
NDHM. FLWKAOEB TEMNZEBOBEEITIE.  OSEE/RT 5 % 8L
ELTHHERRO S EZ2RODTENTES, 1 EFEZHEAMELEZFANT. 1/
HICEBUNE AL E U FHICH NS NICEZ L OBHEEZATNS, L2b
THULUTONSWBALIZEZ N0, L2t T, SEHME O TEA N K8
ERNTEEMFICHINT 5RHBIREHEL. ZOBRFIZDSFE L THHT
BT EICE-T, EMWBRBEOKTICONTHM/NEREBL I ENTEZ LE
AbND, BEIT, TOXI RN SERIMNAIEICB T 32 Mgise s &
ELTEDBR, el lzpind s,

A S (1984) 1%, FERHEOEG THRINTWEFy—i (o< 2] (BE
NSRBDADT — ] OEEH) ZEMIZ. 10 L0FF U A ML BEE
2BEDDOEEZ, fROLI—-RMASHEL., IS OEZEOREHICIIET
LSRMBEBREZREL T, TOWSEEZNMML TS, H5I1E. Voss and Clark
(1978) LRk, W5 EZT— U THEN L., Bk - TRBROBKE LTS
T—=ANT bWz, ZOmMEE ETONT—ZAR7 M2, 8/ 2 Fik
WRAHERBERZD TREDREEZS, TOWSEFINTNDG 1/f * ITHFAIL =,



EREL, aDfEiX 0 5 2 ETOLEVERICA/RLTWE, 2oz &id. o
RIA] DFY—FHBIIBITHRHENOS L. mTA b1 ZX0EME#RDD
OS5, T3 VEBHORBERDODDET., HARDOND > E2BHT
5.

A5 (1984) DFERIT. Da< LHREMPMAIIICB N TIIEMEEN, 1f
OS5 EORBERDBOLETTIRARNI EEZRLTWS, FNTIE., ZMWRE
BIZALNIREMD S ECIZEDOL D RLBEENH DD TH A DM, SNHZ
N, EOLDIRKHO S EZ2FS TNDEEN TEWB BOTHAIH,

COBBICEADDD—DDHEIX., Z< OEKBOKL BERMEZEDO S
fhkZ., MO ED ENIHDTHAD, LML, EiREIN3EEIZ
EHETLBIID>THD, FIZE, RAUCEMTH> THRBIEEEICLS T,
Rizd TZMB] EEXfTDHN., LMD INSDEZEONTNNLD TEHH)
M2 1RITEWICHRS ZEIIRETH D, ZOXIRRMITBNT, RHLBHIT
BESOEMMEBREZED T TEORMERARDS T TR, BN ERNE
ZO—MORFBELSZDZEBHLVWTHAS D,

CHZRODHEELT, MONOEENRBROSTITHL. TEHN) RESR
DOSENEDLIICRR > TVENERT I ET. EMNTIEZOREEE RN
CERSELIENBEAENDTHSD, AL, TORZSIDHEICONTE
ABHEE, TR BHEBICEELIRKRERD, HhETORIZAEL -
EE, ZOBNR/NIEEOBRICHLTENIZERNTTHS (REL X
V) ZHBIET, ZOFMNEDEIRKEITHRINDINZHL-DDEE
ISIEENESOND, INEFRKRIC. ABICE> THSNDOEKREBREDODEEDD S
FIIHL., EBROHEBICEENIWSENEDOLIAEBNEGRZEODONERT
ZET., BERERBIIZENLIHEPNOSENEDLIRBDTHENITDONT,
KDEZOERE/HIIENTESZTH A,

144 =WMEREERTIER

ZHZH. Seashore(1938) DEZEL /= IEME&ERM) &3, i Ficitan~
B EEBROERZELOMOBRB TH 7=, LHAL. EBRICITHZEORICIZIRLT
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TEME) CERVNARNTNDEENTVNREEZEZIENS, 1.1 TRRELSIZ,
Ril. AP —-&LaEa—%IC&o T, XELSO®EZ2<EERN
HEEZHBEICGRTLIENTESZLIITR k. ZOLIREEIZL T4
BTIERN 23 Tha<, AMICRENERETERVWEETHH S, ThbbL,
WHICRARLIZERETHAS LD, EENSOThNEL RNEEZEB TS
HEIRWEERDTH S, FEMRAEICOWTEZAS L, ABIRANO ) —LAD X
DE—ET R ERRBICEBHTEILIETET, HI2BEQDLET2HEDEEZ
5N5. LEN>T. 143 TRRELS RHEMRHOEGE THR I NS OE
RIGTENDRHMD S EITDNTEADELE, ZTOWSEE, UTFTD2D0DHE
RICX>THRENS EEZ 5N 5,

1) HEEOKHNGIHE N OBREFICERT 205 &
2) EREVEMRBELELTAMLAEZD S &

CDI35, 1) OFHEEHDOEFICERTZ05 XL, EBOTEERICSEN
WS ETDNTHRFTHED HE] LLTHELEDDTHSEEEZZLNS,
REIRS, EBOEZDOYSEDSE, Z0 TH¥E) D LFCEEINAEEONE
T IEWH) BRBEELTODYDSETHBEEZDLIENTELINSLTH S,
TNTIE, 1) DOFIEEHORMICERTI2OSEORIT. FOXIITLTK
HDNFENDTH S 55, EROTHREZICE, 1) £2) OBRSAKICEE
NTWT, HIHENORFICLDOS ELTEMET S LI TEAN, FIT,
COXIIRHHENDORAICEZDE EFEZFARD DT, WK TIE. FTRIES
BICEMBRSY vy E TE2ITOESZEELE, ThbE, BBBREIC [TE5FT
FHRICEEL THNT 5] ZEL2FEHEL. TORBNOSEZBELE, 20
2L THLENLEWS ETE., TEF RERICESZHDORE<EEN LN
2., INZHRBREORBINGIEENORANRHINEREL TIHET 3 =
EMTELTHAD,

FRiRS v EZ T, AMO TEFET >R (BEBABITNF>R) | 28E
TAHFHEELT Stern(1900) Ik > TIREEIHN, EBRIZ. ZoEEZAWEH
FT ROREEN, BRI OES¥HEE (Frischenisen-Kohler, 1933; Fraisse et al.,
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1949; =5, 1989; KA, 1990; F, 1996) iIC k> THhREINTWS, LML, Zhd
DIYETE. 107y TRENSETY Yy TETOHBTHRINTED,
EROFERBBLLET BTy TEMDBTES, /2. Zhs5OBE0E
RiIZS y THOREBBOFEE (Z213FRE) 2RETAEICHD. B
RIRORFINEDL I RP S EEF> TRZONITDODNTIEHESMAIZIN TV
A

HFERRERZBOWL ELUBRTELFIEEVRINC DOV TERERSY v B V& HIFE
UZBRSEIC. Musha et al. (1985) Wb 3. ZOFEIR. ZOL>5REVWERRY
yETICBITLREMBRO S FIZDOWTH- =, BE. E—DOWETHS, L
MU Z O T, FEFITHRVWEB (300 ~ 500 ms/tap) DT > RLMNANSNT
W, FREZOWSEITHTHEMT —F L T52DIT1F. X 5ITEWER
DT YRICDOVTORENBLETH D, £/, HONERICHNHEREIZ. 1
BODTRF 27 EERETOMBEDIETERTH 20 TS OBEREDD
SENBFREZBFRODPSLEFLELTHEINEINITOVTIZHES M TIZAN,
TITHEMETR, BREZBICEVWRIOERBY v ¥ V2L T 2R
THOESZEITE > T, FEREZOHHEMNG 5 E Dt DiEEE O IR
FRICERT 205 E2FMITEIEE L, £REIHIC. ZOZEBRBYYEL Y
DL EZE, EROEMPTRERICRBIIIBMNOLELETIZ EiIck-
T, WEENEMRBEELLTAMULAEZD S ECONVWTOEREZITSI Z&IZLE,

1.5 KXHFRDOBEM

GETHENTEZLDIT, TEWH) BFREEN, EERLOBHRZZOEE
BELEDOTHRWZI EIZL<HSNTNVS, ZOEENSDB®BENED L S 72
HEZRFE > TWSDONEHD T LT, TEMN) BEREERAMAENDS, THKE
F.BRELDHFEEOREEZBRT S ETEELRFRND &05, KL, T
WKEDTRODEERRTTHAREOMUEICBITZEBROKTZ W5 E) &L
TESR, TOHBIZOWTHLMNIZT S ET., TEMH) REZICOVWTO
RAZBEEIT D TH 5.,
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AHETIE, TREZODSEZ,

1) WEEORMNHEEENORRCTERT 205 &
2) WBENEMRBELL TRMLAEDSE

D2ERIIATTERT S LI, £7. EEZFORKMMHEIEEEHORRIC
ERT205FORMEICONT, FMBI v ETOBEICE > THS ML,
KiZ, ZOHRIHBENORFICERT 205 E2H UL LT, EBOTREZEDY
SENEDEIBFRERFDONERRD ZETEMRRBELEL THAMLEZY S X
KOWTHREZTS 2 & & LT,

COEDIT, WBEEOHHEEHNORBRICERT 2O T 2HEMEL L T, TERE
ZOWHLEIIDNWTERTSHILT, FEREZIEENSRHHENO S EITDONT
RIS ZEMKAKEDOEMTH S,

FRRDO2DDERICLZ DS ENL, EREEOREAL S 2AHEICHIET 5. HilZ
&, DEWEBHENFCEMZ —BLAMR TEREEETZBEE2EITHLD.
BMIZEAT, BBHFIERFRUCBRTEZELZITESELT50T,. TOBRNY
S5ERRBIIC—KTZTHAD, LHL—K., EEHZOKRIMHIEEE IR
RBHDH, ZN60DEEFRFELITT—FHET., ERBBICR S, I4b
5. LEDOHE 1 OREMGIEE D ORROW S &1, EECE TN 2BRIERW
S5EQOBEIMPICRLBSIFHICHEL., B2 OEMBROWD S E1L, EHEOMRE
ZOP TR —HTH5RHEIHHIETETHS D,

LU, 20X NEREORBNGEIHENOERICERT VLX) =
MERIRZLEE] . TEZRERROOLSE) = T-HRLEKH tWwIOEMAKR
REFTRHEATERNE SO DD THAS. Flald. HHEBEENDDHBRT
WETI7%3NT,. 1EBOEETRIEII S V@BV OEEZfTo/20. 2EE
DEBOHE1/NEGZ 1IEEOEZEL O EREPLENT VR TEELBADTL
oLl LD, ZDEE, 2/MEHHOLEZ IEEOEELRUCLDIGELIE
£95L, 1B E2/MEHBUEET, TORICKRELRF vy INTE, 2
HOEZREIABRLGHEEZEATLES, WEHIDLA., 1EBEOESEEED
LABDHBOEZZITO I LT, 2HEBDERZREZZMMICERSIEETH S,
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ZLT, BNLEBRICKBDEERSIE, ZOXIITEBEINZHBICES 2[H

HOEZEMN, 2Ll T1EHOEEZELIZERKOHN£ 255 THAS., 2D
LI, EWMRBEOOSEDOHITH —HBEREIOO S TOFOEREMICFEL T
WEBFEHBETHAD.

ARRICL>THESNSRET, TEZMEREIIMN] ENnDTEEE, &
EOHZEOMBEOMITEINLDEZT TR, BEILF¥OHFAOBHABHEIN
%,

FIZE, BEORATECHETEOLELB A Ea—FET oM —%
HAGOETHEENTNDS (HAES, 199). ZOXIRBEEET( T THESE
TH5HE. BEWIZ., CDRPCMEELRETONONDNEN TS T EZHET
SBICEONZEBENZEOXTEFRAIND I ENEZ N, TOXIRRITBNT
. SATTOEBRIEAXNIICDARELLLFE—TH3., bbb, 71 T
ZIECDEZDEFAFTETHRLTNDDEMEED LW, —F., BHEEZENY
HEHZEL TEBEEZEZITY. WbWYW3 £ HEBIIBWTIK, E2ICH—
REBEZEBEERYT 5 2 L3R TH 5. RS, EEEOHEENICIT
RARDLZNETH B, LML, INSEBEIOEZEZENSZ L&, JIANES
LTVSEDITREIZSNTHAD., TNUIKLIZETZE 2 DERTH 520
RBRIZELDOS5EN, DRV OHEAFIT—BLTWENSTHS, 751 TEED
IS4 7%1 &3, 20X —ERHOHZEMERIC. 1 OERTH
LHERFICLDOSEOHBEMNEELZHBDOELTHERIN TS EEXD
N5, LER->T, A2Ea—FE YA —2lAROETHEETSHES
2. —HERINLEEZMHBEREZGAZY S EIZ. AR THLONICENSTH
525, BELOBRTHAHIHEHDERICEZOS5ER2EETSIET. HEH
IREWHRBZT I L. BRMPICRR -7 151478 0hsEEE2E
HTESHTHAD,

—%. BLOERTHLHEMRBICLZDS T3, P EEZEICL->TKRE
RERBTZENTFHINS, TEAROLDIC, EREFHRICLZOSEFITHH B
BEBREMENAZTENTVEITHAS., LMALEHAFICE>T. ZOEROD S E
DIEMT, HEBREOHBEERNETENTERARSIE, FIXIE KEFD
DEBICZOHBEREDPSEZEZMA,. TNEHRESITTHIX, 2<O5EFDHRNE

- 14 -



ENOHRTIBELDBEGIC. TOANDEZD TERH) REEE25ERI
L5ZEMTESLTHAD,

FIZE, BEOBEBEI AT RECBNWT, A1 —F & EH M —%
ROWTEBEFERNTODN TS, OB, HERHEOFTERER. BH-60H)
ERBRICK > TRENROSET2MAML T, BEEZ2ERITE WS, Z0kd7%k
HIEBRBICBNT, AR TRNEINZEZMEBFICHBLAEOS £4, KEF
DOBI|MICHBRITMA, CNEBFESCTE. L0 ERBMIC TSR0k &
BETERIBDBIENTESLTHASD,

1.6 KREWXDIERK

A X DR Z LA T ITRT,

FHL1IE Fim

F2E EREHEORMOGIHENORRICERT 205 &
HIE FRNGHIEENIEREZRRICL > TELT 50
FA4E ZWMERRICERT S E0HH

FHOE ZWMEKROWSFICRLEEEOMA M

FOE Hhmm

FB1IETE, AAROER. BRI DNWTRRTER, FE2E T, T
BEROKHROS EZBRT 5. HEEORBIMWHIEEEHORAICERT 505
TLHEBENZHRHORROLEDIIHMTZ205ED DB, FENED L S 7kt
ZROTNEDONIIDONTRNRD, BIETIH. ZOHIEEHORRITERT S
W5 ENFRBEBRERRICL > TELTENEINITONTRINZT D, HE4ET
. BEWHAERERZOOSEL, FE2E, HBIETKRD SNZHIEAESN DR
WWERTO2WSEFLZHKTSIEICL ST, EEENEZNERBEOZDITAM ML
EOSEERMEL, 51T, ZOEMRBEOY S X DM D W THRE
275, MABIIHBNVT, AURMTHHEBEFECL > TENRROOS ENKE
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RERBIENRINAMN, BESETIHIBHIZ, TOLIRBEEFIZEIHAOS X
DEVIE. BERPICEDEI I BERREDBEVICEDZDBDBONIIDONWTHRINZ{TS.
FBOETIE, B1ENSESETHESNZHARZE LD, TEESHEBOMIE
WWBNWTEENSEDIDITERL THhBZDONITDONTRIET S,
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F2E EFRHOKMMGHENORRICERT HP0EF

21 [FL®HIZ

bhotid, BEEFEOHPTREANICY ZLAMBHERZRUDZENELH 5B,
T, bUONBEHOTBHOHRICY ZLNBEBEZ2RWET I LIELIEH 5.
Fraisse (1982) X, U XLHMEBLNY ZATHICET I ERLESHMAICD
WTEXEDTWD, ZORTHIZ, ACHIEEZ —EORAMTERTZU XA,
MEEEAH T (cadence) | %, BOBMARHE Y XL EMB I TS, Fraisse 1.
COBEFAHTEZERIELEDARIEIERERIC. bhbho—BEiy XA
THCUXLABEOREBERDEIIBRARERDED E L, HIE. BBREICH
REZBT—EOHEETNMAEEZELEDT R (HETFVR) BLUY, Ao/
— LR EEZHEBEICEZ, HHOEBIRABEIREZEEDTFOR (FHDF
) KONTOREHKRICONWTELEDTNS, HiE. ThSDERBEREZE L
D, BET ZRPCHFADT RN 1EIRHZ0 500 ~ 700 ms DFEE ZH0OICH
HTHZEBRLTND, Fraisse 3 5T, HITFDOT >R (Mishima, 1965) 0>
BOT R 1 HRHZD 500 ~ 700 ms ZHFLICHHT BT EHRNTNS,

Fraisse (1982) (3. AR FZRHRITI5TEROMSI ., FAEEI5VWIEIHRE

WEENEZ 2 EZHEBEREREILNELC S E2ERBRICE> TRL., 351
EROFRY XLDBRICDWTHHERANTEAVWZERBRICEBEZBVEE
L2{T>TWb, #id. F.F. Chopin, L. v. Beethoven, C. A. Debussy, G.-U. Faure, I.
F. Stravinsky, B. Bartok, K. Weill D fEf & 5T 15 B2 RIC, KL ETORMED H
BEEZHAN. INS50XMETITBNT, XBPOIZTHD 0 % LA ENEED
2EBORMEZTTHDONTNS T EERL T, Fraisse 13, it DA o)
—LAEEOENS NG 2HEBEORMOMBENRBEEZEE L. Z02BEOE
DS BRNIED OFHliAY 600 ms fTIEDEI 2> TWZEERLTWVS,
UEDZ EMSHIT, 600 ms ZHOICHMT S5 AMOBERT > ROFHDT >~

HERELOBBRERRL TS,
BH¥ETDH S Cooper and Meyer (1960) ® F/~. Fraisse DE S HFAMTF LR
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—DROLEMZY X L% 1)V AF] (pulses) | EFEX, Iz, TR XLDER
HBEBERTHOOELTHBEDITTNS, HEHIX. ZONINAFNCEEINSF
BEROMOSMNOM[EICBNWT (772 b RBASINEZEE, TH) OFEN
BEND EBRTNWS, Cooper and Meyer idZ DL I BBERICHDE, Yot
FOHB TER] ET7 7 bDRN PR OAELRIZE-> T, EBOF
EDOUXLZERBHICHITL T3,

DEDESIZ, 2<FAUEBLVEFRBICER > THRRIN2HE (BARAT.
Eizik, NIVAFD . BRIV ZALDORDEBZLZTEDOTHHEEZILSNTE
oo LINLES, ABIIZIEXZOL D BBMRFIE TS AZRICEKRT S Z &iF
TERW, RERSE ABOHEOHIHEEES IIIRANHENETH S, K
MHEICOAEBL TH., TEICHFMBEBINEERT S Z L3 TRREED.
TRTOABIZE > TARRIRETH 5,

EBROTFTEKBEENEE LOBRZZOTETHHALAEZDBO TR ANV SZEHEE
DE<HENTWVS, ZOEEEHEIELELDTNIT Seashore (1938) ITk->T IE
A% B (artistic deviation) | & AT SN, 1930 F£RH) 5 FFEMICHENTHN
T&. INHOWEICK> T, (EWHIERE ) IZRBBONEICBNTHHEEIC
HENAZENRIN., TOHEIZDWVWTHBRIFANMTONTE R, LOLABNS,
EBROEEEKEEOBMNTNOFIZIE. EEED IEMN) BERZET TR
<, kD& S5k, HEFORBIMNHIHENORAICER TS INORKICEE
NTWaELEZENS, COHEEZEFORBINHIHENORRICERTSINMNE
DEIRBBDTHINEMNE, HELEELOEBROFD THD) EMERFED
HyZERERVIITESLTHAS,

BR\FELIS/OVAFNERIN S BiliaflEz, SREREICERIESH
B3, ZORBMRIHENORAEZFMITLIOICHEL THWHEELSNS, E
5. ZOXDREMBINICIIZMEHIZTENTE ST, ZOFETEIHIN
FEREEROW S 13, #HERE ORI GIHEEE I ORRANE D TR NHE
BRTHBEEZIOLNDIMLTHD, ZDLIIC. BRANTEERIEIREICK
ST, BEXREEBEORMHEEHORAZREMABOSETE L THIHTEST
H3,

Musha et al. (1985) IZZDXIBHET, 7 F a7 HEERRPEFTER O
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FRHEHENORRZREL TnD, KO 1ELDT7IFLT7FEFBLN44%
DIFERZEZHBRELLTHWL, 2880 T T, XXy hE—EF 2 RTH
Mz, DEDDODFRHEIFIARNT ) —LDZFEHERNSZTNIZIEDETY v
PTZFIBDT (AT /) —LFvESY) | I3V EDOEMBIEFIVESY
BIRRTICA b O/ — L &2ME, AbO /) —LAZIEDTHSY v EL T RBEET S
BOTHD (TU—FvETY) . ok, ¥y ECVORBRBEREL., 2
DOLEZT—UIBMICE> THHL T, BREOSED/)NT—2ARY ML &k
Oize TOHR, 7 =5 v EXTOEETBNTHREICEKERERESNE
WZahrz., 92b5. £ 01 Hz U EOESEEERICBLNTIE. ST —133F
—ETNEWEZR>THBD, AT MVOEZIIFIFFEETH > /2. ZHicH
U, # 01 HZz AT OEBAEEEICBNTIZ. Wb 95X oARY K
WRZRLZ, T72bb. EEAEKETIX. ©5 F0ABEMNMETUSENE
EWSEDNT—MRENSLZDTH S, OS5 XDOEEKIZOS XOAMOFEEK
THD. £z, HDHBFERICBIFBNT—DKRE XL, ZOEEKTOHIH S
LWEERELSIRS. LENST. 8 01 Hz TRONZERBESIT. 10 B
NOENEHTIIAORBMMOFHEIIELL, 10 U LOEWACIIAMNET
NEZEVWIFZERBNHIEIRETH LI EZ2E®RT S, DEDIZ EMNS., Musha
et al. (1985 1. 10 WOEENERRY v L VOHBERRL TS &%
RBELTW3S,

U L7EAY5. Musha er al. (1985) OEBRICBNWT, #BREZNHVET R
(X300 ~ 500 ms/tap & WD IEFITRWERICER SN T W, LENST, H50
ARUZBERABERT, HSBENEBRTNEED 10 BEWS BRI EEBELS
BRETREL, K20~30lENS 5y THREEBELAEBRSRTHLUHEREDH 3,
TITEMETEET, HRECELVEFEO#EL LT ORTY v EL V25D
LI LK T, FMRY v BT ORBBHEIEHBEN 10 B0 S B L
BEL TW200, TNEBREDY vy TREMEEL THWBIDONEHLNITS
CEELZ, T BOEDPAVWEHERED 1 BIITIXFaT7ERRKTH - =0
D4 BTEFRERTH /. AFFRICBVTHEBH D ZNDIITKEESE O
FIHHEHEEN DRATH S, TITIDEDERTIE, TREERREREL, K
FCEREZEWRTHEEZHEBELLTHVWSZEEL,
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Musha er al. (1985) DFEBIZBWNWT, HBREIIN A Ry REIPnER, HZ
F%v bOBRQIRD DRI, HEN1IAEFETNN =00 ENE SERDOE A
WEDN R EDHMIIARHATH S, TITINDEDERTIZ. L 0LENHIEI
BBEIIT, HLEDOTIIREEFAEZLE. £RETHEO1AETYYELY
RETbEsHEERANWS LT,

22 EREB1 —BFAELEBICEIERMRBYVELS —

221 ZEEAH*

REEMREFTEERNOBEZE 14, BIUOBTEE 14, KFHREILD
BEFSAZHBREL L TAHW:E, HoI2BEY /V BLUMOEBOEESRR >
ALTWEDR, INSOXEBOEERRBIVEEL VIR EETH- .

RBREZWMRFITBNT, FEER, EBEEH, TEEEERO 32RO%4T,
1EDE BIEOEY JEEOL Y AL 2ZTHLENH D, 5 DERNC
X, EY VIEBEERTLDFAEOHRST, MOKBOFRED, TP, T
THOHERERE, €T JEEE2HIEERBREADEEDPCKLEICAS THH T
EY JEHBREZRR T DZLERERARBRBREL NN ORENSEN TS, Zhb
MERLNIVOEEIZHIET 22D, E7 JIEBOEEEKBFT BT, YL —K
HARWSN TS, F2EIT. FHEBECEFRBROERICE->TH L — RitE
A5N., TOBRDOEMBZED T L — RIS L RNIVOEEBEEZTS, VL
—RiE 1~ 10 ORHANTHD, 1 RFETOHFOL RV ERL, 10 HKiTHE
EZRVLEOLRNVNICHIBRL TS, HBREDDIBE¥EL4L40DET ) VL —Ri
4~THTHo7z. BEI1LOBZOKRFOEEETHD., HOFL—RiZ 6 KT
Holz,

THREITIE, LD 15em X 15ecm DTN IHRELEFAELE 1A TTESR
DEMBICNS ZE2EHELEZ, FvES T, AELEUAOE. %, Bo—
Bz EAPLITHMNIZ WK S HBRLE. TRLUSNDY v E 2V OEEHHIEIZDON
TIEHFELSERLEN SR, WTFhOBEBRELEFAELIEZE 2HEHTH
110 ~ 120 EIZH DT, FEEZXSELAEZEDO L TEFHICI->TY v E VA
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froThwk, ZZ2EEL TAZELEEHRO L TEBTY v B V2T HBE
R1AbBWENSTZ, EEVTNOHEBREICBNTD, Fy B rd, M. B
Bl EOEARIZIZEAEBTN TN 72,

Y v ETICHWET 2 RIE. 180, 370, 800 ms/tap D 3 HOEFE T >
REBRT>ROGEHABEETHS., 22T, BETFORIT. SHEBRENRDDS
FRY v ES T E2 TV TNERU T O REEHE L=,

Bolton (1894) (. BB FZAWVTEBRNY XLANEL 37 P RO&EERD.
TOHMMN 1ERHZD 110~ 1580 ms DT >R THB I EEZRLTWS, Ti
HH, 110 msftap KOFHNWE R LEODKDIKEIZ T2 D0/ T BFTMEL
TESADIENTERLIED, —H, 1580 mstap K DENVWE2DDF » T E
ILZHU DT THRETZZENTERLIREZDTH S, FHFETHNE 180 ~
800 ms/tap &N D EPHIZ, Bolton DR L 7=#iFH K DIRNAY, 180 ms/tap & D
TN, 800 ms/tap KD HBNT ORTIE. ERHEEMRBY Y V2B T
EIIREETH - =,

FEREIZIZY Y ETH, 2HAF. SHTEVEEEORTFEZERZLAVE
DICBRL, 1 ITOF Y ETIE 721 ¥y T THREINS., ¥ v T8I
BETHRBSEREORAICESTBRENIT MLk, ¥y TEN 721 28
ABE, BIEENHBECAKL, TORTERTI®Z., 1By a idF—
TURDSAFTDY v EL T THRINS, BHET>RUNDEY > 3 > T,
BRTICELZ>TA MO/ —LF% 20 BEIERL., A O/ —L 50K THY
YESTERBTSEDEBRLE, v a WTREALUF RO 5 ®ITE2HET
TITOREN, Evar (FUFR) DEREREBICS IV AHERLE, &)
T3 T DOOKREE AN, By a BT 20 2 OKEE AN, SHR
BOEBRFMIIKN 3RETH - 72,

TR /NEZ TR AE—H—I12& > T, FTNOBIRICE > TRMZ
TOEHNEZBET —FITEBL. ZOBET—H % DAT Itk L7/=. DAT OF
—H %, ACEa—F AT LIIMORAS, &YV TOIALE ERONSKDY v
TINE EMD ETORKE (Inter-Onset Interval, I0D) ZEHIL 7=, EBRIIE THF
ENTITo =,
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222 BREIRRPLED/INAT—IARINL

101 2%y 7RO &L THWT, BEBRBOSEDWEE2E~, ZIT. |
BHOY y TDAEBENONS i+ 1 ZBBOY » TDILH LMD X T ORI
ZHMIZ, i Yy 7HOES, 23 i ¥y 7HD 101 R EICT 5, #E
Fh24 (MO &CD X, 180 msitap DT > RZHEFFTETRITH 10113 %I
<o, LIEN->T, ZTNS5D 240 180 msitap ICBIT B TF—F 30 Hns
BRAVL 7z RO OBEBREICBNWTS, BE 100 ¥ v THICT DR & IC#H < 72
5, RIRBRLICELBRBBEEMNLUEBLERSNE., Thbb, BH1005 v
WKBWT IOl WR&ICELS 2D, EFRIIRLAICESBIMRTFRRLSND T &AL
ELEH-o7. LOLINSDE/IZBNWTH, 101 ¥ THUKETIZ 101 21—
EDEZHLMIDSNTWE, 2T, HHE 100 ¥ v 7D 101 2BEL. 101 ¥
YITHMNS 7005y TEETD 6005 v 73010195 EL2MMFICHANS Z&IC
U7z. Table 2.1 1. 2D 600 % v T OEHITHIT 5 101 DFHEZE T R, #HER
#FHITEITRY . Table 2.1 205, 180 ms/tap, 370 ms/tap, 800 ms/tap D EE T > RiC
BWT, THEN, 10l OFEHYENERATANCIRRLEZA MO/ — LA D 101 Off
(Z1Z4. 180 ms, 370 ms, 800 ms) NSDPLTNTNWB I ENMB, TDT
i, B 1007y TOMICIRZICT AN #ELS 257z, £7213, BL - 72%
BELERELEZT AN, BRINZAMT—LDFEELIODLUENS =,
HENE, BRI LEBKT D, £/ Table 21 5. BET O RNEBRE
WL TRESERDBZENIMB,

LRDOFGETRKDZHZHITD 600 7 v 7D 101 W5 EWHE, 2007 7§D
I3 EIL. T35 200 % v TDWS EFiH % Hanning 78 % A U2/~ DFT (Discrete
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Table 21 Mean value of performed IOIs (Inter-Onset Intervals) from the 101st tap to
the 700th tap of index finger tapping is shown in milli-seconds for each tempo by each

subject.
Subiect
Tempo MO SK ClI MY NS Mean
180 ms/tap - 188 - 181 215 195
370 ms/tap 378 365 345 332 387 361
800 ms/tap 835 831 770 792 803 806
Spontaneous Tempo 463 431 223 407 425 390
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(b)

plotted as a function of cycles for 200 taps in (b).

commonly observed at about 10 cycles for 200 taps, which corresponds to the period of

20 taps.
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Power spectra of IOI (Inter-Onset Interval) fluctuation in equal interval
tapping performed by subject SK using the right index finger for various tempos.
panel (a), each spectrum is plotted as a function of frequency in Hz.

Whereas, it is
The critical phenomenon is
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Fig. 22 Power spectra of IOI fluctuation in index finger tapping performed by subject

MY.
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Fig. 23  An example of the estimation of the period at which the critical phenomenon
is observed. The critical period is determined by the crossing frequency of two
regression lines using the method of weighted least mean squares.
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Table 2.2 The critical period for index finger tapping is shown in tap numbers.

Subject
Tempo MO SK CI MY NS Mean
180 ms/tap — 216 - 275 131 20.7
370 ms/tap 16.1 20.7 265 233 248 223
800 ms/tap 131 143 13.0 120 21.0 14.7
Spontaneous Tempo 189 20.6 165 142 21.6 18.4
Mean 16.0 193 18.7 193 20.1 18.8

Table 2.3  The critical period for index finger tapping is shown in seconds. The value

of the period is obtained by multiplying the tap number in Table 2.2 by the mean value of
IOIs in Table 2.1.

Subject
Tempo MO SK CI MY NS Mean
180 ms/tap — 405 — 498 280 3.94
370 ms/tap 608 753 914 775 9.29 7.96
800 ms/tap 1092 11.84 997 9.50 16.86 11.82
Spontaneous Tempo 877 889 3.67 580 917 7.26
Mean 859 808 759 7.01 953 8.17
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Table 24  Order of the best AR (Auto-Regressive) model for IOI fluctuation
observed in index finger tapping. The best AR model was defined as the model which
minimized AIC (Akaike's Information Criteria) value.

Subject
Tempo MO SK Cl MY NS Mean
180 ms/tap - 24 - 21 14 19.7
370 ms/tap 12 15 24 13 17 16.2
800 ms/tap 16 16 20 11 16 15.8
Spontaneous Tempo 33 30 16 18 24 24.2
Mean 203 213 200 158 17.8 19.0

Table 25  Time span (in seconds) which corresponds to the order of the best AR
model in Table 2.4.

Subiect
Tempo MO SK CI MY NS Mean
180 ms/tap — 451 — 378 3.00 3.76
370 ms/tap 454 547 827 432 6.58 5.84
800 ms/tap 1336 1329 1540 8.71 12.84 12.72
Spontaneous Tempo 15.28 1294 3.57 7.31 10.19 9.86
Mean 11.06 9.05 9.08 6.03 8.15 8.52
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Table 2.6  Mean value of performed IOIs from the 101st tap to the 700th tap of middle
finger tapping is shown in milli-seconds for each tempo by each subject.

Subject
Tempo SY MT HM SO AU Mean
180 ms/tap 189 195 180 185 177 185
370 ms/tap 360 355 343 317 340 343
800 ms/tap 788 721 750 734 758 750
Spontaneous Tempo 305 303 468 359 458 379
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Fig. 24  Examples of the power spectra of IOI fluctuation for middle finger tapping.




Table 2.7  Critical period (in tap numbers) for middle finger tapping.

Subject
Tempo SY MT HM SO AU Mean
180 ms/tap 222 231 215 215 174 21.1
370 ms/tap 256 209 175 149 177 19.3
800 ms/tap 252 193 181 240 150 20.3
Spontaneous Tempo 233 187 162 171 247 20.0
Mean 241 205 183 194 187 20.2
Table 2.8  Order of the best AR model for middle finger tapping.
Subject
Tempo SY MT HM SO AU Mean
180 ms/tap 25 20 20 16 19 20.0
370 ms/tap 22 15 17 13 18 17.0
800 ms/tap 19 17 24 17 15 18.4
Spontaneous Tempo 17 13 20 18 22 18.0
Mean 208 162 202 160 185 18.4
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Table 29  Mean value of IOIs from the 101st tap to the 700th tap in spontaneous

tempo is shown in milli-seconds for three-beat rhythm and seven-beat rhythm tapping by
each subject.

Subject
Rhythm MO SK CI MY YA UA SY MT HM AU Mean
Three-beat 370 279 373 715 211 464 257 248 255 285 346
Seven-beat 380 249 354 751 209 468 224 237 282 269 342
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Fig. 25  An example of the power spectrum of IOl fluctuation for three-beat rhythm
tapping performed by subject AU. A spike component, observed at about 67 cycles for
200 taps, corresponds to the period of three taps.
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Fig. 26  An example of the power spectrum of IOI fluctuation for seven-beat rhythm
tapping performed by subject MY. A spike component, observed at about 29 cycles for
200 taps, corresponds to the period of seven taps.
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Table 2.10

Critical period in tap numbers for three-beat rhythm and seven-beat rhythm

tapping.
Subiect
Rhythm MO SK (€I MY YA UA SY MT HM AU Mean
Three-beat 123 260 144 164 28.7 183 28.8 21.2 214 190 207
Seven-beat 187 16.2 26.1 11.5 25.7 179 13.8 235 18.7 239 196
Mean 155 211 203 14.0 27.2 181 213 224 20.1 215 20.1
Table 2.11  Order of the best AR model for three-beat rhythm and seven-beat rhythm
tapping.
Subject
Rhythm MO SK (CI MY YA UA SY MT HM AU Mean
Three-beat 15 30 18 12 28 16 23 28 16 23 20.9
Seven-beat 28 28829 15 21 15 28 21 18 14 21.7
Mean 21.5 29.0 235 135 245 155 255 245 175 185 213
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Table 2.12  Coefficient of variation of IOIs is shown in percentile value for index
finger tapping and middle finger tapping.

Index Finger Tapping Middle Finger Tapping
Tempo MO SK CI MY NS SY MT HM SO AU Mean
180 ms/tap — 390 — 3.87 391 4.10 485 528 5.07 6.15 4.64
370 ms/tap 396 334 521 4.14 3.84 3.33 433 438 491 432 4.17
800 ms/tap 3.88 4.15 4.16 4.70 4.56 4.27 3.95 3.72 429 439 421

Spontaneous Tempo  3.47 3.43 4.95 494 3.78 3.98 4.79 425 429 380 4.17

Mean 377 371 477 441 4.02 392 448 441 4.64 4.67 4.28
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A 3 3 3

—

(a) Middle Finger Tapping

A 1 2 3
Y O
223 n
17
ANV ;
J 4

(b) /C, D, E/
A 1 4 5
A z
AD-4—] o :
J

(c) /B, F, G/

Fig. 3.1  Scores which indicate the three types of finger motions in the experiment.
Numbers 1, 2, 3, 4 and S indicate the thumb, index finger, middle finger, ring finger and
little finger of the right hand, respectively.
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THI 110 ~ 120 BIZH OB, FEZXEELAED L TEHTHMNEZT> T
7Zo =}, /C,D,E/ BLU /B, F, G/ DI vEFIZBNTIE. WTNDkBE
LEOMBRENIT., &2 L TFLTHMET > T\,

324 REBROFHE

6 SfF GREEOBHENX 2EEOITINNEGEY) 2TIIBVT, YL F7D
7 214 250 ms/tap (MM, 240) & U7z, Fraisse (1982) 12, TEHFEF>®) . T4
DEARICE > THRABRITINEEDOERBERIIOVNTELEHTNDS, Hidkars
EBERNS., BET ORIIEWEBICORTI0, TOXHOELE 600 ms
fFECH B EBRTND, LALINSDOERDZIT, 1 A ETEREY v P
SUTRFTOREDBDTH >, bAONDOTFHERIIBNT, BEROEEANVT
RS Y ESTZ2TbEELIA. 2 TOHERBREN. 600 mstap &S EEIT
NETES] CHNBHELE. ZOXD725H T 250 msitap & WS HENE L
DEBEICE> TROERBRES TH o/, Ldt> THRER T 250 msitap &
WO REZERICHNW,

LBTOZ Yy EXTE 721 ¥y TTHRENS., ¥y TERIZ. BBRENKZ
DD TIRESHREORSICE S LBRENKA . 6 FEETNENICHL., &
JTsRHITT Oy v B T RiTbEE, BRBITB IS 5831748 1 BB L.,
6 DOERE (&) DIEIIHBRERBIIS I ATRELE, HBREIIRTH. A
Yy RRZBUTHMNEZEZ Y — Lz, SRITORIIC 250 msitick DET A k
0/ =A% 20 BEIANY RRONSERLT, FUrRERLE. BREIZ. A
O/ —LAERTERFERIAIDTTHYEL VZBBIZESEFIN, &
THEAND ) —LDFORERELTY v EL TV ETS IS8 RENE, A RO
S LBEERAITHROI v ES TDEZY—FOLNIVIE 75 dB(A) THhoiz, ¥
vy EZTEL DAT IZHEIN, MICAVwS Nz, ERITEYE, SHEREIC
(330 PEOKRERMZ S Xz, EBROSEBEOMIZIZ 10 ~ 20 2 DKEE AN,
FRITHICD 1.5 7 DIREZE AN T,
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33 HERLEER

331 AL ENYEZIOEE

DATCERE SNLEET —F1T. YTV VAR 48 kHz TaA ¥ a—%
WKHRDRAENTZ, TIVIWRWERAWESY YEL TOBE. ZOBET— ¥ DEE.
VEENORHOBRBICAWS N, &Y v TOBELLZEBOBKE L TH
EAZINADEIEREL TWE, ZOLEBECHMAIZO~3VTH
27, ZIT. B YT DAL ENRDKELNIL 30 mv ORBIMEZ ¥ Ttz /=B
EEEL Tz,

—7i. BREY JOBET—H1E. 0 VEHLELTEAIE#HL TWE, *
ZT Y 2T7U TR (2083 1 ) BICHEPEEMS ms DEME (oot mean
square; RMS) Z2& D, BET—F DL RXO— 7 ZEEMOAKE L THWE,
CCZT. A5 ENORREIENENERMTOL LD S dB LR LZBEREE
EELT,

3.3.2 Inter-Onset Intervals (10ls)

FRDOAFETHESNIZEY v TOME ENDELOFINS, BETHNE EN
D BRI ORFEIEIRAS  (Inter-Onset Intervals, 101s) % &RITHEITRDZ., TD#
R, TNETN 720 D 101 THERI NS 600 iATT (6 X 20 4 X 5 RIT) DR
MRO S ENESNZ, 101 OREANALEBRKFMEEZRARLED. 2hb
720 D 101 DEDOFI LFRREZE, SRITEICKRDZ, Table 3.1 IKEHEBRED
BHREITBTHFEIMEEFERZEERT, Table 3.1 D ME & SD X, hEh,
BEHBREOERBFITBITS SAITHOEHELIZEREREDEZ I NETNE SICE
BLIEETH S,

Table 3.1 M5, FEAEDHE. 101 DFEEMN 250 ms LD /NI W &%
MWD, TOZEE, BEAEDOHEBENILAEDEMEITBNT, 250 ms/tap &
DENWT R THIYELTEToTWEIEZ2EK]KT 5,

1EAfTONT, EOXDITTFURNEMLZONERANRSLEHIC, 101 OfE%
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Table 3.1 Mean(ME) and standard deviation (SD) of IOIs from the first tap to the

720th tap. The values to the left and right of each '+ ' mark show ME and SD for each
condition by each subject in milli-seconds, respectively.

Finger Motion

Type Middle Finger Tapping

/C,D,E/ /B,F,G/

Object

Piano

Board

Piano

Board

Piano

Board

Skilled

Pianists

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10

245.2+10.6
229.6%t 8.2
250.1+10.1
237.5+13.7
255.0x11.6
242.5+£12.2
235.0£10.8
233.9% 8.2
233.7%14.9
240.21+10.5

228.1%£10.3
24524+ 9.3
232.1%£ 9.5
234.0x11.0
2443+ 93
249.0+13.3
235.1% 8.5
238.7%£10.6
233.0t12.4
239.9%x10.8

245.1%£13.7
2522+ 9.5
236.7+ 9.8
224.41+11.7
2549+11.9
241.7x11.5
237.3x11.6
216.0%15.0
248.8+14.5
238.3k12.4

253.9+11.6
251.8£13.5
231.2%14.1
232.0+10.7
236.4x15.6
241.9% 9.9
249.3£10.1
225.4%+15.0
231.6x14.2
240.0£12.0

229.1+£13.9
254.8+10.9
232.7%13.0
216.0x 8.8
249.3+ 8.8
232.7+£14.2
23941116
223.2+£13.7
226.3+14.4
236.23%12.0

228.9+13.3
255.2+11.4
237.3% 9.6
218.9+%12.7
236.5%+10.8
2342+ 8.9
247.5% 9.8
221.6k11.3
256.0t12.5
234.5%11.3

Average

240.3+11.1

237.9+10.5

239.5+£12.2

239.4+12.7

234.0%12.1

237.1£11.2

Novice

Pianists

S11
S12
S13
S14
S15
S16
S17
S18
S19
S20

240.7+12.6
2445+ 7.9
255.7%£10.6
220.6x13.1
241.2+ 9.8
237.6x12.1
253.4%12.5
228.0+14.9
238.9% 8.1
239.2%+11.3

243.4%11.6
241.4%10.0
235.4+£10.9
222.3+13.8
225.0& 9.6
254.2+11.8
221.6+10.8
248.3t13.4
2483+ 9.8
238.91+10.9

220.6+22.8
237.0+£17.8
241.31+16.6
252.1+14.6
239.4%£20.9
252.8+25.1
236.8+11.1
225.8+27.6
242.8t14.1
239.8+18.0

234.3+19.8
238.5+£19.5
255.4+16.2
241.4x151
249.11+18.9
247.6+19.0
228.6119.6
232.0%£17.5
245.8x 9.5
240.1£18.3

226.1%x17.2
244.9%14.6
220.1£23.5
250.4£16.1
224.2£21.2
256.3+18.7
245.8£15.3
239.5+20.1
235.3+15.9
234.5+18.8

219.2+19.1
234.7+£23.4
243.1%£20.5
212.5+16.6
242.4£22.6
245.0%17.5
221.81+21.8
226.9£21.5
250.8%x14.1
234.9£18.7

Average

240.0ft11.3

237.9+11.3

238.8+18.9

241.3%17.3

237.7£18.1

233.1%19.6
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vy TOIEOBEKELTHS ZET, 10l OS5 EDORTZHANRSE, 22T i &
HDIOI &id i HEEHOY v 7ONE ENORLANS, i+1 FHOI S LN DA
ETORHMBEERT . Fig. 3.2 ICHAMLR 101 W5 FOKTFERT. Fig.
32 5. mANZIE 250 msftap TWHE I v E T OHEN, BEH 1005 v 7
DFEIICHRZICEE > TOWAHKRFNATENS. —H. TOHD 620 ¥ v TIZH N
T, IOIA—EEZHFLICPDENTNBE I ENGNS,

ERDOEEEICOKRFNR—RANCERSNDIONE DN ERARD-DIT, RRAT
DIOTWSED1FYyTENS 7005y THETE, 1005y 7TOD 7 DDK
FHCEIL 72, RIT, EXBINTR/N 2 REREZHE, TOEEZERDEZ. 20
BEITDOWT 4 LB [2 BOBBRE X 2 MEOITIN S X 3 EEOEM
WX 7 KMl Z2fro/. ZOLEE, BBEBRBLICYLERNTO S HEH IR
DRLERELZZ, 2HOFKR. TRKHE] OFEHRIIKES 2 TEETH =M
MDOEMNRBLUTLTORAEHRIIAER T Ao/,

ER, COHEEMASHELZHERE. BEH1005 » TORXME T 5 %L L#EI#H
TE-o7fliE, 600 &fTH I FlDH o7, —H. ZORMTS % LLL#EHENE
BRI ho7z, THUTHL., HROD 6 REDOWTNNITHBNWT, 100 ¥
Y ITHIZ 5 % LAEEENE<S Bok, ERITEL o261 600 RiTH 17 61T
HoTz,

BHE®O 100 ¥ v 7ZBREL. 4 THBINED D —EfTok. TOEETRBD
BENRZED TS 6 ITEALED., TOMOERIIFTO/ITER—TH 5, 4
MM OMRE. EHE. REMEEDHIT, KBS G THEERDDIF N>, &
512, INH6 6 KEDOHENRL2TOTHDENIRERFICOWVWTREZITH -
FER, ZORFIIKE S o TEHINLN - 72,

UEDZ &id, Fig. 32 TRINEHEOHBORTN, BHHE, AL0EED
KETORGETRRICESNS ZEEZRBLTWVWS, Thbb, BHEHI10Y v
FICEENRLZ IR RO ZOH% 10l BN—ElEF LIS S ENDBEMN. %
BECPREINNDST, WINOBAETHIRIEHBICR SN EEZTINT
H39,

COBRBEROLDIHBNTE S, Iy ETORIIOERIZBWT, #kRE
T REEDBMNE, BSOROMEDT VT DRZHET, PR TEDHIMED

- 61 -



280

260

2401

<

220

I0lin ms

200

Tap Order

Fig. 3.2 A typical example of IOl fluctuation. This fluctuation is obtained from
middle finger tapping performed by S10 using the piano keybord.
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TWTURICHETDE, HREIZOT O RE—FIRFELLIOE TS EE 2

515,

COEBRIZBENTIR, —EHRERET 2BMNHEENE2FETZ 2
HWEL TS, LEN>T, BHE1005 v TOEFEBREL. TOHD 600 5 v
TOUBRHMEELEZOSEEZOBRONWICHAVNSEZ L,

Table 32 IZ. 1017 v TEMS 700 5 v 7EBE TO IO T DWW T D EHE & 4=
HERMZZERT. Table 3.2 DFIHE LATHERE DML Table 31 DZNTHDEL
DHRMSNEWSHANRSNS, ZHiE. B 1005 v 7O 101 2RELE D
LIZXDBDEEZEZSENS, Table 3.1 DEWERZEDME & Table 3.2 DENIFIFFE
CHEDBRONDN, TS DEFEITIE Table 3.2 OEHED 250 ms 55 O %
LTS, ZDZLER, TOBBREDZTOREIIBISBRBMERDT VTR
M 250 ms/tap L TH ooz, BE1005 v T THEENELS 2D Z ENENS
lEeBERTBHEEZSND,

Table 32705, #LEHEDHEITE. EEEOY Y EC Y (IC, D, E/ & /B, F,

BEOLEITE, BEEE 1 AEOMICKEREZR SNV, 512, FiEy v
EX BN TIRALE EBEEOMICKEREIRNVIIIZEDN S,

CNSDHRIIRDODESITMMNTEDLTHA D, PILELREED 1 £EDY
yETEDELKMETESN, ERIEOHEINLEICE > T LW EER
SND, —HRABEL BREOYVEL VB 1R BERBIIOELTELLE
AbNb,

UL Table 32 OFEERZEIL. EROLSHHORSE0A %2 KL /- @E
EEEARN, DLA, THUND 2 DDERDEE RS- ETHBEEZ S
N5, B-OERIT >R THS, £#RXL 25 T, 77 FOBVWEREY v
ESTITBNT 101 OFEERZE & FHE & ORICIFIEE -LBBENR O D - &
MRENTNDS, ZOZEEF. TUoRCESTOSEOENRENICEILT S T

E2RB%RT S, TITIOFEMBEBRZANWT, BHXHNE 101 OO X ()
[ms] ( i=1,2,3, .., 600) %.

y(@) =250 X x() / -«
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Table 3.2
milli-seconds.

ME and SD values of IOIs from the 101st tap to the 700th tap are shown in

Finger Motion

Type Middle Finger Tapping /C,D,E/ /B,F,G/

Object

Piano

Board

Piano

Board

Piano

Board

Skilled
Pianists

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10

245.0+£10.4
229.1+ 8.1
250.0+£10.3
234.9%11.4
256.2%+11.1
243.2+12.0
233.2+ 9.4
232.8% 7.4
230.7£12.9
238.4+£10.3

227.3+£ 9.8
245.1%£ 9.5
230.7+ 8.8
232.5£10.1
2442+ 9.2
250.6£13.0
234.3% 8.0
238.6+10.5
232.1+11.2
238.1£10.5

244.8+13.6
252.5% 9.6
235.7+ 9.3
222.8+£10.8
25471117
241.9%+11.5
235.9%+11.3
213.5+13.5
248.4t14.5
237.9%£12.3

253.3+11.6
251.7+£13.8
229.7%£13.5
230.3+ 9.8
236.4£15.5
2409t 9.8
248.7£10.1
221.6+11.8
229.6+13.2
238.8£11.5

226.9+12.7
253.7£10.5
230.9+12.2
214.6+ 7.7
249.4% 8.9
229.3£13.8
238.2£11.2
220.5%t11.6
224.9+14.1
235.0£11.2

227.8+£13.0
255.4£11.2
236.7+t 9.4
217.0£11.7
236.3+10.7
233.8x 8.9
246.8t 9.6
220.5%£10.9
255.2t12.1
233.21+11.0

Average

239.4£10.3

237.4£10.1

238.8+11.8

238.1*t12.1

232.3+11.4

236.3£10.9

Novice

Pianists

S11
S12
S13
S14
S15
S16
S17
S18
S19
S20

239.4%12.1
2444+ 7.8
254.9%£10.6
219.0£12.4
240.51 9.6
236.6%t11.7
254.6+11.2
226.5t14.5
239.1+ 8.0
238.0+£11.0

242.4+11.1
240.7%£10.0
234.5%£10.7
220.5+13.2
224.5+.94
254.4%+12.0
219.5+ 9.2
247.6+13.2
248.5+ 9.8
238.4+10.8

217.4%21.8
236.0£17.7
240.41£16.6
251.9+14.3
238.1£20.8
252.1+25.1
235.6+10.8
224.0£27.4
242.6+£13.8
238.5+17.7

232.8+19.6
237.3+19.3
255.4£16.2
240.3+14.9
250.2+19.3
246.7+18.8
226.3118.1
230.1%t16.8
2455+ 8.9
239.5%£17.9

224.41+16.3
244.2+14.4
217.6%£22.6
249.3+£15.8
222.2%x21.4
256.2+18.7
244.8+15.2
238.4+20.0
235.1+£15.8
233.9+18.5

217.8+18.8
233.2+23.0
242.9£20.5
211.0£16.3
241.7%£22.5
243.8+17.3
219.1£20.6
225.5%£21.2
250.7+£14.1
234,71%18.6

Average

239.3+10.9

237.1£10.9

237.7t18.6

240.4+17.0

236.6£17.9

232.0+£19.3
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KXo TESEL., UTFOSMICHWS Z &L, T2 Tux 1 xG) DFEY
EZERT,

Table 3.2 DERERZIIEEZE5EZTVEHIVEDOERIIZ. 3HTFUXLLD
RETHD, HBREFEIT. EAS5N Fig. 3.1 OXEED I WTU X L% (58381
(dynamics) ] K> TRELAETHAS, TROENGHD 1 BZBHOZTHEZMD
2ODEREDBRMMNZTHAD., LOLLESIE. EBFEEZT TR, (i
Tk (agogics) ] KK THZDIATFURLERBELTWEEEZONS, T
b, MEHHRDO 1 BEHOZTHIIMLO 2 DOFHICHRTEVWERBEZE DL S
MNTWETRENENH 5,

B2EOERIT, 3SFIYRXLETHFIUIRLOT VNI EL T %
DEZHE, NS5O 101 W5 EO/NRT—ZARYT ML, TNTHNOHTITHIE
GEIANAVRAERDIENREINZ, LML, TOXDBANAT VRO NE
NHTELAET, INSDART MIVET 72 FDIRWY v E T ERIMTH
27,

LM>TZITH, EREENZ I01 W5EERZT— UL, A1 Y
FRITEAN D AR RIVERGHIZ & > TREIWGIEEH 23T s 2 & &Lz,

333 10l PBLFED/INT—ARGNIL

EFfEENZ 600 7w 773D 101 W5 XD %, Hanning B%Z W72 DFT
KL TT—U LRI L. ROSNEZT—U IR D/INT— AT ML
Z, 600 ¥y THIZEENDI A 7 IVEOBEKEL THWE, F2ETEIO
6005y 7DIOIWSEEZ 2004y 7 TDIZ3HEILZDICHL. 22T, 600
ZoTDIOIWEEEZZDEET— U IHENTL T/SNT—ZAXRT MLVEKRD -,

101 WEDRINENEWE XD EEAFREMET/NT —ARY MIVEBRITES
EVWSHEND BN, BICEREGEHETOILDDARY MIVOEMNE S D THER
BRNRESEEL., AR MU ERLsIC< W, —H7EEITOE. KD
— AR MV EBRITE 5 HEREBRIIHEI NS, B505/8T7—ZAXR7 b+
WOBMBZ B0, BEEHIZL> TARY MIVITEBILEN S,

B2EIZBVNTIEINT AR MV EOBREARKEZRREGBCHET S L
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MEBMTH-72OT, BRISHSHEKEROLS2HBBEICLTH. LDEER
AR BNV ERDDGENH o=, ZDD, E2ETIZ 6005 v 7D I0I D5
ERWZIFEILIZ. THICKHL ZOETE., BEWBBEKERICORE > TR
EH. VILEHOBICEDLDBNT—=ZARYT MVOEBEWRS Z00H D I -
D, 6007y TDIOIWSEEEZZODEE T ) IMTTH LT L,

T—UIBITOER., WIThOLXFIZBVWTHRTOHEBED/NT— AT K
WZ, SMTRBRICHIETHANA IVRAVR SN, bbb, 600 ¥ v I
200 YA 2 NVDRITDONT =2, BUOBRBERONT—ICH L TEEZIIKREN>
o TOZER, FERIIBVT, WTNOHEBREL L EDSRHETHEAELEA
WT3HTFUXLZRBEL TWEZLEE%T S, T7/bb, /C, D, E/ ® /B, F,
G/ ORHEDHIB5T, PHRIADY Y ELTITBWTH, BEEZE L Fig 3.1 ()
DEB/BOMTILEEIERT, 3y T2EAPMETHIEENRY—2DFTW
EBEZALND, E2EOERL, 2ITBWVWT, 1&XxEBEOY YT TIINTY
ROV S NS TEDIIEEBROPIR 1 EDY Yy E LT TANA VRSN ES
NEREEIX, COEBIREINEZHTREESCHSERBDNS,

AR MIVEEBIALL., BORFTPREICHWNSZHIZ, 600 ¥V T 1 ~
300 U1 Z IV OB FEEEIEZ Table 3.3 ICRT XD, 8§ DDAV ¥ — THE &5
DD1HROEE 9 FHHITHEIL 72, KIZT. R/ 7 RS DS OB BRSO /%
U—%. SHBRE. BITWEHEIC. HEBRN. BXUO5SEIORTICHE > TEY
L7z, TORR, BHEBREOEKSFBH BT D5 XTI, 9 HEITHBIFBEY/NY
—EANATRBDONT = IZX o TRHREDT SN, ZNSOUBIZHNTIL.
NT—ZEBEE L TEEEET 20T AL, X ETEYEE LA, RERS,
9 WIKE DHE T HIEDBRE 217> 72 fER. B TOFH0NE T 120 41 (6
WO OFITMNEREX 20 LOHERE) B, FHL LT, SHEMEORERTIMNER
Iz OK#ES %) METHD, —FH. MM ETOFEHUEZIT> R, £
TOFIT, FHHEOKRREEHTE N7,

ZDEDITLTKkDE 9HIHB IR/ TR DIEINT —D@EIZDONWT,
TNETN., ITEEBEOFHANT [ 2 MEORMEX 2 BEOCHINMSY X 3 &
HMOBEW] 2o/, 22T, HREIBROELERERR LA,

Table 3.4 I BT DIEREZRT ., Table 3.4 005, %< DHEIRICHBNT THH
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Table 3.3 The frequency range of 1 - 300 cycles for 600 taps was divided into nine frequency

bands.

Frequency Band I

I

o N \Y VI

VI

Uil X

Frequency in cycles

1
for 600 taps

2-3 47 8-15 16-31 32-63 64-127 128-255 256-300

Table 3.4 Results of ANOVA of the logarithmic power for the nine bands and the
spike component. Marks * and ** show factors and interactions which have
significant effects in the significance levels of p<.05 and p<.01, respectively.

Frequency Band Spike
Factor I I T VvV V VI Vi I IX Component
Pianist Skill T T T
Object
Finger Motion Type * kK Kk kK Rk Kk kk Kk *
PS X O
PS X FMT T T T IT BT
O X FMT
PS X O X FMT
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El 8K MEFEV] 0FHR, BELL. ChS0BERBORENENERETDH
SR ENGMNB, —F THTNMEY ] DWW TR, EDR. B, toER
EDOREHMREBICHER TR AN o2, TINS5 ORERIT. BERTHIEOR TR
BLYLEOHETRERSDZE, BLY, HBEVWCE->TRREZ I EZRET S,
—HET /RBETIVIROMTIE, BEE. YIOBEEDITHBEIRELIZEDS
RN EBFBRFICRBEINZ, TOTEIZE> T, HlOFE ERFEEOHHEEEH D
2B TIVIROBEIDBET VBRBERVWEZHEEDOHENENS DTN
EWSRFITEH NS,

Table 3.4 DANA VBT DNTRS &, HEEWN] OFEHRIZIERTH DM,
MOEHR, BLUORXTOREHRIERTE RN ENFND, TOI L.
3T U X LOBBBEBIIEHENICE > TED BN, ZOBEO LRI
BLABEOMTOHERT, ET /#BETIVIROMTHRAKTH B I E 2R
295,

ULEDBBAOBREISICHLIRHTE20IT. 9 DOHIHB LA
TR OMENT —%, PLEH, DEEHNT, ThTHEBREICOEZ-T
FE Lz, Z0EE. 2DOMHEYOMORFEET, E7 /J8EBETIVI
WRICOZ B efro7z. IRERS, PEAWOERE. 9 DOHFBEBLUOR /1
DR DNTIUIDNTS HTINMNEY] OMENERTRN 272D TH 5,

Fig. 33 &, ZOLSRLTHESNE, FILEFED IFEHOEFVIIBITZDS
EONT—ARYT MLERLTNWS, £/ Fig. 34 3. BEHEDARY MV &R
LTW3, INSDARY Mhidndnd, MAKKER TADEZZEL. &
FEEERT 0 XX EOHEZFF> TS, Fig. 33 & 34 DT, HIEY v E
SUTDART MV T 5L, PIOEEBEEOMTARY MIVIZKEREN
TSN EMMB, EBt REZTOEHERE. 9 DOBAREHBEOVWTHIZE W
TH., KES %T, FILEEREEDOHENT —OMICERENRD SNiaho
oo TOTEF FROBERNWESY v EZIZBWTIRILE D RIEE & Rk
DEN-REHIHEN ERET S E2ERT 5,

Fig. 3.3 6. #ILEDOHE., BEVICE > TARY MILOIENKEL Bz
5T MDD, EBE. Scheffe DMIEEZHWELELBOER, /C, D, B/ B&
X /B, F, G/ EHHEIFYETIIRHLU T, 9 DOABEEHOIZFEAETHEIC
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Power (sec 2)

-4
10 IIIIIT‘ T T Ill]'ﬁl T T lfjlll‘ T T T T TT1TTT

Novice Pianists
107 - ~
10° |+ —
107 =
~-—&—-~ & /B,F, G/
——&—— A [C,D,E/
~5 @ Middle Finger Tapping
10'8 _Llillllo 1 1 Lllllll1 1 1 111_11112 1 | N B ;
10 10 10 10

Cycles for 600 taps

Fig. 3.3  Power spectra of the temporal fluctuation in equal interval tapping for the
three types of finger motions by novice pianists. Marks without lines in the upper-right
show the power of the spike component. The logarithmic power of three-finger tapping
is significantly larger than that of middle finger tapping in the bands and the spike
component when marked with * and **, with regard to the significance levels of p<.05

and p<.01, respectively.
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7B EMNRINZ, CORBERBEICEZSLSIE. EHMMEREICBVWTEE
BEIBERNICAHOEVWD S EZMAS I ETEREREZZHL TR, 20
MAFIHEBEIEL D TERRBRDEMRTES, LLLENS. THEFESUT
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var, large

Logarithmic Power

type A var. small

Cycles during One Performance

Fig. 46  Schematic illustration for the correlation between variance of IOIs and slope of
the power spectrum.
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DERHARETH 5.

BREEZRICBVWT, LELRYI IS D ROBREMAR SN Z EidL<ash
TWwd, ZOUZIFT L FERBE LT, 7L —XORTEHSCEBOKTHTT >R
ERRIGESTHIEERET. UVNY L ROE, KOT7 L —XHMEE 5BI21E
FIEUZNT 2 ROEDOT RICZE> TWb, HEHE OB THR S 5%z
BOWTYUZING Y RREMTONEBEDO I EE2EZTHLD, UFILY RO
AIMSUZIVE > REERBL T, ROTJL—XETOIOIWEEEY 5712
%5 & Fig. 47(@ DEITARDTHAD, ZOFT713. EEUBOHAERICL
SHTLSBNVADT 57 (Fig. 470 IZELSBTNS, NILADIKNT—ARY
FUVDHERE ET Fig. 470 OEDI1R23ZEREASNTHBY, 20k
DRXIRWEAREICOZ > TRT =N M T 2HRIE TR IVF — 58 (energy
splatter) | EIFIENTWVWS, ZO/NNT—ZAXRT ML 2@ ETHE, B8/h2
REREZYTIEIDHSE, Fig 47d) OEIICETFTRDDOEBRICHEEZTHSS,

LN THAEROER., ZWNEENETITNDOEE 2> Tz &,
EZMHEZICEVWEABIOD S ENELFETNTWEENRS LD, BLAYI IS
PRRENDEGENTOWEZEEZBRTH2OND LNV, FLT, BEZIZLS
EHEDEWVWSLR2ED/NNT —DEND, UFVINFT D REBRZRELIDIFEINAIEL
DIFEMDEBENZTIZE > TRESIN TV O LR, TOXEDBRARY
MVOIBEEEUZ IS RRBEEOBEBRICIONTIE. NT—AXRY MLETTIZ
18<. ALHART PV, o LEENICIZ IO DS EOHERZFOBDEERL
THRARDBENDBHZAD,

AERTIE, AbD/ —LMEZEODSETDVNTHRHIZITV. TOARY
FUVDBHEDLZ A 03~ 05 DHEBICHHT DI EZE2RLEZ, KR XE2EIC
BT, FERRY v ETICBIT5BHEBIRBOSED/NT— AT MLAE 20
Fy TORMICHE T 5EEREERIC. 20 bEBEEMNTERE I3
L7 ADHZZRS, KEERMTIYA T ADBEE 2B DI E2T TITRRT
&7 (Fig. 2.1, Fig. 2.2, Fig24 Z8), ZN5DARY MUIZ, ERERZ 1 &5
SZEZEZATHLD, INEDARY MIVZREZEBETIADEBZYTIIDH S
ETB55E, ATFTNDOERBH#MINZTHAS, LML, Wik -t
NN T—=ZART MV, SEAEEAICB W TEMER (B3t r 45— 7E
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Note Number
(a) 101 fluctuation including ritardando expression .

=
(b) Pulse signal t
' \
\
S \
o S
§ _
2 g
\
linear f log f

(c) Power spectrum of pulse signal ~ (d) Power spectrum of pulse signal

plotted in liner axes plotted in logarithmic axes

Fig. 47  Schematic illustration for the effect of ritardando expression on the power
spectrum.
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) HIZDDARY MIVERAEDNEZ N, ZDEDRARY MIVIZEBAFIT O
EIRERZM</ZSIE. COERILDEAREMOZEEEZZTRTVTH S,
LEMS>T, INSORIBEROEZIZIZARZ MIVORFBEIZRAD, EHE
RREPLTSADEE EBBENHEHEEZLSNS, UEDZ &EiF, Ao/ —
LREBENZIEFRRY v ES T ERBODARY MVERL TWERIEEM 2 5%
5,

L LSEITTOEZA O/ —AWERICIT. ASHICEEGEOBENEENT
BO, BEEENENZFIEA PO ) —LANICEZEZTBIEEHLEEL TS,
BRI RMNREN D 2BESFTNTLE>EWREENH S, Lo
T AMO/—LHNEZOOSELH > TEEFORBNHHOBERICLZDS
EERBTILERERTHSS, ZOBEOHETHS IEMERBHICLIDS =)
ZHEMRICENN ENSE 5720101, EMEEZ A MO ) — AKEES & sk
TH5OTHEHRLS, KVEENCEMBY Y EL VT ERET A EDOHNEZETH
A9,
FICEMTOHEMANEZOW S ENNARD RS Z LiF. HAS (1984) B
EEBROBERNSHASNTH S, TOEWVDT. EEFZORBNERED MEK) %
RKITBODENAELD, AR THEEEMNEZIHHNERENRRS Z &35
MoOE, TNTRER—EEELZ S, BEMINEDL> THRERD S X2 RT
DTHAIM. bbb, EEMIIHNAD ST, FA—ESHIIRRERINER
O HEE] ZHDOTHAID. TOZEIXDVTHLNICTSEDIZIZTERD
HBEHECERORMEEES T AR LB T OINENRH B S S,
DEDERZLTA. REDOERTIIEROEES TEK ORI 2 ZWHMICE
R, TOREHBROS EL2EMBY v EL VOS5 EEHKT S LI,
=MHEZOO S EEERRBY vE OO S EZRLEL T, B [ZHEE
WERT205FZ2FERDICL. ZOEMEBRICLZ205 EMNEEEDKIO
FITEDKSITES DN, TLTIORMMNY S EDRNATY ¥ILY > REREMN
HUDREZEDI DB EDTHEONEHLENIT B EMN, KEOEBRODH
KTdHh5,
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43 EMBERLERRIVE D EDLEE

431 EEBAE
4311 BEH

HWEHELLTUTO3IAEAW:E, EEHIIILEDBLETH S,

M:27 F, RIREWARFTEY JEE2ER, V0O, Fat., 55 ETEM
10 BEDEERICHELTWS,

T:31F. RREWKRZEOEY ) EEEHE. F/M 20 EUEOERESITHIEL
T3,

R:36 F. BHEBERFOEY ) EEHEB., REICOED., EEFEHZT->T
w3,

43.1.2 BEH

LR 3izERi & L TRAT.

*J.S.Bach, ¥R 5T 0 THHEE 1 HE XD "Prelude 1," BWV.846.
* R. Schumann, "Kleine Studie," Op.68, No.14.
* R. Schumann, "Wiegenlied," Op.124, No.6.

"Prelude 1"MDFFEITIL. C. F. Peter iR, Czerny #3T D "Wohltemperierte Klavier 1"
(Leipzig), pp.4-5. ZFW, "Kleine Studie" D HFEIIIETHEHRED ) FF
2T IVINL 2" (Tokyo, 1955), pp.116-117 ZFW/=. £/, "Wiegenlied" D3Iz
. EFRBERLDO " FFRTIVNL 2" (Tokyo, 1955), p.115 ZR W=,
[¥£ : R. Schumann fE#1®D Op.124, No.6 DX DFEEIZ "Wiegenliderchen" T 5

. AR TIIAWZZEICEE S NEEH %2 A0 T'Wiegenlied” & EiLT 5, |

Fg48~4mtmmt3%®%;éﬁﬁ Fig. 48 ~ 410 M5 M 5 L 51T,

INSOEMITBNT, K THRE—BEBRNWTEERONLE LD OBIC
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KLEINE STUDIE

Leise und sehr egal zu spielen

R.Schumann Op.68.No.14.
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MU THRMITIZEL W, T7abb, 25 OEMIE. "Prelude 1" ITBWTIE 16

TEFF. "Kleine Studie" [CHBWVWTIE 8 3 EFR. "Wiegenlied" [CHBWNTIL 4 HEH
Z3NEILZ3ERFOPTOOEDOREZ TN TNEAEL T, T OHEAEED
ERETHRIN TS, TNS5OXME TEMIIC) HETHZILL2EESBCE
AL, HERE, RFY L ITREEZEDERFERIRTEEZICENE -,
BB, ERETREINTWBROERLIIIANTITF I EEL,

4313 ZEHRBRavEVS

HFEBEHZE, RO IHOEROE,. INSoRMEEEZFNETNRALT >
T CTEHERY vy ETbirbE, FRRY Y EC7OBBIIB VTR, AFH
BTEY /#BOBR ¢ T2 TELREITERRBIITNI B L ERLE. £

Sy EZTH, 2HF. SHTREOHTROREERRE., WHRSITRPA A—
HEBELZWESERL =,

4314 REBOFEHEZEINEGR

FEBEHITE., BED 1 » ARIIC Fig. 48 ~ 410 RLZ3HHORLEZFEL .,
BREETICTICHEEZ L THEEFERBFOEZ D 1K) BE2RRIBETH
SEDEF L, KEZFELALE., 3HOBEZEOINTEBRY v P VDI
BROTOIEEETEN. EHRY v E T DN TRECECEE TS &
ZEFURNS =,

BRELUH. EEEC TR IV 7y @G 2Thbe %, £9 34dh
DEBZWER L 7z, FEMITONT, BEEEHEMRBOV S ZEEN I ENE
SN ETATHEEZKR T L=,

INSMFEOWNS = 3RIOEZED A ZHTICH
WwWasZ &7,

FEEBK TR 1 BB OKEZ AN, GEVWTEBBY v 2 VoG ET- 1=,
1 REIOKRERIZ, SHENZTNOMEO VS TREEZBOFNSEHE2 /NG LT %
UoHLTHEE, SHRBY YyECTOBT O RERRTB-ODICHERALE, BE
B, FRRY yEC TV ORRITHICHEHBZEHFOREO - HZ2AE—H—75

BE EREOKRTRICCNEMUT D RTEMBY v 2 7 2F> K> ERHa
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Nz, FWBI v ETDO1RITOF Y 7RI T ORERICAWZEEZREMICK
D&, TOXEMEZHKRT 5BEARMEOREEKIC 120 ZMALKELE, 9T
BIIBEENAT > PL, BEECHTORTZERKIL L. MBI v ES 7D
ARTEEBEMOT > REBEIC3RATIDELE. TNSDEEBLUVY v E S FIF,
F=NWVERRBASFRNDT 5 REY /) Tihirbt, 470K 14&& PCM
RESEZRAWTINEL =,

432 #HREER
4321 BERZFLERBRIVEVDTODPLEDARINL

BEEBIIDODWT, #IEOERICBIT S04 (4.22.1) THWEZO EFREDF %
THEEDMUE ENDETRAZRHEL. 101 RFZRELEZ. 220, Kok
BOBE/FIIONTIE, RKOFOILL ENDRRNWED, 101 2RETHENT
ERMoTz, TR, EMOBRKERFIIHIET S 101 IZDNWTIK., ZO0FD
VB ERDETRANSIS TR BRGRLAE TORMBREEELZ. /.
A U7z 3 I RICEALRHE DEFE TRIRI N TV SO T, Kk
KT ERZR EITHB N THAMFHED 2 ~ 16 fEOE S ORENTN S BRI H - 7=,
CDEDBERIZTENTIE., COEVWRHEOEF/RFITHIET S 101 Z2HEL THW
T, BIESNZEIE2ZORMICE TN HEAREOR TS LT, BATEMEIC
MRS S 101 2Kz,

FHIRY v ETIZDVWTHRBKIC. FF DS EWNDRZMN S 101 R 5% 3
ELz. ELERMRBY v EZIZBWTIE. §5E 100 ¥ v 72BREL. 101 ¥
v THMNSEMEBRT 5 BEARERORFINEOD S E2HMHL. ZhEHHIC
Huniz,

"OENZIOIWSEMNS, DFTIZK D TNRXT—ARY MILVERD =, Fig. 4.11
CEREEBBLVERRBY v E T ORI —ZARYT MVOHIERT ., Fig. 4.11
(b) WTRLIEZERRY v EZTDARY BVOFIRIT Fig. 2.1, 2.2 BL U Fig. 2.4
IRLULIZANRT MIVERBERTH D, 20 ¥ v TORMFETOBRERBERNE THR
N5, ZOFEBRY vy ESTDARY MIVCR/N2FERZRM & FIZFHER
BHEZHDILENTND, —FH. BERERDANRY MLO&KR/N 2 FEHIILH TN
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Cycles during One Performance

(a) Music Performance

2

Power in msec

-3 1 1 1
10° 10" 10 ¢ 103

Cycles during One Performance

(b) Equal Interval Tapping

Fig. 411 Examples of power spectra of IOI fluctuation for music performance
("Prelude 1") and equal interval tapping by pianist M.
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DOEEZFHS, mEAER (2 DOBMREZEMELT TE-E) MNED
BENZ205E) HEOWSEONT—ZERBY v EL VORBEAKRETOW
S5EONT—ERESEDARVDICHL. BRIEAKE (KihehkzEMEL T
Y17 INDODEE) (FIETOPRSED/NNT—IIEHBY v E VL DBEEICAKE
WZERDND, INHEDZ EIT, HEE, HEHIIOMDITHRBIZRE SN,

CLTHRHONBEREZOR/N2REREEMBY vE TOB/N2 REB &
D OREFRIE, KX 4.2 TRUEZMEZREA MO/ —LANEREE ORI OB
BEGELTNS, ZOIZEMNS, 42 THLSNEZA MO —LHEZEOY S &
MERRY Y ETOWSEELRERED/ST —ARY MV ERL TWEAREHNENT
Baxhs,

4322 BEEREOARIMLE)ZIIF LR

Fig. 4.11(a) OBFEERED/NNT—ZART MUIDWTHLLLRS L, ZORIR
& Fig. 4.7(d) WTRLUEIVIVADINT = AR BIVOBRIZESPUTNWS, ZD
ZE, BEEBEOARY MIMUZNY > REBRICK > TIEEAEREEINT
LES>TWS AR ZERE T 5,

CORJREHEICDNWTHRIET 5729, Fig. 412~ 4.14 I, TEEZDIOIW S X
DINT—=AXRT b2 101 5 EDFEFEHB LA ARY ML & EBITRLUT,
Fig. 412~ 4.14 D I01 W 5 EFHFHF (a) DHFIZIE. Z/)3A 7RO BEFHIIZ 101 K
ENENR SN S, 101 RFAMICKENZ EET O ARFINIGEN &2
BERT D, COANMINAONSERERKELBSLebESE. WFhbd T
=X U <IEEETHIIHIEL TWiz, Thbb, TEEZIBL TR, 7
L=ZXREMEAROKTHTLELEXV S ILY > RERENMTONTHED., Zan
IOl W5 EDEEDOHTANA VIROFAHIHB> THNTWEZDTH 5,

DEIIET 2 RIZHLU., EMBEZEOP TRLAICHEENES BEERBERI T v F ol
7 RERENDN, 101 OS5 EEFERLBO. BAWICKE Ty FI T
YERfTTONTWAKRFIIR SN h o7z,

Fig. 412~ 414 ONNT—=AXRT ML) 2R3 E, WINHEREROED T
BT EIHRERLTWS, SNIVABEBED/NNT—ARYT MIINZ DL I B IRZE
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An example of 101 fluctuation for "Prelude 1" by pianist T and the power
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Fig. 413 An example of IOI fluctuation for "Kleine Studie" by pianist R and the
power and phase spectra of the fluctuation.
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Fig. 414 An example of IOI fluctuation for "Wiegenlied" by pianist S and the power
and phase spectra of the fluctuation.
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R ZERE<H SN TS,

"Kleine Studie"DiEZEH (Fig. 4.13) TiX. D 2 FUEERT/NT—ZAXRZ7 MLV D
EIRERNE FTRDICRSEENT N ENNDS, ZOFO 101 @5 kK%
RoE, MOBEBITHRANA TRANE N ENND, 7OV ZADENEL /2
BIEENRT—=ZART MIVOE TR0 OBEAIZFE< 20, 1 2 /NIVAITIRS EEE
MEHIZ25 ZERE<HASNTVS, BEDOZ &IE, NT—ZAXRY FMIVOER
EHROEEN, UFINT L RREOMFITHICL > TRESNTNS I E&2RET
A

S 51 Fig. 412~ 4.14 DALFHARY bL () 2R 5 &, "Wiegenlied" (Fig. 4.14)
TRZOEMIZAEICIEI NS0 H 0D, o 2 OEZICENTIZIHS MIZ
MAENEBEEOBEKE L TERWICEIRL TWE I ENDND, JUVAESOM
AR PIVRZOES CERNICEHET 2 ZEbHBEMIZH SN TNS (4
Z &, Oppenheim and Schafer, 3£ (8R), 1978) .

UEDZ EMS, ERERRIVINSY D REREHEGSATBD, ZOUINFT
RERBICEK > TNT—ART MVOBKRNRKRESRED TSN TS EEZHN
5, WIZEAWRK, U RRBAEZFAETREZEDIOIDSEEZFDEE Y
— UL THIMLTNRT—ART MVERDZELTH, 2In6E. EDk
DIRVIIINET L RERBEEEATNENEVIERLMGAENZN &R 5,

L7ZMo THIEITRLUZ, THEREZBOART MUVIATHNDOEEZHSL.
LD ZTOBEEIXEREICL>TEL A LI ERIT. TFREZRIIUSIL
FURREZFATBD., LABTOERBEDOMEHIIEEZFTI->TRRS) &
EEWRLTVWAREEZALD,

4323 BEEREODPLEFICHHBIFIILSTRFRIEOE S

BEEZONT—ART MUE, U INYD RERICE > TRESREDTS
NTNWBZEZRBN, TNTIR, EREZOOSEDNT—DOHRTYIIIY >
RERENEDDE BRI EDRERDTHAIM. TOIEEZRANDZVDEDDHIE
ELT, 101 W5 EDHFNSUS Y RERICHYT 38O 2BREL TENL
ADOEATONTDONT—ZART MVERD, ZNZ2DHEDIOLPSED/NT —
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AR MIVERBTZHENEZ 5N D, Parseval DEEMN S, BEEATITD
BT —0KfE, 10l OF7BICRIIEEZHITZEICEL W, T ITHE.
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Table 4.1 Ratio of power of ritardando expression to total power of IOl fluctuation for
music performances is shown in percentile value.

Pianist "Prelude 1" " Kleine Studie" "Wiegenlied" Mean
M 88.4 87.4 72.9 82.9
T 96.8 88.8 81.9 89.2
R 93.6 91.7 75.1 86.8

Mean 92.9 89.3 76.6 86.3
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Table 4.2  Ratio of the power of the fluctuation caused by artistic expression to the
power of the fluctuation caused by the limitation of temporal controllability.

Pianist "Prelude 1" " Kleine Studie" "Wiegenlied" Mean
M 50.8 93.6 109.6 84.7
T 202.5 113.5 45.0 120.3
R 1214 45.0 55.6 74.0

Mean 124.9 84.0 70.1 98.7

Table 4.3  Ratio of the power of the power for ritardando expression to the power for
the limitation of temporal controllability.

Pianist "Prelude 1" " Kleine Studie" "Wiegenlied" Mean
M 44.8 81.7 79.6 68.7
T 195.9 100.6 78.8 125.1
R 113.6 41.2 41.5 65.4

Mean 118.1 74.5 66.6 86.4
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Table 4.4  Ratio of the power of the components for repetitive agogic expression to the
power of these frequency components in tapping.

Period of the Component (taps)
"Prelude 1" " Kleine Studie" "Wiegenlied"
Pianist 2taps 4taps 8taps 16taps 3taps 6taps 3 taps 6taps Mean

M 131 478 436 137 128 - 723 976 430
T 137 154 1317 239 723 - 999 467 577
R 114 1348 38 274 100 208 1444 362 486

Mean 127 660 597 217 317 208 1055 602 497
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Power Ratio re Equal Interval Tapping
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Fig. 416  Averaged feature of the power spectrum for other artistic expressions apart

from ritardando and repetitive agogic expressions.

ratio to the spectrum of equal interval tapping.
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Fig. 5.1  Examples of temporal fluctuations in performances of R. Schumann's
"Wiegenlied." The upper two panels show examples of performances by pianists M and
T. The bottom two panels show examples of two renditions performed by one pianist R.
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K¥E 1 T, BEEBTEHBRENRELS LRI NE (F[2,6]1=80.71, p<
01D « 2RI TEEENISORFXSDEOKRES, ThbETI—FIDKE
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Table 5.1  Mean IOI is shown in milli-seconds for each performance.

Rendition
Pianist 1st 2nd 3rd
M 284.7 282.7 280.6
T 217.7 224.6 217.2
R 362.3 348.7 362.4

Table 5.2  Coefficient of variation in IOIs is shown in percentile
value for each performance .

Rendition
Pianist 1st 2nd 3rd
M 22.8 23.7 22.9
T 27.1 28.3 27.6
R 19.0 18.4 20.6
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BAIZRDEEINDIOSLETORASZERT, T7abb. ZOEFR/NRNEREIL,
BABTART MIVHRDOANRA IR ELTRRINZEOVIERL Y XLRBIC
XIRT 5.

- EHR/NEARBEORERICEL TE, &8/ 101 DEN ST DOEFO/NENA
TOMBIZHET 5 EE/NGERNERROMEZE5I<. ZOUEIZE> T, 1/0hEi
ERMELTROVBRINDERBEMNBREIN, KEHNRBROSEE, FREDOEFRFIC
BIFBEEICRANLGREAOBERZINES EEZ 5NS,

DlE, EBE3AXEEIRXEH 4EDDE 36 DO SERABZERL. &
NG 36 DPSEFEOERTOXRTITDOWTHERE Z KD THBETIIZ/ERL 7=,
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521RY. HHOHER, 2RTETCTEAEOREERNEEE2AD 87 %%
HO, BERIE, AU FINOOSEEORMTOSEMN | i L TR/NIZSLI1T
o7z, Fig. 52 O 1. T#IEhZTH, UZIFY > RRSOERE, HEEHOWD
S5EDEVICHIEL TWHEEZS5NS, Fig. 52 MOUTOZ ENTN5,

- FUTFINOWSEEEZRS L, T#MAMIEZFEFEOELEONASN., D

HEFEOHEEBLIDBELTNS, ZOZENS, FBEWS FITEEHEOMEN

NEET D EFMEINS,
cFVTPFNDODSEITBNTITEEETERIISBEL TWHMN, UFILFT R

ERELEZEEZCETEROBZONELS Z>TWVSE, 2O EMNS, KEY

S5EQHEEOFTTEROMBEIR. FITUFINFT L ROFRITENTNnS &

FMIn s,

EERNERNRBREBRELEZOS XL, INERELABVWDSEELIFEALR

UCMNBIZHAET 5, COZENS/NEZEMEL TRDEINSFEHEY XL
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e c&g)ﬁ ez

Fig. 5.2 Resulting plane for the physical evaluation of the dissimilarity of temporal
fluctuations, analyzed by factor analysis. M, T, and R show the pianists. The
configuration of the original fluctuations obtained from raw performances is shown by 'o’ .
The configuration of fluctuations in which the mean temporal expression in bars was
subtracted is shown by 'm'. That in which ritardando expressions were eliminated is
shown by 'r. The configuration of the fluctuations, in which the mean temporal
expression in bars was subtracted and ritardando expressions were eliminated, is shown by

'b. In the case where several marks landed in almost the same position, only one of
them is plotted.
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Fig. 53 Resulting space for the perceptual evaluation of the dissimilarity of

synthesized performances with temporal fluctuations, analyzed by multi-dimensional
scaling. Marks M and T show the synthesized performances including fluctuations
obtained from the raw performances of pianists M and T, respectively. While R1 and R2
show the fluctuations for two renditions by pianist R. 'o' shows the synthesized
performances with the original fluctuations obtained from raw performances. 'r' shows
the synthesized performances with no ritardando expressions. 't shows the synthesized
performances with the original fluctuations but in the same tempo as M. 'rt' shows the
performances with no ritardando expressions and in the same tempo as M. Vectors Mean
and Var show the mean value and the variance of the inter-onset intervals.
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