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Cognitive processes on Paviovian conditioning.
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Abstract : The Pavlovian conditioning model has been proposed as a model of etiology of
anxiety disorders. However, it has been pointed out that traditional Pavlovian conditioning
model could not explain some of clinical issues, then clinical researchers cast doubts on
validities as a model of anxiety disorders. In recent years, it was proposed a cognitive
Pavlovian conditioning model to reconcile the model with clinical findings. This model has
been assumed that an elicitation of conditioned response (CR ) is determined by two cognitive
evaluations, which are dealt with the expectancy process and the revaluation process for the
unconditioned stimulus ( UCS ). Results of experimental and clinical researches indicated
that this model could explain many clinical phenomena. This model, however, is not enough
to examine the effect of biological factors and evaluative conditioning on a fear learning as
a phobic model. Therefore, we have proposed a new cognitive Pavlovian conditioning model
in consideration of the effect of affective-evaluative processing to conditioned stimulus ( CS).
This model has been able to explain both the effect of an evaluative and a signal learning.

Keywords : Pavlovian conditioning model, anxiety disorders, expectancy bias, post-
conditioning procedure, UCS revaluation, a cognitive Pavlovian conditioning

i L & Iz

N7 a7 EIZM-31F (Pavlovian conditioning) 13, Watson and Rayner (1920) <°Jones (1924)
DOBMFME ST OERBLIOHEOERLEK, B - FEBEROBIHEZTT5ERNRNFH
ALD1IDERBRINTNS, L, 7 a7RIEESTEROATIE, ST - R
OBEBOBKRIZBEARIH Y (Mineka, 1985; Rachman, 1977), REBEDOFHRICEET 5 Rkt
i, BALDEZEICS ESWIERFEBHAVWOLIND X 912> TWDS (Bl 21X, Barlow, 1988;
FIEMRRE, Salkovskis, 1985,1989; ittt F1ErRER, Clark, 1986 ; #19 -2, Beck & Emery, 1985).
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Ty~ (1996) i XiuE, BETII AT v 7REHSTIRMTEREO—HEH L AR &SR
BHY, HEMNEE LTOBELMIEDORLTWEDOTHS., LirL, BEROAAIBEL TR, HCR
REFEICOWT, FAREORBITHREOREL LRI L VWO RBBZ LW LHIERENT
W% (Craske & Rowe, 1997; Wolpe, 1993). REEED 1 > ThIBMEICREL THTH, &E
KOG DOV TR LEZENT 7o —FBERHE &5 b OO0, FERME (Booth & Rachman,
1992; Hecker, 1990) c#t-22#iiE (Emmelkamp, Mersch, Vissia & van der Helm, 1985), /K%
BiiE (Emmelkamp, Brilman, Kuiper & Mersch, 1986) D472 &, M AFFERIZ D\ Tid i
BN BAPREOFIRBITEHRIEL VD b EEloTWB 525 b Db, L5, BELEZEN
77 u—FORENT, TEHREICEDLI DCEREOEBER VO LY, EROTEREDHE
PRAMOEPNICHERT I EODICERA I TWAORIREVES B2, Sy 7<=, 199).
BfE, N7 a7 BEEFESTIC L 3BMEE - MEERE, REOEPANIEN L EEETAEEN
%\Z‘Pﬂ’cv\é (Davey, 1987, 1989, 1992, 1997). #F& TiZ, PER DT v T RIS TS # TR X
N EERR L SRARA T u TRIGMESTHEROMEELHAL, 5T, Bakn 7 o 7RI&Mt
db‘)‘%-‘r“/vmlﬁﬁﬁéﬁl ODNZTHZEEERNETS.

1. EROEHE SR CERKRIIBN 5 DHEH

(1) EENAToIREHTHERR

T L (behavior therapy) DOBFZESEIL T B 88954317 3% (traditional classical
conditioning theory) ) ¢ # S 2Ei&1d, Guthrie¥HullE W o R HIHOZEHRRDET VI H
EBNTWS, #iZ, Mowrer (1947) @ 2 BERFH Tix, BMiEEIc oW T, (1) &MRE (CS) i
REFRIEIC BT L 72 B BUS (CR) 33 7 m 7 BIRME-SiHIc X 0 #E X h, (2) B L 728Kt (CR)
BEFTEIOBR & L THEIEL, EEMEESTHITH &SV TRHIRE (CR) 2MERT 5, &5
ENTRY, ZOERIT, FLEFEORETHEL2HHATIRC BETHEHIHHAVLNIEE
BH3i1EE, HAIDOBENETANTHS Bl xiX, Salkovskis, 1985, 1989;:74 58 FH#RAE D FREN1TEY
EFI),

(2) EREREVILIBH D DHEH
Mowrer (1947) ® 2 BRFICREBRIN D n#HOEE-STHER, 1, Skinneric X345k
FESTLLELIZ, TEREOERERL LT, AEEZOREROFEHCN ATEOBEICEL
DHBEZRMEL TS B2E, Svr<, 1996). L L, BMOWR - i - gL, 3%
HERL LTRSS THY, BHRLEABLRWKERH D LIERIN D X 5127 -7z (Mineka,
1985; Rachman, 1977). %7, BMOFRICE LT, Rachman (1977, 1990) %°Mineka (1985)
1) BRHESTBRETIBEL DD L, (2) %f*’jbfuﬂf%ﬁ?ﬂiigﬁsﬂﬁﬁ'@ﬁ)é Z &,
(3) BAREE DA RIREEMEDREIZD & 35T, HEORBKTREL TWBZ &, @) EaHE
AR L2VWEMZEENEOONEZ Ly, B - ARICEE L~ faﬁ@%%mk&)w‘ D)
FESTERORTZ S EER LTV S, BMOMERRERIZ OV T, 2ERH TR, BHOAE
BEEERED O ORBETEIOEIR & L THEEL T34, Rachman and Hodgson (1974) i, 5%
BAEAE D BEITITBHEOCARLBER L T, EREITENIMERS - AT IHENHHT L2EHL
TW3, B ORIBERESITERTOLRBRORRB RN I TE Y (Solomon & Wynne, 1953),
Rachman and Hodgson (1974) i%, ZHHDBERIZOWT, Mowrer (1947) @ 2 ERFH TiEaHR

._7 —.
f
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BB O ERERSTTWS.

B OB, RS R TRFEATERVRIENEHEh TV 3. Rachman
(1990) i, HEF/HRX DOISHTH D2 RERE (exposure) IZ2WT, (1) fLo.LIERRETH DKM
A EECRAFEE AV THOBRHELKEINIFELHHZ L,0Q2) ML EETHILESE
FICIERIBHREINTWEES, BHBSERT S Z &, Q) BEOTITIZ, REMRENTEINE B
WKHEBINDANNWDZ L2 EHL, RERELRMOBBICERICED THDZ L2EBDRES
b, LT LLBMHEAERIELTDRLEREFHFTIIRNEELZTWD, £z, Eysenck (1979)
X, JERITHRED D D EEHFRIB A FMHRIB & FRFRIC, RHICEYRESTR L L XTHERR
WCA-> TS, BiRIHERF - KT 2 AT6EMNH D L T BincubationBE R 2HEH/ L T3, Zh
HIHEFRXICL VERMICEERE (CR) BMETT5 &5 PavlovE EDFHA L Rz o T3,
Mz T, +2REREya L 2fToT, HEEETLTY, ERBMIELDXOCRDE
ERBBIELHONTVEDTHS (Rachman, 1979). T b DHEE, FKMHEHE (CS) ni
DREERICE Y, &MHHIE (conditioned inhibition) D7z, &HKE (CR) »BHEETH &
WO EHRE R GG ST ERTORALEHE LRV

2. BALEPWIIBHSND/NAT 0 TRESHTHER

ERRAISI D & OHHL, B - RRCBET SHAREL, T v 7REMSTERES D
FEERICRET DI LICRMAEDHD L RLTHRTHEL TS, 22062 %, BAORMBRE
RERLICEMOEENT 7 e —F IR - ARBEEFROMEDOERBB-TZOTHS. LrL,
ZFHLFEERC, TEREOERARER LFE LOMRICTEBEZETZ LICRoT, ZDZ LIZHE
LT, Davey (1992, 1997) (3ZUHAE DAL - #EFFE TV & LT, BALEZERE D b5 HBAORM
ST B L, R R RRRTERE OB A ZREL L5 L LTS, X1 i, Davey (1992,
1997) HHRE LI BERA T 0 TRHEHESTET AN ZHRLILLDOTH .

R R )

FHI(ERE UCs B A
- RIREBAFEIEIRR - UCS & DthEk
- IOV TORIEN - LNEEE - UCS 22V T D& - RIFSIKBRER
- CS ERMPEMEIZOLTOES - REEQTHLY DRR
- CS 8RIZ& YME L =18 - UCS o219 n—4 L

+UCS 2hitit T 5-HDOR RS
H1 EAROAATOIHEETTETIL (Davey, 1997THE)

ZDEFMTEIUE, BEREIL, FERIB (CS) BERINE, FEFB (CS) IZHEFEL T
LML TV D EEEHRIB (UCS) ORBEREL, ZORFOKELHFHMEL BERLLT,
&R (CR) 282 L TWB Z &z b, % v, Davey (1992, 1997) 1%, &fE&iE (CR) @
WA (2 B L, HIB R DB L EIESFIREIC 2 5 D T2 <, (1) &R (CS) & EL& MR (UCS)
DOREEMED RS (awareness) BRI N TWD Z L B3&H4RIE (CR) MEDRTREM LB Z L,
(2) &K% (CR) OB, E&RAERE (UCS) OFMICIKET D Z L, D220 RMAYFHME
HERIZARZ->TNELEEZXZTWHDTHS.
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(1) FHI@EBE

Davey (1992, 1997) OEFNVTiX, &MAFIB (CS) BESMRIB (UCS) BlskDfEH & LTH
BELTWS2E?R, FHRIEG (CR) 0EELRFEREL EZZ 5 TW5, Davey (1992, 1997) i,
T DEERIB (CS) LESEMHHIE (UCS) DBEfEtEDEH (awareness) DFARICEAL T, (1) K
AR, (2) S3EM - SUEBER, Q) REfEICRIT2BEARGES, @) &£MRIE (CS) A UE
BIRIG, DASOEEREEEEZ HIFTNS.

FHRHEBREEREOBEHEMEDRADHR

b M EHERE L LB ESITOREICRNTY, REESKG (EDR) #4655 (CR) @
BEE LBRE, RERIE (CS) LEEMHRIB (UCS) OREfEMDRMS, &£HRIE (CR) OF
ROBIHREMHITR>TNBZ EBHALIICENTWS (Bl 2iE, Dawson, 1973). E1iz, FM#)
B (CS) LERMEHIB (UCS) DBRHICER TE 2HBBREDLBMEEHSITEHRTEZ L

(Baer & Fuhrer, 1968), % 22, BfTZ & KRB OB FEI R L 2 5, FEfEMEL B
L7, HMERBESTBERE 5 Z & (Dawson & Biferno, 1973), &3z, shEREICLY,
ZRE (CS) L ESRMRIE (UCS) OREMHMEDORBMEFK TERLST5E, DM ML
35 Z & (Dawson, 1973;Dawson, Catania, Schell & Grings, 1979), 2 ¥, £< OB, &
RS (CR) OFAERL LT, LMfE (CS) L EEMARIE (UCS) @ MEEmiy2BEMEn%
& (cognitive relational learning) (IZE B L TWA D Th 5 (Hl 21T, Dawson, Catania, Schell &
Grings, 1979).

ZDX5iT, FERIE (CS) LESREGFIB (UCS) OREFEMEIE, BAEZEL TWARRATTO, &
HFIF (CS) 27 &L BEREFH(UCS) ErOBECREICI Vs L E 2SR TVWS (Alloy &
Tabachnik, 1984; Prokasy & Williams, 1979). 3 H 5 A, EEALRERIZ T T <, HIEED
BEfEEZ SENICELTHRERE (CR) IBETZ Z L2385 TEY (Dawson & Grings,
1968) MREHFBIC L > THRBFM (CS) LEBLRMEHIE (UCS) OREEMDSET B/ TH S &
fesh T3 (Hygge & Ohman, 1978; Mineka & Cook, 1993).

FRW /N1 7 X (expectancy bias)

RERIF (CS) LESRMGFIB (UCS) OREMMEDORMEERTIERE LT, MEMICETIE
B - MR ERIEMGE? Y T, Iz, BWBLERE B2, ~ - JEZEDRTA
R) BMIEREFE Bl2X, £ F /) 3%DRFAF) 22RLIEH%, FLAERET - HEM
DEVHELT - RIEETRRLLVWIRGEE2 TN TERRTRHAEIEZLEZ S, FENICIRFAED
BEFEAE THRBIBA B ERINTWT S, BiBR:EHB & B ORI DL DORELEME BV & T
SHELHE I TV 2 (Tomarken, Mineka & Cook, 1989; Tomarken, Sutton & Mineka, 1995).
Davey (1992,1997) %, Z DX 5ic, ZiBIERIM & HEAIRE & ORIB OREFENE % & < FHE L
RFTWE S LT DA % TR/ A 7 X (expectancy bias) L#iL, ZDNAAL T ADZ®H, &
BIHRRA L BNVES FTHERRINTWDAIESERH D L EX TS, EB, EREZAA—VSHE
TH ORI R OBEFEME DML, ERORIEZ TR T TOREEMETM L\ L TWBH Z L as
B 52272 ¥ (Honeybourne, Matchett & Davey, 1993; McNally & Heatherton, 1993), & &%»
CHBEABICER S L TW DRI OB OFHMEIC L v, FBARHIMEE L BV E S FTE 41T
SFIREHIX+2ICEZ b B. £z, Davey and Craige (1997) 1%, £&E## (CS) i2xt LERH]
2 "B fERR, RRRL S L&, BRMLESRMERIK (UCS) L oML RBMLRTWI L 2E
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AEL, AR (CS) a3 5 BEUS P EEEHHIE (UCS) L ORI %4 5 ATEEH:
EL#mLTWa., 2ok 5z, Davey (1992, 1997) 1%, &M#l# (CS) & ESMHIE (UCS) @
BEFEME DRI DO ARICEI L, BEMEEICBE T 2 EHA - AL ERRA72 T Tk, o,
8 ABITHN T 2 R OFEEMEIZBE T 2 5 &R (CS) 124 2 EBIR G S REfEE D R
HICHETDHLEEZ TS, £LT, BMBEERE (CS) icxtL, BEERE (UCS) & OREfkttD
RRBTERL S NI E R, BigE S OF R MEH L (Cook, Hodes & Lang, 1986; Hamm, Vaitl &
Lang, 1989), {HEEPIAE <725 (Dawson, Shell & Twedell-Banis, 1986) ¢ #E&E XT3,

(2) mEHRH (UCS) nEF@EBE

Davey (1992, 1997) %, &H#E (CS) EROEIZEIRT 5 EEMERE (UCS) DFl#M%,
BWREVEDLSICFHET D2 LY, FMERE (CR) OBERBREIND LEX TS, 20K
SICETNERETD L, WROEBD L ST, BHMNLBMOEARCRIME, £ESITEBROM
HEREEZDLEGRLS, BEEORE - MF7 - MIEEMIRT 5 Z LASFRRICR S, BARENIZ,
EEMRIB (UCS) DORIEMOFMEICEESY 5% 55k LT, Davey (1992, 1997) (X, SEiThF
FEOHRICS &3%, (1) BEREFB (UCS) OADENR, (2) ELXM4HIE (UCS) oW Toitse
B - SEOEBOMLE, Q) NEAWF LIV ORER, @) ELMEHE (UCS) DFmMEGY ~N—H 1,
(5) HELEMHHIB (UCS) OFifli % PHLT 2720 DOXL IR, D5 2%HIFTND.

EEMARIB (UCS) OFFHEIIC L W &R (CR) OBESHESIND Z L 2 £ LI-FERICII,
EF, EBEMHRIY (UCS) oRilEMAE kx5 & (UCS inflation), &fER)E (CR) DMEIH
KTDZ &%, RKEEKKE (EDR) &K% (CR) OEEL LTRF L D%\ (De Jong,
Merckelbach, Koertshuis & Muris, 1994, Experiment 1; #3J « %25 - 40, 1997; Hosoba,
Iwanaga & Seiwa, in press; White & Davey, 1989). —7F, #E&{## (UCS) OfilBM+ET
S®72 & & (UCS devaluation), &G (CR) 2K, FREFZOMEDETIRENSDZ &
b LA N TV S (Davey & McKenna, 1983; Hosoba, Iwanaga & Seiwa, in press). # 2. iE,
Hosoba, Iwanaga and Seiwa (in press) %, SfEMEOFHWESRMGHIE (UCS) AW THbEH
DT ERFRLIZRIC, RAICESEHIB (UCS) ORI ER I 72085 (UCS deflation), %
ZMHIB (UCS) 2 REETTEIFHREEZIToTWS. ZOFKR, 7 ELEHE (UCS) #KE
2R L TWHHRG Ti&MRIE (CR) MRS TW e Licxt L, BE&AHIE (UCS) ol
BT 2 BRI R T S e ER &M T, £EUE (CR) AL TV, Zh bR, &4
ST EER L%, BEEBREOHROH M % B/ET 5 558 (post-conditioning strategy) #1795
&, FERIS (CR) OBEFBREFIRETH D Z LETRB LTI Y, Davey (1992, 1997) OEFI/L
LEBLTWBHERLEWVWL S,

|RMAFRIB (UCS) oFFMBREORETE LT, ZoiEhic, BRERIE (UCR) #3574 —FK
Ny 7 EBROBREIC L VFERECHEREET D2 LT, BEERB (UCS) ORI DM %2 #iE
L, &R (CR) OMELZBIET 2 Z L B3F[8ETH 5 Z & (Cracknell & Davey, 1988; Davey &
Matchett, 1996; Russell & Davey, 1991) <, E&AHIE (UCS) DA% TEHMIIRBTIZ L T,
ZFERIE (CR) O38EBRHMERFX NS Z & (Arntz, Spit & Merckelbach, 1997; Davey & Matchett,
1994; Jones & Davey, 1990) 72 L2380 &2 ST 3. Davey, De Jong and Talis (1993) i,
ERICERKRBEICH, BEER - FENRESERE (UCS) ORIBBEOEIIZE Y, BHMiEICH -
T EGIZHEL TR Y, DaveyDETNVRERETNVORR LT, BHRERFEREFTNVE LTEET
EDLDTHDLETFRRLTNDS., &6, BERAAETNVELTEZ DI, Davey (1992, 1997)
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IR S AN SR B, (UCS) DRI 2E TS ¥ 5FE L LTHEELTW3. Davey, Burgess
and Rashes (1995) i, BEHFIZ b6, BMEREC/ = v 7 BEEIRBMixt SR b OEBEITEID
BABEL, BERAHE (UCS) (R hLy¥—) ~OREEERMLRZ LN EE2HALMITL,
T DHRZ S &Y 22 3L T OB ASBMRE RS DERICHE SO IR E X TV 5.

3. BARUNTOIRELSHETILIORBLEE

AR T v TRIGMSITERIL, BWEOTK - MR T S oBRM ST B TITAER
TERVEMBEZEENICHETE, SRMEGSTEBR IV VERMBEORAICE LTV
EWz B, L L, Davey (1992, 1997) DEFNVICERIBRIN 22 TWLIBR T, BWEDRBIE
MR B B BIREIC, Davey (1992, 1997) OEFA TRBEHATERWES L ANWEFENRBE XS5
Role. ZOETIE, Bid&kME-3izii) 5Davey (1992, 1997) OEFNAORE L 5% OBREICD
WTIRRBZ LizT 5.

(1) RAB/YATOIREHTHETLORE

Seligman (1970, 1971) i, BHEDOHBOREMRICOVWT, BEHKBHZFEE LSTVWED
R SN TR 5 D LE T 5 EMREE (preparedness theory) %2129 L7z, #id, #FEX
T BB E R B 2 R (CS) L LTHWVWDE, © BHiiz2E Lo+ E, @ #Eahiz
BFIEELIRCWVWZ &, @ AR - MEICRWT, FANEROEERVIRNI L, @ BE
DBBERLEVTDEZRLT VI L, DA4ODRHLHIF TS, b FE2HEREL LT, ZhHDR
MEERMICRETLILE 25, PR EHVBMRISDHEBERBBENI LERWEZL TS (Fix
¥, McNally, 1987). %7z, Mineka and Cook (1993) iX, ~EL#E LI Z L BRWVWHKREF L 28
Bkl L, RENRBMFTFRICEWT, BMBEERE (CS) icxtL, BMiisgHS3F ot
WZ L EERMICHALPIC LI, ER, BEOBETEY /) L2PORELEL/ v I T V-2 R
RBHEELZTOI®D L, RETRLIOR, BELVWRMABRET IHE8H5 EHMEINT
Y (Anagnostras, Craske & Fanselow, 1999), BmAMETIMIC X ¥ BMFEE BRI NRLTL
RB5AREHIIH S

Ohman (1997) 1%, Seligman (1970, 1971) DRED S Lic, BT iBRICREM I
BRIFTEES Y BRI LT3, Ohman and Soares (1993) i, RuiBAEAIM 2 %18 (CS) &
L,30 msec2/R L7, v X ¥ v ZHIB % B7T 5 HITH~ 2% 7 FHi & (Backward masking
procedure) ) 1T CTRWEMGE ST 21To7. FMEEIE (CR) DEEIZIX, HEERE (SCR)
ERWTWS, EROEE, BDIEMEEREZ &G4 (CS) L LTHWGEELERY, Bk
ST OBRICREI Uiz, ZORRIL, /NEMWY (~E - 7F) RN S TR 2 &H4R8 (CS)
L LIZBE THLRERIN TR Y (Esteves & Ohman, 1993; Ohman & Soares, 1994; Soares & Ohman,
1993), Ohman (1997) i3, 24 BRI % SR (CS) & L TRV V2, Bk &i8# (pre-attentional
process) IZBWTHRBMRHE ST OERBFTETH S LFERIITTNWS.

Baeyens, Eelen and Crombez (1995) X, Ohman (1997) O#&icdh 3 X 5 7o 48 (CS)
& ERHRI (UCS) OB ORI DR R L RTR & L2VWVETEE L LT, §Hli%&H-3i) (evaluative
conditioning) # ¥ T\ 5. BaeyensHi%, "#F&—#k\> (like-dislike) ; &5 ZEAYRAE FHE
ZRERIG (CR) OEL LEE, BEOT v 7REKKEST21T5 &, @ &M (CS) &
LR (UCS) DR 2 5880 L7 < TH &I (CR) 23#a#2 U (Baeyens, Eelen, Crombez &

I

T kel 7 72 e 2 8 mEEDEwWEIYE <
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Van den Bergh, 1992; Baeyens, Eelen, Van den Bergh & Crombez, 1989), @ {EZ@ARIZA-
TbH, &ERE (CR) 2% L7V (Baeyens, Crombez, Van den Bergh & Eelen, 1988) = &
PERMIZHALHIZLTWS., ZTh b0 AN» 5, Baeyensd (1995) 1%, /X7 v 7RILHE-SiFizik
Davey (1992, 1997) OEFNVITREIND L OREFFE L, EBEREHIE (UCS) OTF#LaiRL
LZ2WEHERGDSIT D2ODHEZ VAT L5355 LBELTWD.

K 1iz;r L7k 912, Davey (1992, 1997) i3, E&MARIB (UCS) xt+2FH# - ¥l L V5
REMLEIZ L Y, £HERE (CR) OBMESBESHNS LEELTWS, LHL, Ohman (1997)
Baeyens & (1995) OMELXRBET S &, EEHHIB (UCS) iZxtd 2 FH - 384 &\ 5 FBail
BIZz, AR (CS) ixtd 2 BRERFE b REIE (CR) OERROHEEICEELTWD LE
2 XBE/BRV. Lirb, £EHIB (CS) icxtd 5 RIERFHMEIX, Davey (1992, 1997) #ik~%
X oz, BIZEEEHRIB (UCS) & OMMHEMOFHMRIZEE ST 5 DADBEERE Tide <, EBEHHI
B (UCS) OFH - Ml LARVEE - HEBRTH D ATEMIRE V.

2) HLLWBHRBYANTOTRELESHETFTILORE
X2 1%, Blfidf:-SiHhaIcB 1T dDavey (1992, 1997) OEFADEE 2 EZBIZAI, FHEEL
mEFATHD,

Cs &%

UCS #F{fi@72

M2 BEBRBELEZAREOTOIREESTETIL
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ZDETFNZ, FERE (CR) OFRRICEL, 8112, &EFHE (CS) 1261 5 BRAFHFEM AT
b, B2 ICERGRE (UCS) ikxtd 2 FH - BB TbhTWa, ZoLx, &ME4HE (CS)
x4 5 BARROREIIE, ERERIB (UCS) OFHME@ER 2 HA I &M oBIEFMRI G (CR)
LLTARL, 20%, BEMERIE (UCS) DFHMERE TOMEORR, ELRMAHIE (UCS) ioxt
¥ D RO BEM RS (CR) 3R L TW 5. B AHIE (UCS) O3 i T, E4&M4HI8 (UCS)
DFHFB TN, TOM/BEL LT, BLEREK (UCS) OXREEBREIND. BE I ELEH
B (UCS) nxS+BHET 2 Licky, £EHO®RKRIE (CR) BSHETSZ LT3,

ZOETNVE, (1) FHHE (CS) ORIEHNFHE & E&M4HIE (UCS) DFffiz oML T3 2
&, (2) 2B LA FEERITH ST D BREFMEA IS & RIS &V 5 2 oD% MRE (CR) 258
BIDZLEEHEELTWAI L, O2EIZBWT, Davey (1992, 1997) DEF L LHEELTNS.
ZDEFMTH & SiFiE, Davey (1992, 1997) OF F A CTikBiBi A8 LV RISITE2E L5258
DISTHELIRIRT 5 2 L BFIRRICR S, BT, M3 - Ak - £fn (1997) 1, /$7 v 7RG
FIZE W BIRE (CR) 2R LICHE, HEEITS &, HEEHERIE (SCR) 244K (CR)
DB L LIH/EITERLPICHEE L Z Lzt L, FBOBRERBRIS2IEEL L8 E, &K
Ji (CR) B3 HELR P EERWZLTWA., £/, Hosoba, Iwanaga and Seiwa (in press)
i, BEEERE (SCR) 24&MKE (CR) D& L LIZBA1E, EEMEHB (UCS) 0&BtD
BIEIZE D, £ERIE (CR) OBEICERNZD b, LMRIE (CS) ioxtd 5 :BHRIER
I X ERERIEL (UCS) OBBMEOBRIESENMEA Lok Z L 2HALMILTWS, Z
b DFERIL, Davey (1992, 1997) DEF /L TIXARRBEH LV vAS, K2R LIZEFA T, S
B (CS) LEEMAIE (UCS) DOFFMMATR TE < HE S W B i 6 & IR (R 5 E K
I :SCR) DEWEEZ DT LBTED,

2L, EF AT, &ERIE (CS) LELMHHIB (UCS) o FhoiEERIF, Bl
MBERICH D DT, FFHEANICHETIT L TV A EREHIE (CS) DRAEHIFHR O RS, ELRuH
M (UCS) OFHICHEBET I LRESNTWS., ZORELBRET 5720, 13 - £k - 4£F1 (2000)
i, AR BB BRI FE RS ST RIS LicA A=V 21TV, £0%, Bifiskft
ST EITO LT, FEHE (CS) ioxtd 2 BRENFHMEREDEMSBEFEEICRIETRIRL B
Uiz, B313, BRI\ TOEREE L HHIBEODMBIERIE (CS+) & B4R
(CS—) it T 2R nERIE (SCR) OELERLTWD, EREICIT, BMBEERE (CS+)
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