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Selection of memory strategy and brain activity during metamemory process
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Abstract
Metamemory refers to knowledge and monitoring of our own memory. This evaluation can be measured by a judgment of learn-
ing (JOL), which is a subjective judgment regarding our confidence in whether a learned item will be remembered in the future. We
examined the effects on people’s judgments of learning of a different kind of relatedness, which occurs in a list organized into sets
of categorically related words and unrelated words. Then, we investigated how metamemory is involved in memory strategy. Fur-
thermore, we examined the hypothesis of neural mechanism that the frontal cortex is critically involved in monitoring and control
processes, which are central components of metamemory. Participants were thirteen healthy Japanese adults, and were instructed to
memorize a list of words consisted of four exemplars from each of four categories (categorical list condition) or a list of unrelated
words (unrelated list condition). The JOLs were made immediately after each learning. During the words learning and JOLs, we also
measured oxygenated hemoglobin changes [oxyHDb] using the near-infrared spectroscopy (NIRS). The results showed that JOL would
be more accurate in the categorical list condition compared with the unrelated list condition, and categorization in memory strategy
would be more used in the categorical list condition rather than the unrelated list condition. The results of NIRS showed that [oxyHb]
changes in dorsolatere prefrontal area were more increased in the categorical list condition rather than the unrelated list condition,
while [oxyHb] changes in medial prefrontal area were more increased in the unrelated list condition rather than the categorical list
condition. These findings demonstralte metamemory is involved in an efficient memory strategy and distinct neural mechanisms sup-
porting metamemory processes. It suggests that dorsolateral prefrontal area plays an important role in cognitive control, while medial

prefrontal area does it in cognitive monitoring.
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PIVOIVEHEEFICB W YR Z LD 2 -
BREEL, SOICEHZCTZOICS ESERIGEEIT-
TWa, 2RI, ESmICEL TRICHL TR RS,
AEREED, AA—TVTDHE VST HIA OB NG
ENbHEEZ LD, LB (memory strategy) & 1.
FUER A L&, BHEZ SO0 I EIERGE -
FROZETHD, o, BHLEZZEIKEZ > £ E
W72, A A R (metamemory) 73 BB 7a ] A 4H o
TW5h & TR X5, Nelson & Narens (1990) 1%, A %
WHE=2 Y 7L AR br—b 2 2
FEE O A 2 RFNANEE A2 . AR OFTIEWEOFEBRE (I
WO, PREF. BRE) ITHISSITTWD, X Z MK
3 b VT RRER LB RO TR SR T I ORI - B Y R0
FREMOR SR ENEEND, —Ti, A ZRME=
A2V T TIIEANORREEEAEELZY, RELZY T

D7 DOFE 2 DU TR, BREREN R IND LES
NTN5DH, ZNHDRAZRHE - A ZFLEO N mRIZ B
HLT, ZNETOWN DD FEHEREROIFFLNRH 5,
ALZRMPE=F Y gL LT, R EGVEH
Wr (ease of learning judgments : UL~ EOL) |, [BES3 |17
(judgments of learning : LA JOL) |, TREFUECHIET (feeling
of knowing : LA F FOK) | 23®F 5% (Nelson & Narens,
1990), EOL ¥, HHEZFEHT L2 LIS+ 285 K%
TR DHWERETH Y, FHOAERMIC, £727E S
NTWRWEHBIZH L TIThILD, £72. JOL &, BEIC
FHINTFEHENEOT A M TEAL BWEFFIATY
D00 %E THITHHWEERETH Y . ZhiTFEPo7E
®IZfTPN D, £ LT, FOKIE, BEIZFE I TIEWD
DEHAERICHATERWHAILSDNT, ZOHERAH
DRLEACH D0, HOFRT AP TROVHST Z LR T
EOEHETLMETH D, IO ON, G - PREF
AR & WO RO 3 BED O b, OB, T
RO BINII S ORMIE B ETF 5L L TH b ORIE Y A
T LDIRINIIY AT & D BEFE TR, & D DT
ERZYEHN (EOL) & BEZE ¥ (JOL) 78 HE =
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EROL SN TWD (GEK, 1999), LA Lo 2 2 i8miE
=2V TOHh, REPFFETIE, F£7JOLIZOWTHEDY
LBz LT 5, JOL KK, HITMEE B I % 5 Rl iE e
WEEOHETH, HHVITKRTRIC, P8 SNZHEE B %
WEOFAET AN (FRIEFHRT AR IZBWTELL HF
A (ERIEHR) TEDNE I NE T LA 25 i
Thd, A (2001) X, FH & JOL FFE M O IELE (5
RE[E] O AE JOL St & BRI O AE JOL Stk 2 DD 4%
ERE L, FEREOET=2Y 7 (JOL) OEMSN
F8 & JOL FRER OEBIEDRREIZ L > TED K H 1T
LDNCDNTHRF L TS, ZOREE, JOL FFEMHES &
PEEROFABFEIZ OV TIEEBIESAE TERRBD LI
2o =N, JOL O IEE SICB W LB IE OFLE R E <
DI EICK TRV EMICRDEmN S D EHE LT
W%, F72. Shimizu (1996) (. #ERE I3 L TRIEY
AN—L (BRI YL CRZ D) Y N~

(A A=V LRERSEZD) OWTRNEITRI L HICH
AL, ENENORBHMESEEO S & T Ehic A
WCOWTHAESNZEHAREZ THT 5 X ki, 20
fER, BV A=V ALEEO BB ~—P L LD
AR E L, HAEOTHN EMCTH oz Wi L
TWb, £L T, 5Bl L JOL |22V T Matvey, Dunlo-
sky, & Schwartz (2006) %, BIH L7= W7 IV —(ZHT
XLV RNEMmMBE Y R R &, GBI OEWIC
XA IOL OIS ZHF L TW5E, TORE, 73 —
WM TE DU R MEETO JOL 3 O IEFESE 2 Eh o 7
ZEEHRELTWD, Z0X O, JOLITKBEEND A
AT =2 Y 7 E, ZOHERN TbRD L& DK
BRI ERRARAIC K > CIEMES N R D,

JOL IZBH 7 201X, HE D I BTV, R
DEERIBFE T, ATSESERERE 2BV T JOL ibE %
TV, FAEV AT A E A FFET AT A L OB OHEEIC
DN THE I TWD  (Vilkki, Servo, & Surma-aho, 1998;
Vilkki, Surma-aho, & Servo, 1999), %7 Vilkki et al. (1998)
DOWFFETIL, HFEU A MBI 25 JOL #E ATV, RO
A5 (Vilkki et al., 1999) TIX 224 72 i34 C JOL #E
EAT o, ZOFER, b5 OWFE T A ATEEEETR 5 H
FIZBWT, EFEERERECRTE LD b THloE
M DRAEDME -T2, 2FEY | SEEOTHRRETH -
THMRERMZTHRRE CH - THL THIARNETH - 72,
IO OFERIL. JOL & EMEICHIWd 2 2 &A%, AisHAT
¥ (PFC) OIEENCEBETHH I LEmMBL TV D,

— 7. fEEFEICRIT D JOL OB 2058 1T.
L 72vy, Kao, Davis, & Gabrieli (2005) 1%, FERERIRIS I
WS %5 (IMRI) % V)T JOL RREEZAT o 0 A3 B % )
E LT, OB, ORWHED L HE LZEA L s T
W KWL E O PRIN—K LSS, @Rl
DOPTEEIENHEZSEE, @FRITIEEVHED &
HIWF L2 A L Tk a4 o 7o, T ORER, OTHIN—
H L7254 TIEAMUATIARTEF  (lateral prefrontal cortex) 73
HAVE L. @O TN D 6 FEBICEWHE 72356 TIEN
AMRIZHZE  (medial temporal lobe) 23EIE L, @FHITILE

NRIBRBE AR SE

W HIEE D &I L 354 CIRE PRIRTEERTEF (ventromedial
prefrontal cortex) DRRIEMN A 57z,

Fiz, A ZREOBEE & LT FOK OHFJER 1 50
FRND &5 & T IS, Kikyo, Ohki, & Miyashita
(2002) 1%, fMRI % H\ T FOK #REZEAT H oD i & %
E L7z, FEBRIZ, FOK OHFFET L b T 548k —
I — 38 RIR) NI XA LML TND, ZONRT
HA DL OOEBN ORI N TN D, T, HHRE
X 7 ik E R AET 2 2 kbbb, £ L
T, WX, TOBXEZZ D0, TELHREI D)
LRWEEZ D, WIT, BN TE o REIL, /5
OB IR S, B TE R 72E 2D FOK O
FEZFHIT 2 Z LRk BN D, SHIZ, WL OO
BREOFNOEZ LB bDERALTHL S, 2
U E AT “METEE” B2 L, “WMoTHDOITHN
HERW EW O ER AR Uz, ZofEE, MMl T
GA[R] (inferior frontal gyrus) >— 80D S IG AMEAL R HIIF 12
VERRTE U722 > 7223, FOK BRIZIXIRIT A2~ L1z, Zhb
DENLA A Z FLBIBFRICEE R E 2R T THD &
WBRTWD, LEDOZ Eob A ZFREIX. THIZNERMIC
1Tl i=A1Cix, SMAIRTEARTEF (lateral prefrontal cor-
tex) WEHERMHEEZLTNDHLEEILND,

—RH e RRIE) TEEhAAT O BRICIE, A ZEEE
7 CE=A YT L “av =" NEMECER L,
Flo, A M=V ETITEOIZIFET=X T TR
REFZEZBHND (Nelson & Narens, 1990), ©F 0, FH
ZAIRBIITAT O T iTid, SREZRITRIZ P EREOE =
SV TSV TR Y b=k
BUETHDH, ZOEOIZIFFEREICXNTLE=4
VBN EREIAT bR TR B, R RIS IERE R
FmH VTR TERTNR, EoXoRar bae—n
ZATo T2 & LTH ZAUTMAE O M EITIERE o2 720
HThDd, ZOZEnh, AZTHNE=2 Y 7P K
NTED X I IfThil, 0 XS ICREEREICEEL &
ETHEVS RICOWTHRFT D2 ZLIFEETHDL LHB
AbiLD, o, T OB, FRESTBEL S Z &35
BENEOATO ZENTEDLLLDE=FY TR LDY
EfEICe 2 L THREND, ZHICKY ., fEH R oME
WG CCHESI 2B 21T, B OREREZ LV
BBNZE=2 Y 7352 ENTENIL AIEERTE O
BELIEHICR D Z ENTRIND, FRICERIN S ILE
(near-infrared spectroscopy; NIRS) %I [i] 73 fi# GE (2 B 41 T
WD EW D REED BRI A L ZET 5 2 & A TE,
A S LB OMNERE O E L L2 6N 2 DT
b,

ABFFETIE, ARG EIE (NIRS) 2 v T, JOL &t
EZATHOIMIE T O~F 7 1 v U REALEEE L.
FOEANBAZRMAE=2Y 7 (AZFE) 12X
HDOTHDLPRFT H, EHIZ, A XFTEDFETME (A
A ERIMBAER) A EH T SR OV TR 5,
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2. Ak
2.1 #ERE
BAOREERAN (B84, &iks54) NAERICS
MUz, W8RE O FHHERIL 233 (SD;29) ETHY,
REAFEThHoTo, Flo. HEEBRF O 1 41X NIRS G
HRENC X AT —F 7 7 7 bRELBDOLNTZT-DT —
ANBEIN LT, Zd, TXTOHEREICH LT, E
BN OEER X OEEICB W THIFED B9 E WA L.
BECHEA S ETEREITo 72, 2B, AMEILE
IR PR ZE B OEREZ T TIT /by,

2.2 Rl

221 538U R b+

H - EE (2007) BPFHELZ S5 T 2V —ICBIT S
HEEND A0 7 ) — &L, &0 7 2V —DFEH
BN EAL 200 E COMGEEZ T TV —U X MIEH L,
AL 20 (LD HGEAZ MRS E U A MIfEH Lz, £z, &4
TAY = UZHEGEX, 273 —NIZBI 5 H
RENR LN ANETOA4HETDHD, W7 T =T A b
W, 487 TV =X 4HENLRDH 16 HGET, 35U X
MEKR L7, ZDBE, H—0h7 3 Y —n3#E#ig LRV &
INZEA LTe, MEBEY X ME, TAL20i0 7 2V —
OFNSHTFAY =T L2 I HEEFTOME L, 1Y X E
16 HEEIC/2 D KO Ek Uiz, MEIE# Y X h {35 U A b
ER Lz, Z OB, FIMEEIZ 1Y A RNTTE 5720
BRI HHEOICH LRSI Lo BRsI L, i
DI H MHLEZHEY A ML AV AN (BT72Y—,
ERTE) DT A A3 VR MTOFEA LT,

2.2.2 RRfE AR E AR

FLIE TSI B 2 B RRRIE, WEAK (1990) 23MERK L 72
bozMMA L, ZOEMMKICIE, DIFo 10 HE ORLE
FIEIZOWTRENTW=, O—X1E (single repetition ;
HFEZ 1 DT OHMICHE SRV IRT) QL HEXE (mul-
tiple repetition ; HgE&Z W< DN T OFE & O TEH MDY
T), @A A—4k (imagery for each word ; £ HFED A
A=V EBVENRD), @V R FNEAR (intra-list asso-
ciation; U A NN THEER LAFEOMTIT 5), ®U A Mk
18 (extra-list association ; 25 U A SN OHGEEZRIDO Y A |
DHFELFEODIT2), OF—HBIZ K 5 LE(L (making
sentences for a few word ; K HFEIZOWTXEEED), @
HEHIEE 2 X 5 3CFE{L (making sentences for all words ; Y
A N OHEEE ML - TWREEED) . ©WEE{t (making
story for all words; U A k D HLGEZ ¥l > TWIEEZED) |
@A 7 =Y —A1k (categorization ; [Fl— 47 2 U —IZ @7
LHFEEF L HD), WHRALPIC X 28t (similarity cluster-
ing ; A—OXFLHFHELBTUHFELZE LD D)

2.3 FiE

2.3.1 RREE
TRTORPEEIL, a2 Ea—F— T4 AT LA
FICRREMICE RSNz, £, T XTOSIE A—Y

F a2 —%— (0S: Windows XP) 2 & - THilE®
T O ITb N,

2.32NIRS &&

AP NIRS (OMM-3000, & E8UERT) 12 X - CFHIll
EATolz, EARAMSEE LT3 HEE (780 nm, 805 nm, 830
nm) ZMAWVWT, BRI~ rEY (oxyHb), BilEHE{L
~EZ 1 (deoxyHb) B L UE~EZ 7 E Y (totalHb)
ZRE Lz, 7r—7HMOMEIL3.0cm THolz, ¥
TV THA L2500 S VR E LT,

2.4 FiE

AEBROFHE 2EOMIVIR 1 IR LIz EH i, T3
$— JOL FEE—HA EWIHEF Iz, O,
[F] BF 12 NIRS (2 & V| oxyHb, deoxyHb 5 & O totalHb
TRIEDE S ATz,

B i
 C— [ C—
ey =q e e |‘1]TL’—:
il AL L JoL il F 2k
30s 64 s 60 s 64 s 30s

< NIRS Tl

1: EBRTH A
1 RITOERDOTN, ZOTRE{EFMETIRITITR-> 7,

FBRIIPE RS Z LB REE TIT b, HBRE L=
VEa—H—DT 4 AT VAICEMNT D LI IR
JEo o, NS, PEBRFIXERO KO TN 28
HEZT7-, T/hbb, HORiOay Ea—2—- 54
AT A FICHERERIN, ENOEZF8T D L 9%
RENT, Tk &, JIEA IR 2 RE T £l
B Lol Rb 526N hoT, £ LT, HlKE
HOREEEICFEEE LI HEE IS 2 b DRI OFEE H1T 9
Lok, £, TOFEDOH &IZFLen LT-H
FEABEVWHLTHL L )M (HhFARE) BboZ &
NEF LN, 6T, ERIIEHB T ITHDLZ &N
HorENnT, 7ok, EBRLOTEE L L TTE LT
EENE RN L EFERTHEI A X AILAFAZELIET
X ofRrani,

NIRS |12 X BaFHIF, £9 30 BMLEICLTH B o7,
ZO%, BEPRICESE T+ N1 PHERIh, £
DRI — AN G 2 AN B S vz, 1 HEFico
TINOELETREREIN, EEMThRE (K2), T
TOHGE (16 HiE) NE/REIN%, 60 EZHIC LT
b bolt, ZO%, HEORIIZERS T+ 231 B
BRI, LIFERBM LR BEVHEL N E 5o
FEEHANRE RSN, 0L &, BHEMETERIN
THEEONERF & TR DIEF CER SN2, 7ods & Ak
W21 HEEIZ X 3R OEIE CRREN, HERE X,
WO EoREEFINICE OBEEICKR L CHROFAET A N T TR
WHHEZ ] 225 TRWHEZR W) ETondimno s B
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X2 : soeafeE (1) & JOL#E (F)

I RLEEARE TR, R T+ I BRIRoR ok, RLehd 0 BGE
MIMMERSND, GLET 2 BT 1EITICOE 16 HiE
B %, JOLBETIE, LHAE TR RSNICHEEN R D
HFF CREREND, ZOBE, BOHET A P TRRENT
WAHHEED TEWHE 21 2y TRV 22|35
BEFEE TR Z UM LIC K » TiT b b, HEERRR S
NTWD 3RO OHWr 217729,

MESEA O¥IWr 2R 2 LIS L » Ttz (K2), 37
TOHGE (16 Hih) OREEN KD 2%, 30 HEHIC
LTHbHo7lz, I ZCNIRS IZ K 2 MM BN RE o 7l & #&
T Lz, ZD#%., YREIZ A4 YA XD IR EEAT S 4,
FUEAMF IR A AR IS DWW C O ERRIC L D A AR
DTz, FARMIZFRICR T 27z, BT, 7@
BB 2 B B A S 4L, & HHEOIHA 2O
T FEo Lgholz) b [DRIZLTWiz] £T
D5 BEFEORETHTNNIZAIZTEAL TV oz,
ko EBROFNE 1 IfTE L, T AU —U A S
& MERE U A N EEE ATV, B 6 RITITbI T,
Elo, BN HT TV — U R R ERIE Y R b A
EATOERFITHBRER Ch Y v F =T A& ntz, %
BRI 2L, 13YTHZ0 K5 ~70ThoTz,

2.5 T—A N
2.5.1 ITENEAEIC & B 2 HT

TP, FHEY A MIOWTOHAMENORITI L
ICHGE AL Z Rz, GRS EAEIC S 2 DL
Y A N OMGEZRFTT 572012, 2 (MY A F &
) X3 GATH) 02 BRSO &2iTo72, Fiz, &
HEEY 2 MMZ2W T JOL OFREEM &2 RAITZ Lok iz,
JOL OFFEMEIZ DN T TRV 205 TRWHE S |
EFTOSEMICENETNO0RDD 4 8FETORHEE X,

NHIBREE 052

2 OFEEM & Uiz, FEEICRRIETEAEEMmICS 25
LRI A S OMES E ARG STz, 2 Gl Y
ARG X3 GITH) 02 BRABSIIEITo72, &
BT, WM ETRNHARZ AL E T JOL O UG &
UL KRS IR R L2 (R Y 2 S Sefk) <3 (3R
17) O 2 ERGBO &7 272,

WIZJOL D EffE S ZET D464 & LT 2 FE DR
DHAWLNT, Thbb, Yy K~y - 7T AH VDR
Jr1# B £% 4% (Goodman and Kruskal’ s gamma: G & I 5%)
EIEHIEERETH D, GIIAXREICB T E=FY 7T
WFEED R CT—ANICE STV A IEETH 5 (Nelson,
1984), 7Y U OFRRMBEMEEFEK — 1226+ 1F
TOfEZE &Y HAEAREVIZEESL (REZ) L5
EMOBRAMN T & &R,

TAUCHRF LT, BRI ERIEETEME D o EE IR
T 5, ETERENTRT SyEn, THAEMRE L3
ESNFHA GEEMA 1 £720132) & THAERWTRE] &
FEEESNZEE GEEMENS 4 £72135) eoank, %
7o, FREM 3 (Thhb2avn)) Z#8IR L2 5ECRERHINIC
FEETE RN E. ENLOHEBIIRS ST, £
LCHAEMREEOREICL s CTHaNENELOHE
H¥o 56, IEfICHBCEX-HEKOEIS & LTEH
WrR 3 GtRE S iulz, G & IEHIWT R D4 4 T JOL D IEME S
ERRFTT 5720 Y A NG (7 2 — vs HERTED)
TtHREEIT 7=,

BHRMICBNWTED &) LB E W TWizng
RETd 2 7o O IR T M B A v 7o, GeIE g2 e
T AEMEA~DOFRERIZHONWT, TE572L LihoTz] 2
b [2RIZLTWE) FToOSEBFEEICZENEN0 R
NHARETOREEEZ, HxeOFEMBE Lz, D
FEEMEIZDWT, 2 G D A R &fE) X 10 (RRIEJ7mE)
D 2 BRI GHT ZAT 272,

2.5.2NIRS [Z &k B4

FP BT LITLE L CREN R ST R
B L7z, NIRS I X - TRidk S 425 Mk o 25L&,
ET X AR EIT D oxyHb JE (LT [oxyHb] &%)
& deoxyHb )% (BLF [deoxyHb] £4 %), BLXUZEh
HOEEFTH S totalHb JE (LT [totalHb] &9 5) @
3 ffi¥HCd %, Hoshi, Kobayashi, & Tamura (2001) (%, Z
NHO3FEEOENED S B LoxyHb] DAL RATMIL
it (regional cerebral blood flow: rCBF) D Z8{k & fir & A\
FRZRLTWDHZ & ERELTWD, £ I TARIFRET
%, LoxyHb] DEfLEIZEH L, &F v R EB T HK
FrE (AT A B ERLA L) LRREREOZLEE t UEIC
FoTH L7z, TR FRET D [oxyHb] RAEE (p
<0l IZEMLIEZEE, 20T ¥ U RNVCB T L2HR
REAERN AT LW LT, £, AEBRE L ICHE
AL Ul T ¥ o VB R SER L. St TR
OHH ENEE R LT ¥ R EZ DT ¥ v
INEGHRGRE Uiz, BT v b & HEHIE,
NIRS [FEBZ RICHEE 2 LE T D707 v — T OfE & 4%

H8E1 G



Atsushi Miyazaki et al.: Selection of memory strategy and brain activity during metamemory process 59

T ¥ U RATKHIS T D MEENL IR & LA T R D
MNHTHDH, TOEDR—F v o ZNV T EICEOElE
EUHBTHZLIITERY, LEN-T, BiF ¥ 3
NEED DL TR RAE O R EITREIC CE L
B0, MR b E RENTONT BB W TIZA A
ThdHEBEZLND,

7272 L, NIRSICE o Tl S bEd~ETrE DL
feBix, T CEHIBAARE R & AL L ETH Y |
R O H RRHE BIEF ORE S OMKR L ORI L)
WL > OBBENRAR L 720, BRI o5 < HlEE
DRESZWHEETH L0, RIEOEHEEZ KDL Z &
ITTERV (@M, 2004b) . Z OHEERE T K D@ AR
fil D 7-0lz, B (X—R2F 4 ) IZHIT 5 oxyHb
AL BED N 0, EERAEN 1 &2 D X ) ITHRIBA#R
(z-score) L7z, DFE V., zfEN0 LV b KTk
BEMER 2o~ L, 0 L9 b/ & Al st i 2 x4
LEZoND,

KRIFFENZ 1T DR EHENTIZ . & DIEYE(L L7 (z-score)
Wz, SEBREOEINIEDT v 1D
g Z ROz, & LT &5MHD JOL EZTH O [oxyHb]
DEALERARDT2DIT, HERE T REEITR -T2,

3. HER
3.1 1TENEHE
31.1 EHBAZREORE
SROBAERBICOWTHREFI SN, #HHRFE L3
RIT 2R OBAERENREF S, SR IZEOEYE
DR (B73Y—U A MEM: 143 = 2.0 SD,
MR U R R SRfE11.0 £ 2.5SD), FAEKICHOWT.2 (B
TAY—U A Mg, MEHIY A M) X3 (1 ~3#
17) O 2 BRGEINT BTNz, FOREE, *ﬁ:F'EJT
HEREDRNIBD N (F(1,72)=41.81,p<.01),
7o, BATHOERITFET i&mothQ7m—ou
n.s.) . FMGE X BRITHO R EAERICH B2 21T
N7ehnoi= (F(@2,72)=127,ns.),

3.1.2 JOL MEFE(E

JOL FFEMOFERIZOWT, TROWHEZR W) D TR
WHIE S| ETOSERICENREN O RND 4 8FETO
R EGZ, HeOFEBE L TEWHERW] =0
mmemﬁ&wﬁéﬁjzlﬁﬁﬁmaamjzzﬁ
W 27245 ) =348, THWHES) =45), #
B Z LI JOL FREMA R &, A& I3 3T
BIROTVEENREH SN (BT TV —U 2 533
+0.7SD, ERJHE Y 2 M 2.6 + 0.8 SD), JOL FHEfH
IZDWTC, MERIC2 (B 73U —U A MG, MESE Y 2
M) X 3 (1~ 3 3T) @ 2 BRGSO AT,
ZORER, FMAMMCHERFDRPIRO bz (F(,

66) =12.64,p<.01), F7iz, FATHIO TR, FPLSEM X
RITBOZEEMITAERERENBD b7z (R
174« F (2, 66) = 0.09, n.s.; F X 3974 : F (2, 66) = 0.17,

ns.),

3.1.3 JOL RItB R

FIE RN LR L ETERISRM & L, &5
T 3BT RO RS O B E A R L (K 3)
IRBIZOWT2 (Y A MEF) X3 GRATE) 02
TR Z AT 70 572, TORER, FUEMTHEERE
RN H BN (F(1,6)=598,p<.05), £7=, RITHD
TR, FEXRITROZBEERIIAEE Tl a7k (F
(2,66)=2.74, ns.; F (2,66)=0.61, ns.),
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VE BRSNS X AL E CORR A SGR E L. 33T
PUEETFE LT b D% 7R,

314 JO0L DIEFES

WeBRH Z L2 JOL R EME & FAERGE 2 © & ICIE R H R
¥ (G) BEHE I, BRI LICEOFEEREH
SNz, ZORERER 4R L, 2 DORESMAMTG
DFHEIZONT O tREN T, T oS, %
FIEH D G DFHEOMICHEENRD b (1(22) =
2.13,p<.05), =L, EHEROKE™TONEZ, Zh
IZJOL REEICR T L, 2 (Bniies, Bniies72s

0.8 F

0.6 |

0.4

02}

T Y — R
X4 F5&EZEDGOFY
E: 7y F~=re 77 AR VONEKFEBEEE (Goodman and
Kruskal’s gamma: G), 7 YV > OFERMBAGRE & FEE, —
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