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The Effects of Preference of Music and Musical Mood
on Emotional Responses

Youko Moroki * and Makoto Iwanaca * *

* Graduate School of Biosphere Sciences, Hiroshima University,
Higashi-Hiroshima 739, Japan
* *Faculty of Integrated Arts and Sciences, Hiroshima University,
Higashi-Hiroshima 739, Japan

Abstract : Effects of music on emotional responses have been investigated from two
viewpoints independently; the musical mood and the musical preference. However, since
previous studies could not control both musical mood and preference to examine the
relaxation effect of music, there was no clear result which factor was dominantly affected
on relaxation, musical mood or preference. The purpose of the present study was to
investigate the effects of the musical mood and preference on relaxation.

Fifty-four undergraduates, who evaluated presented musical pieces favor and/or
unfavor, served as subjects. Musical pieces used in this experiment were 3rd movement of
Mahler’s 6th symphony as sedative and 4th movement of Tchaikovsky’s 4th symphony as
excitative. All subjects listened to both pieces.

As the result, subjective dimensions of relaxation and refreshed feeling were affected by
only a musical mood; a sedative music was evaluated more relax and less refreshing than
an excitative one. On the other hand, subjective tension was decreased by a sedative music
or a preferred music. For physiological responses, heart rate (HR), systolic blood pressure
(SBP) and diastolic blood pressure (DBP) showed the only effect of musical mood which an
excitative music increased physiological responses. Respiration rate (RR) was also affected
by both musical mood and preference, in which respiration rate decreased by a sedative
piece and/or a preferred one. These results indicated that musical mood was a dominant
factor to decrease psychological and physiological arousal more than musical preference.

Key words : musical mood, preference, subjective response, physiological response
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FEYELIECEoTHELLHEBIRICICL > CTIHEBIZHIM L, ALRBELZMOIFTEIIETS
FREFEY BERE OFEEELV D), COFERFTIZ, BRBEICBVW TR ML ARHAOE
. AT, EAMEROEREZ CRLCERSA TS (3, 1994 ; H,1989)

I TOFEIINT HEEBSICOVTOREBENHZFEICIE, KELZZODORI»DH S, F—D
wnAs, AN LRTEN) T 72— a Y EFIERBITEEZ AMBOERICETAHETH S,
FEOFBIRIC FHIE LABIERICB W T, Scartelli (1984) 1354 F 7 4 — KNy & LR
BGM #fllAESbe b LTS 27— g USRI AHZ & 2#HE L7, F7-. Rohner and
Miller (1980) ¥, A% BGM IIBALE DIREAL » KR T AHHANDH 5 L #E L7,

FHIRE L ABBELIE L/FRICB T, Jellison (1975) X, BGM % it L& R, ZEK
RigE UTERMICE ZR I LI-RKBARIIER L/24s, £BORICOmE. RE. ki, EWE
MR EE 2D o722 & 28 L7z, OConnell (1984) 3, RERBIOKRFAEICTRLEIE/:
& ZAEHBRIEDOKRBALDEBIIRD b 7205, EBHFCOR, HRICEE b7zl %
i LT b, T/, Hanser, Martin, and Bradstreet (1982) . HRE I/ -HERE ISE
HICBALTIRA ML ADEBERZEER L7225, IR\, ME, EMEMUSICEZRIRON 2 o7z L
& 172 Henkin (1955,1957a,1957b) X, V X a2 0F s —HICHFELSHEL. VX 2HED
FRIEMEBEMNTCORBOMKE., A 071 —HOFTEIBVEELLIEERVWELTW S,
¥ 72, Ellis and Brighouse (1952) (3. HEEEMZ2FEIIEMH LT L ) IFERE 2 M3 € 5 25,
DHEICIIEB LRV ERE L TWwWA, Dainow (1977) &, #h I COABIBEICETIHMEY
TLH, FREIEBEEICEEYSZTVAY, RIeOFMIIWAT 2HE. BRTA2HE, £L
TR LZ2VEHENH S LBXTVAE, 512, Hodges (1980) &, LK EWIBICL 2%
F&H, FEOLAEBIIRITTEZE T, FEH2EETI AR HER LEFN 2T ETIMETL
oW, FIEMTHNESFN TOINTRIZOABREHEKEE S LW, RIE - S5
ZEREIELDIOHEBICEEL S A APERIOFMIFHTE 2 E VIR, £ L TERIZLE
BIHEBYEZWEW) 4 D017 — U HFHEINTHT, FORBIR—ETII2WnE LTWwh,
T2, RIMOEBRBEICOVTHIFAKIC—E L T2V EREL TV 5,

FEZOfNIZ, BOTFADY T v 7 ARIZRITTERBIZOVWTORNTH S, BEDORKFHET
DHEEFEIZ, G PEHINATHT, BEIFEFTEALFELH PR ETEEE
(BODYSONIC SYSTEM) TE/RT A HFEMNTbhTWwa (&, 1990) . F4 % #EL-HFEH
#5C. Stratton and Zalanowski (1984) 2. ERENIFTREOFADEE L FEBMNY S 72— 9
YEDEICIEOMMAH D, HELRTREIEILE) Iy 7 A0BEZEHD S LMW L7, Davis and
Thaut (1989) ix, #f4 2 ERIBL 328) DF S HEREISBINR L - FEEBERTHIE T, F&i
%%ﬁ&§$§biﬁ%077k—vay@@%iﬂmﬁmwﬁt&&?%%%ﬁﬁLK%WﬁO
B, FEEEIIBW TR REALZKEEICETL.EBNY S 27— a Uy ETEH LHESNT,
AR BWTIIMEEAE BITET L7225 0BG K EMIR.EMG IZERRA L E o7,

CNEHIZ, BHBERFAOERZRILTELELLOMEICBNTD, FBRETEEIILS
AREPEB LY S 27— a v DBILERMEINTVLDIIH L, AEIRECIIERICFEIE
LTWwah, 2070, BEIEHEAZROUELYHVWAHMRRD T )2 I3hTuind, FEIZX
DRERA NV ADBERE IIDDHIENTELOTHIL, FNODFETH HHEMEZRDOIE
CEEOEEIZDOONDLRTTHE, 20720, TR THEREE L FREBEORBILE
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THbo £z, TOREE LT, Dainow (1977) 2548 L TV B YD 2 EEHLIER . A8 72 %6
TSN REEORINZ EOYEDILEI NG,
HFENDEELTHVAREFICBOL TR, BN S EREOKER S S TwD Eidwnien,
T2, MBEOERERE LR TIE, FAOHKHIZ SR Thuiy, SRz 24018, 538
ZEINV T - a UHEREOBRIZL DR L DD, FADRREL ODDHETIE 2V Y
T —=2a VRIRBPEL T ADH, FEOIFAIZLEDDLROD, HEHENTHD L W) WED
HETHLIONEHLPICTELEND B,

ZZTAMR IR, BROBHCICRIITTEELHB L FAO - SOBEH, S BT+ 2 &
L L7 HEND D VIEBNTH L Ll S N F BT AFAIC L - THERE % 58
T5Z LT, B LFARDEKK%IT 5 720

7 7.y

PERE R OEERE  LEBEROBELZTHL TV BH18-21DORFA145 N (BH65% , 180
F)TH LT a< Y REMICE T 5 5 ADOIEME O3B X 0 | S8 7 T4 (Sedative music; SM)
S, EEEMZLE% (Excitative music; EM) SHI%Z 2R L7 (Table 1) o Thoid, EEENSE
B, BHhTW 7o) E LR COMEEBN 2, T2 XTI WV THLVEL O % EREKY
M LCHE LERL 220 OTH D, HERERR LK, FREOMRITOV-CI9HHE ORE
WSBRECRIE S H 2, ThODEB I, FEEMOBHEMHOBEFARE (B0, 1995) 5 5#iR
L7zo BEDMA (FE—H\) THEBRE*SET L2010, SEMEOSDETHE X7 WX
—H OB LD, ERLATEMNEZFNEFNIZOWT “FE7 7213 “Biv C &2 A%
BH L7, RIS, “EHN—-HEBEKY OFMICErRONLEES (SM, EM& 1 HTo»5%3)
TEIRL, 26T, RO D2V —HOFEN 2 EBRORME LGRIR L2 BWs
EEISME LT =7 MO BHE 6 F3LE, EMELTF v/ a7 25—l ORBME
AFFEARTETH 572, EHLHLOM S . & TOWEBRE ICHERGRER T 2 <, BRMEIX 5 588 TH -
oo SNLDOM%E “GFE7 7203 "BV LREE L7544 (BH244% , r30%) Extg s L7z,
FHE, 1822 TH o7z, ML, F—F KBV H - - HEBELRE, AR ELTBS
ol HHRIZKBEESITIE, SR CT4LL LR “iFX” L L. 2L T% “BRv & L7 &R
D NEUE Table 21277,

EERTHA L L2 (BFE - BEV; HERERE) X2 (SM- EM ; #EEN) O 2 EBRIRSFHFA
YTH o1,

PR D EBHEEE LT, HRIOTT 208 & T RBEREOBIE L 2 HIE Lz, TEOMEIIOV
T, BEERMOBRBEMOBEFARE (B0, 1995) kb, “0F b2V —HHEWV" ., “H—JFW
REPOERSNIZ10HE % 5 BRS SD HECRFE S 872, TRBENEOEBW 2 BB C Y NEST
72O, Do LT . ENL REPOHEESNEAFIAEEIC TER) v — NET
RPESEZ, TNODOREFIE, ZHWRERE GrW, 8, BE, 1990) X0, FRBEIEC
BTALDOXRBHUL-DDI, V57— 3 (GEE) LBE - A% (28 »EJTHHEM
L2bDThHAH,

AEERE LT, W% HR) . DUEHIME (SBP) | #LEMMAE (DBP) . MEE% (RR) %
Rz, AR, TRERE 25 W (PRE) , FEERS (MUSIC) | FEZRE 250 (POST)
s LTl L7z,



156 HAR BT Bk K

Table 1 Music stimuli using in the preliminaly study

composer title start-time
Sedative Music

Mahler Symphonie Nr.6 a-moll "Tragische” Andante moderato * 0'00"~
Rakhmaninov Symphonie Nr.2 a-moll Adagio 723"~
Respighi Symphonic Poem Fantane di Roma La Fontana di Villa Medici al trammonto 0'00"~
Dvorak Symphonie Nr.4 d-moll B.41, Op.13 Andante sostenuto € molto cantabile 0'00"~
Tchaikovsky Symphonie Nr.1 g-moll Op.13 Adagio 141"~

Excitative Music

Mahler Symphonie Nr.9 d-dur 11 225"~
Rakhmaninov Symphonie Nr.2 a-moll Allegro 37"~
Respighi Symphonic Poem Feste Romane La Befana 0'00"~
Dvorak Symphonie Nr.3 Es-dur Op.10 Finale, Allegro vivace 2'13"~
Tchaikovsky Symphonie Nr.4 f-moll Op.36 Allegro * 330"~

Note: * shows musical pieces using in the present study

Table 2 Numbers of subjects for each experimental group

arranged by musical mood and preference of music

Musical mood Excitative music
Preference  Like Dislike
Sedative Like 14 11
music Dislike 1 1

BE EEHRIE. T8 ha R (Victor 8, MX-1) 225, 7 ¥ 7 (Nakamichi #, IA-4S)
BALC.FA T NF—F 1445 — 75 v F (PIONEER &, D-05) TDATIZHFEL/2db DT 4
SHINAF—F4AF—TFoF (AL 6. 77 (HE) 2HL. Z2oDAE—%— (BOSE
% Modell2] & BODYSONIC ## , TX-1) TER L7, BETREE . FMi5EE L~V CHEEHR
THEHHI60dB (A) . ERER 2 FEEAFIT5dB(A) TH - 726

LB, WEAEHEEICL ) ERE, EAERANIEL=y b (HAEK=XRHE, 12534)
PHWCHEIEL, =% 1L a—% (TEACH# K DR-M2a) 2\, ¥ 7y 7EH 1kHz T7 4
TEMEL, BRERT 1 A7 IR L7,

IERiE, BILBRRY » 27 » 7k > CHE L, ARBERAME? 7 (FAL) 4L, 7—
& 12— 4% (TEACH , DR-F1) 2\, 4> 7Y ¥ ZEAM20H TF 4 ¥ MLL, 70y ¥4 74
A7 ek L7,

SBP. DBP 3. #ERE DL FHIGE2MEEICEEF L7+ v /- A 7 LEMB L, EKEBME
574471 22300 (Ohmedaft#) % T, BT L © SBP, DBP % #EfitllE L7z, WELZ
i1z, X—vFNarta—% (EPSON#, K PC-386GE) iZ#rk L, N— F7 4 A7 IZRE#k L7,

TR IR E . EBRPOBEBRENOIRIE TV FVarEa—% (AL) TiTo
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72o #ERE X, BODYSONIC SYSTEM (BODYSONIC #t%! K MC-350) (ZHE ), EERHDOE/RIIHETH
F1.5XA—= VDT 1+ A7 LA (SONY #  KX-21HD1) 227K L7,

Fhr & | HRERE X, EBREIZAZE % BODYSONIC SYSTEM 1257 L. BRTER L 72, FAKH (4
R TR L&D RT) % 15817, fiV TLEROEBIREORIE % 5 51T - 720 T
ZFNENOFTEELERLZ, ABBENE R, BIRLHRETH -7z TEOEBREF I Y~
Y —ING A% 5Tz, 1EOFREERET TEIFBRIBEYHIZE L/

VAl %

IR

LB, L L OERIY S LIS RREBEZER L, B84 101 5 72 ) OEYE (bpm)
IZ¥E L7z, SBP, DBP X, HBIZT L ICRES S N/z7— ¥ F Wz, B, Fosk L 7ok ph#R
b LI, MREHAER L, 1B EIC15MH70 OREE (cpm) (ZHE L7,

A%, SBP, DBP, %, € THOIEFEL b, £ FTT &I, PRE, MUSIC, POST DFI¥ME
RHELZ. S5, AAZEZBRIT 572812 MUSIC, POST DF31EA> & PRE DFEHE % O
A LRICER LT,

#& S

FEIER

H DR, BREFEZNEFNIIOWTCERTFEY 7)< v 7 AR X A RFHHT 24T - 7245 ER.
DFo&Hich o7,

BOBIZOWTIE 2HFA2HH L, “BRri—-8LWw | “Brk—H53W 2LED6IH
H%iE#MRoT (BAE4.80, H5%67.6%) L L., “FEi—ni” . “BLARTV—HL
AW o 3HE #FHEMRTT (BEME2.09, F53%29.5%) & L7z (Table 3) o

BAEFEIC OV TIEIEFEHE L, "ODATY LA "V T v 7 AL REDAHBEY T v
7 ZADRIG (EAE2.64, FF5%35.4%) . “TRE” . “BRE” 2D 3HE ZRIPEDORIT L
L (BEAfHEL.66, F5-322.2%) . “AiEgz” | “BRLZ 20 7HEB Z.OHERORXT (E
HE3.17, 55-342.4%) & L7- (Table 4) ,

FNFNORTFTEICFYEENL, 1HEH-DDO/RAIZLAZbDE2T—% L LTHW

Table 3 Result of factor analysis in impressions to music

items activity evaluation
Soft-Hard (FBohiz—MLVY) -913
Quiet-Annoyance Whiz—->535&W) -.884
Sober-Pronounced (3R 72 —IRF72) -.874

Fast-Slow GEY—8V>) 872
Uneasy-Easy (EHEEORN-EHLE ) 859
Passive-Active (a7 — BRI 12) -.795
Like-Dislike (& 72—k 7R) 886
Familiar-Unfamiliar BLARTV—R LAWY 802
Uninteresting-Interesting (DE 672\ \—@AY) -.695
Bright-Dark (BAB U —RELY)

eigen value 4.800 2.094
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Table 4 Result of factor analysis in emotional responses
items relaxed  refreshing  tension
Relieved (DAY L) .808
Relaxed (Vv ALE) 748
Aggressive (HBAY7R) -.581
Absorbedly (3> &9 L) .560
Vigor (EK/2) .750
Merry (BB%72) 668
Refreshing (& Hoh72) 534
Bad temper (RH$4%72) .808
Depressed  (ZiB72) 728
Angry (Trm & L) .704
Bored (DELRW) 651
Unsettled  (Bh#& L 7-) 450 .586
Tension (KL ™) 444 501
Fatigued (Eh) 434
eigen value 2.642 1.659 3.168

HAFSH CHEELZFNEFRORFII LT, 2 (F&A) X 2 (A8 OGS 21T - 720 B RTT
BT HFEE Table 5 2R L7z,

Table 5 Averages and standard deviations of subjective respomses

Sedativ . Excitativ .
Like Dislike Like Dislike
activity 1.87 1.91 4.19 4.38
(.43) (-49) (.47) (:36)
evaluation 3.58 297 3.53 3.05
(.56) (.64) (.90) (.86)
relaxation 5.51 5.24 372 3.27
(.97) (-82) (1.30) 9
refreshed feeling 3.59 3.76 4.07 4.11
(.76) (.56) (.78) (1.05)
feeling of tension ~ 2.49 3.07 3.19 3.46
(.81) (.64) (.98) (1.09)

(standard deviations)

WEIERTCICB W TIE, MEOCERIZESHENRE SN (F (1/90) =690.07, p < .001), EM 2%
SM & D IHEBHSEZICEVI bl ol SO ENL, BENBOZYUELTEHEIN, K
EMRTCIZBNWTIE, HFAOERIZEHEISR SO (F (1/90) =12.54, p<.001), “4FZx” LEFHE
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L7280 “BEV EFELHIVABICECHIOLAZZ &b h o7, SO EDNL, HARILE
A ERBEREDORUEIIFFE NI,

)5y 7 ZADRTIZEBWTIE, HBEOERIZEDEIR S (F (1/90) =78.38, P<.001), EM
D SMAPEBEIIBEVW) S 27— 3 V5| ERIT I LD o7, BPEEDRTIZBWTIL,
HAEOERICENEIRS L (F (1/90) =6.22, p<.05), SM L ) EMPVEREICHVWRRE L5 X
RITIENbhrolz, LHBRORTIZBWTIE, HBEOERICEMNESR S (F (1/90) =
8.59, p<.01), SM &) EM THEIIHWVWIUHBEREZFIZEIT I LD o7, 72, HHD
FERICEMESR SN (F (1/90) =5.29, p<.05), “GF&” LEFFEL/HELY “BW” EFFEL
HCTAEIISVONBERIGIEEI SR Ebhr o7,

FBIREOH R LD, TENBOZ UM L HEBREOHS TORAENFTEOHNE 2 LTI NI,
T2, BRIEFER., ETCORTEBVTHEOEENALN, SMABEM IHEWY S 7+—T 3
v ERPUE, RVLHEBERESIER I T I LD o7 AT, LHBROKICEEL., Wk
B & 2l X 0 ORI RS E B Z Ed%hh o 72,

HIRIEIE

L TOEIZB VT, MUSIC, POSTDPRE 25 DZELEX#E I L., 2 (IFA4) X 2 (H4E) X 2
(MUSIC + POST) ® 3 BERSEAT 24T > 720

LHERIZ OV T, Fig. 1 IR %R L7270 MUSIC-POST DERIZEFHEIR S N (F (1/90) =
57.97, p < .001), MUSIC ® PRE 5 DZALEAPOST D PRE 25 DEALE L h KEWZ LAhb
770 T2, BIBOFRRED A SN (F (1/90) =5.86, p<.05), SM &£ ) EM TEALEMIHEIIK
ENWZ Edbh o7,

SBP IZDW T, Fig. 2 IR ER L7z HAEOERICEHELIRS 1 (F (1/90) =10.67, p<.01),
SM X ) EM CTELEDAEBICKEVWI &b o7z, 72, MUSIC-POST DERIZEHRHIA S
L (F (1/90) =24.68, p < .001), MUSIC DZEALEAPOST DEALE L Y KEWT &b o7, &
512, BiAE & MUSIC-POST DERICKREMERAPRON2DOTTNKRELITo7c EMIZBWTEH
FTHENH SN (F (1/90) =29.65, p < .001), MUSIC DZ{LEASPOST DELE L Y KEWI L A%h
Moz,

DBP (22T, Fig. 3 IR %R L7, MABOERIZEREIH S 1 (F (1/90) =10.36, p < .01),
SM & ) EM THEIZERILESIKEVWZ &b o7, 72, MUSIC-POST DERIZERRDA S
L (F (1/90) =10.28, p < .01), MUSIC DEALEA POSTDE LE L D KEWZ Wb holz, &
512, AR & MUSIC-POST DERIIKEMERAPRON/2OTTMNEREEZIT o720 EMIZBWTEH
BFHEMNIH SN (F (1/90) =16.79, p < .001), MUSIC DZEALEATPOST DEfLE L D KEWZ L2t
VAR A

IR E I DWW T, Fig. 4 ICHRZR L, MEOERICERHENR S 1 (F (1/90) =5.32,
»<.05). SM L) EM CHEICELENKEZWVI Ebd o7, 7. MUSIC-POST DERIZE
A & M (F (1/90) =65.89, p < .001), MUSIC DEILEATPOST DEILE L Y KEWZ LoD
Mol EHIZ, REERBALNIDOTTNREXIT 70, FR. “0F&"7 LaHEi LB Tl
WCABLENALN(F (1/90) =6.83, p<.05), SM £ ) EM THEIIELEITKEWI &hbhr 5
720 $72, MUSICIZBWT, BBEOERICEELENA SN (F (1/90) =11.11, p<.01), SM X
H EM THEIIE{LENREVWIZ 2% o7,

HEHEEOER,S, 2TORENMEOEEY X, EMIISM X VABRILZHOLZ LD
bhotz, T, TERERBITEERTFIVABIEPETTL I b7,
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AEEZE L. AL T AT EOBE SIS RITTHEBII OV TKRET Lz, EBNBBREICDOW
T, VT v 7 AL RPRBIIHMBORZEY ZIF, HENLZHMPEBN) 97t - 3 Y 2EHD, B
B HARRREZEO L LD o7, —F, LMERIE, FALHMEORER S, #HNT
FEZHIIELHBERYERTAI b o, TDXHIT, HRBBIIHBICEE SR, K
B (BB 3, FALHERHTORELZITALIEVHELIIIE 72, TNETORFRIZBNTD,
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SHER 70 U ASREEA L DK (Rohner & Miller, 1980 ; Jellison, 1975 ; O’Connell, 1984) > £ #
)T 7t~ a O (Scartelli, 1984) %5|ZRIF I LAHE I N TV, S EIDOHZE
BINTTOMFELIR/TH LIS, BMBICMA THFANOHBERICEEL TVAZ L ERELT
W5,

AFREICBW TR, @ TORETCHEDOEMRI AL, REMZMIIEHN ML ) ER
T B EHbhrol, TNIIEBNBHNCICBIIAFERLZFTHLDOT, MEIEMHBIZD
FHIZHOEREKEIIZEL G2 A EPHLNIIR 572,

LUz D T, Dainow (1977) % Hodges (1980) ERICDARE S I/ L T\ 525, 4]
DIFZEIC BV TIIHADOEE*ZITHEBN L TR LV EBEMN L FETERILEFRICKE L, FE
RS 2RBIIVIT THEELRBRYEA LN, 72, EROMEZHE LAFEICBVTIE,
BEOBEBIIALN P> HE SN TS (Jellison, 1975 ; Hanser, Martin, & Bradstreet,
1982) o LA L. KBTI, BN ETEIIBVWTIEREREREBEOMEDEILEIZHE E KR AT A
SNz, MFER, EEMZEEICE->TERL, ZOMRIIFHRE T, FERTRETTAZ LN
EEE Nz, TRETOLABRMEZHE LR TEEDOEEN AN 72 RR E LT,
T YVHEBEIC T o Tz, BERBRATHEA TH o7z, HE o T HliEIhTwicnk
CEERE OB TS TH - 2T RN D B, AFFETIE, T v VIVRESHER. TEDR
THREIN L) 2 EE-EBRTADOREL E, BENBOERP T Tho727280, TRET

HE SR TORVWLAKE MEICEFEOEBENLALONIZLEZ LN D,

TR AR KT TREICOWT, REN TR IR NS S A2 EAIIH S Z & 4°
bh o T b (Iwanaga, lkeda, & Iwaki, 1996) o A EIDOFFFEIZ BT H RIS HEER 2 T 5 I134H
BT DIFRBEEZEMEIEE L VIERIBON, 6T, HEOEEZITTLRL, Hh

DEBLFITH T EHDbA o7, Iwanaga, et. al. (1996) D & FEARIZ, HFRIE, OHEKR M
JEE HRTHEERBEIIT L CL DHEURICCT 2IETH L Z LPLRFIN, FEMFHSIZL

THELINET AL TEELIEFETHLLEEZONS,

LHEOFERL Y, FAOERL ) MEDOERSEEIGE L AMBEEL L ITEE L., HEFN T
BEEMZEELINV Ty 7 2A%2ED, MUKELABRRCYEBRIEL ZEPHLNII R -T2,
¥ 72 40, FECOBREIFICBNTH, I 27— a Y OMITRPUR & W) RIEHFER S 7z,
COXRTCIZ, BEENLTRICENEREN 2 FEN L VRRLEO LI L0, HRN 2 FEIR
BIETBOL L IEZ DULEVDH S,

OB EEER E IR UL, OB TIFADEELZIT TV A I EFHELNII R 572, I &
ZHIZBOTOMERIMER T 5 2 EMRR SNz, F/-, HEMNLZETRIIERHNZETE L )RR
BHOHRT 5 E WS HAADTHRBUIRITT B, HFELEFETRILICEELZ LD Ar 72,
BlL, $HEBHCHO O E B EN O BRREMPEB R OB IEL I EPHL P27, Th
FTOMRTIZ, FBIFELABBIEL OFE LIERIRE SN TE /225, (LR PR E
W B BRTEOIREIZBVTRBRORE %2 LTWA I EARKEIN D,

72, A ERE LA ERE DB L 2 F RIS TGN RHATH), HBREDOARLIZ
FELERELBRLRD, #0120, BRLATERIIETLHAOERIFGP 722 EPEZLNS,
AP DOBEBRENKFELE VI BEVERB CHALI EEEZLESNBEVX I BRI T v 7 HFED
HODHEHFATHELFRLGARAOEENENS SVELLDONHRT HLEDDH 5, Davis and
Thaut (1989) DHERE M XL FELBRSE, TOTEELERTHILTHEIRISINLY T
s~ a VRIROERBRIIBVWTH, HEREDVBRIRLZEFEDOD v Y IVIRSIRKITED . FHRMEEIC
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BUTHHRATHo7 2D ERDL D, 4RIT, BREFORLIIMFELFRESEREL- LS
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