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On the skillful movement of clay kneading:

comparison between experts and beginners
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Abstract: Experts' skill of clay kneading is experimentally studied. We focus on the
timing of pressure applied to clay with respect to rocking movement of the body. Using
a pair of foot pressure sensors and a weight sensor on the table, subjects' movements
are measured. Differences between experts and beginners are discussed.
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Analysis of burner works in grass processing among technicians
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Abstract:

In the present research, we investigated skills on burner works in grass processing.

Three technicians with different skill levels were participated in three types of skill measurement.

Firstly, they performed a practice of a rotating movement of a glass bar, which is regarded as the

essential skill in the glass processing, and their movements and rotations of the bar were analysed.

Then, the technicians actually manufactured products with each of two manufacturing processes;

stretching and widening processes. In these processes, we monitored temperature changes and

measured accuracy of their products as well as their movements. Results obtained from these

analyses indicate that the skill level in the rotating movement affected the production speed and

the accuracy of their products.
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Abstract: In this paper, we investigate how to discover knack in performing skillful tasks. Our approach
is to formalize knack discovery problems in terms of abductive inference. We define two problems related
to knack discovery: one is rule-abduction which tries to find missing rules to explain observed causality
to accomplish hard performance tasks such as “increase sound volume” in playing the cello. The other is
new knack discovery which suggests the learner where to focus attention during performance. We utilize
an observed knack such as keeping right arm close during bowing which empirically proved to achieve
the given task. We provide abductive inference programs to conduct both rule induction and new knack
discovery. Especially, we point out the importance of existentially quantified logical formula to express
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hypotheses including logical variables representing missing nodes to be introduced.

1 [FLC®HIC

BRAX NV EEGT HICEE LT, EHIRADI N
RI-T&EN L, Foanin. Zhicky, 4%
TIZRNVAF L LU A~DOFREER 72 ¥ 7 D3 Al HE
2725, EHIRHROIEEOFERHONTIEL, 0B
ROAATHIFEAERITW R, 2D X972
TENRIELTHELDN, Lo bIRRE
nazZEbLIFLIETHD. Kmslix, ZoOKME
SNDRNBNHY HHELS T EE-> TN D.

XU OIZ, RKBFFREDE ST & 7o = FEERERIZD
WTHRRE S, EFO— NI, FeRnTFouRFEE
ZERB N OW . ZhE THEBEO W 2 f6d CESE)
EZIT 1, EWIHHMARLOTH D, ZOHMRR
EERATDHZLICE ST, THEERELT D, &
WO BRIDERNAREE 7o~ 7. ZTORIE T, 2
DOMEZ R TE D ) EVWHIERRONL R T-
2%, ZOFRRIZ XY HEEM T TEICRREE D
WINZTRART 2 & ERHSKkT-. 2y, FIREDOFRR
BEZ DR LT oT.

Forlx, ZOMEICE#ETLZIEIERT T —
FEBRFLTE 2] o245 L, AR

TFEETIVOKE!, AF/LOEH - Ak, ZF L
TR DN« T— X~ A =T, AR, A
FCEED S AF L DAIE - BB R ETHD.
NSO EB L THLMNI R o7 50T, TRER
TR AR OE LR T2 E, R SRR
DINEIS 5D TIERL<, LLAENEZDMD
HEATREEERFE L ORMRMED 72 NFEET D,
EWOIHERETHD. £, ZNHIFNAL—LDETE
BT ZL0NARETHD. FouD@ESEEOH T
S, TFEZFRIKICTL, SOERLA S £ W
<J, EVo =L THDH. AXNLDIDL DN
—VERBLUY, BEHGRICE S AX VORI - 2K

X OMZE TR S LTV S[3].

F72, HIREDERIZE ST, ZOERHRDOTZDHOD
SEAMMI L TRHETONRREEERHETH
D0, F TR ZREET D00 A Z RO FE
ThHoHA]. AZRIANL, BVIRLOBEIZEITSA
COERDMEN I3 U CEEM ARGl 2 v felF, <
DEAZE LT, HIRROREIKEORT 5 Hikim T
b5, FOHE, a—FIZL-oTHALNTHT=7
AL, FEBICLE TS T TOER LB T,
T AN EEETDLEoNT 25X TIND N,
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FRFICZNE COmMAERE - BERVELT, HL
S FHHBETHIEXEMLELT D[] OB, #Hil-
HEE R EIEROMFAREZ ED X 5 ICBEMNT 50
WA, RKORMBEE 725, Z OB T O A,
RNLY BERETH L.

Rk, [F 52 RE LT B 72DITHBRO I % i
D TESENELIT I | LW BIEOHITIE, (W2
WH] ZEN THEERELSTDH] EDITRAIKRZ (]
BB LN BIRAOFITHS. L2AT, Z
DERBRB LI REZNICHET HEBL—VBEIZH
AT D=1, ZOEBL—IVOZSPEIC DN
TOMEDONW AN LETH L.

AKX, [FRADOIHE oRR(bs [F48H
il AR ATo TS, MR, HOWNET X
Jaix, bt & Peirce[6lIC Lo T, AMDF
7RIS 2T LT A7 DE A TE L
THEA SRR ATH Y, ZZ TORA
I EFH T EEZOND. BxBPEALTND
DIE, e/ EEREEOFEIA S &2 51 U= S0 e
VAT ATHY, FNIX o THEAERE I N-HE
KEMOREEE LTHELZ kS, ok
REFMALT, FdiEaeRIT 5/ — NeRTimil
BB WIEAGRZ B LTV 5.

2 MIREERTE

AGRLTIIN—IV - TT X7 v a B L OHNRGE
DEAZONWTEIE DD, TOHFE LT, Fxon
DR SEME A2 BN RER EX21T O .

F = u OEBIC X DESBMEI, & OME8 O,
Mg OR LB IO, A¥ vy h— L T—
Mo lOIFIERBWEHT~ORMIEIR E, RESLHE
THY, POFMERAXFLEZLELTS. 22 TH
BUICT 2, (2 KREL<TD) 2EThHD. &
ERELTHEDITE, FEa~vOr<IZY Tl
MR B2, a0l TRAREHSE5
2O LD L O R A —2FEA LTI
HRWA, ZOEADMEFICLLRH D EHEENLA
ST ERBRUINTLES7ZDTH5DT, MLOE
ERVLETHL. LVEZOZRVF—%2FEATS
72D, BREOEREICA TRV E D, sRiCx L
T—EDHEMAFT 2T b2n. £, 5
DENE ZMIBICT 57201203, FEICRDRIBA
SRk HclL, BEORLEFRICLIE T RLF
—DFEADOHE 72 LI ATDRITIE R 6780, 20
PRI L CTEFRO— ADFERL LT=on, T2k
5] EWOHETHD., Thbb, ZZTHELALE
BfRIE, M2, 10Xk 2REEBRTHS.
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EEKETE | BERDHD
LI & L7 PR M

M2. 1

LIAT, ZZTHEICRSTSHDM), ¥
D &S RREBARP AL T D2 DDy, L0 ETH
5. ZOMBITHT 250N EBARA RIS,
FRTEE LTEE LRV, xRN ELRICLVER
FHE, LT Thd. T2 RELTHEDIC
I%(inc_sound), H%& 2~ i< THREIZY TRiFUL
725 720 (bow_close_to_the bridge). & Z TORLDHR
AR T 572010, 1. B2 RESETENE
72 AL 7R & 720 (stable_bow_movement).  Z 3uid,
IR L TC—ED N EMAK T 572D Th 5. 7=
2. BORLFFIZZR VX —DEADOHREIA 20 XL
20, BORLEZMBIZLARTRIERS 20
(smooth_bow_direction_change). &= ®D7-®I2i%, &
AR LT T 6 7e v (flexible_wrist). = 2
FCOBLICHBL L 72 ibEE &Rk FEM O R SR % X
RTHE, K2, 20851275,

inc_sound

bow close
to the
bridge

smooth bow
direction
change

TERELTHEDOSETFHOE X

M2. 2

ZORDFEICH D oD ) — Rz Shid,
FERELTHILERTED, LWnWHZ Liths.
ZDD, FaNBRL-EE, Thbb ik
OBH] ZEBRINGERVSLTZEDLONEELZTN
EEW. E2AR, BIEFECRELTEY, FED
i EBEL TV D DT, EZORERESGEER TS 01X
WHRHD., ZOFEL NLOMEHD LD
D — RNBBEIIRDZ EEERLTWD., EEE,
fEFFRC S Tl S ORI, i X O LR
FAET 5. ZBICERT RN oz, £
DO EHED L HLONRHIUT I V. EiE, Fxldko
FREEMSTND  TBEEIO L@ ik, £o
B D —SL EFATOMEES 28I & Lo THE
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B35, $hbb, oL EFEIOMHREEE VD]
[7]. ZO%E3T, FEORKRE ST EBHOESN
BfRLTWAD Z E2RIB LT D, FEREITIE, HIZ
EROBRREE WD &0 D FERTET TIEA 4T
HY, TZTOA L E—F L ZAOEMBLEIT D
(increase_ upper_arm_impedance). Z @ [ > & —4
YA L, FEOFRRREETZEBTL L L
HiT, K2, 20H 95 1504H//  —RFThbH

stable_bow_ movementz $ EH L TLEH. = HIT,
HEERITFER BRI 5T, oA v E—F R
DAL, W% i b 5 (keep_one’s_arm_close) Z & (2
KoTHebInNbZennNn50T, 2O/ —F
DBENZE > THERDR 2. 3D X I ITEHET S.

inc_sound

bow_close
to_the_
bridge

smooth_bow
direction__
change

.0
keep_one’s
arm_close

L

2. 3 increase_upper_arm_impedance / — R DEA|Z X
- THERE LIRS A BEHIEE B3/ — R3gz e L
THY S TWD Z & &R

AL Tl ZoHftmXosEks s BfT 2, 22

IZED Y OREREZIT D .

1. increase_upper_arm_impedance / — N3EE&IT,
Z7UM stable_bow_movement 33 LY flexible_
wrist DEBLZFEEIZL TWVWDHZ & HHI> T
L%
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2. increase_upper_arm_impedance / — K H &)
RINDOLE .

MIEERRE 1 THRADLELTH01E, K2. 312
BT, keep_one’s_arm close / — K75 increase_
upper_arm_impedance / — R~ORKREV > 7 #iE 5D
ZEILEST, MR TRENTZY V7 ERVERLS 2
LTHAH. FOEDITIE, ZOH LW L—LAEA
FTRIDIT, V=T T H T2 a VIS D.

—J7, MIERE 2128\ TIL, increase_upper_
arm_impedance / — RHH ZEHA LT iUl 672
V. ZhUE, FrkFEOEARMBETH D,

LITIZ, BEZ X0 BRECRR T 572012, »<
DINDONFEEREFRT D.

T—NVIREEIE, 52 b NEE R E A KT IREFET
H5. BNEBRRIL, RODLREL—LOFEEE 72
LIRFETH L. RERIEIRRIL, 52 bR
FRRE DR ALSL D, FRBRANZR L S 725 IRA T
b5, Biuv—aix, Bl S KRBTGS
2O K72 A D FFRA NI O DD E 795
T2 DICARARIGN—)VC, =)L « TTHE I g
DE—Fy Nl b,

INOOHFEORMRIE, K2, 40k )icksh
5. 2. 30FITE X, 2—/LikFEIL inc_sound
ThH Y, FENFFIR AT increase_upper_arm_ impedance
Thbd. Fiz, RERIEIRSIX keep_one’s_arm_close
Thb.

2.4 T VabEh, BRANAEIRA, BEBRAE IR O BILE.
— RBRIHERR S A D EZ BT 5. SR BIH S s
RERBAER GREBRHAN) 2R FERIEIEAL—LE2ERT.

3 HEHBLDIL—ILDOERER

3.1 FAEHH/H AT L SOLAR
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FAAHERIIL T L IE LW 2 E< b Tlidk
WS, RIELZ RS B AR & AR R D R &
Abh5. LTI, BEHROEREGZA5.

EE 3.1

B &gk a RTEHEAL L, ¢ 2BHFSA
KITVTINVOEALT S, 12, T ez
KTVTFTINVOELRETD. TOERETHHIT T
VI LV OB Z K EFTRE (abducible) Y 7 F L &
Y, 260U F I ARG OREEL S AR ETRE
(abducible) MNgE & M5,

B, 6, BLXOTNHEZ bzt &, BEHRIILT
D2O%IET HIERREY 7 F LV OHES H 23R
%1[8].

1. BUHI=¢g,
2. B UHIXEFFETHS.
ZoEE, H%x B TIZETD) G OFHLMES.

H ORHUIES A GTe 2 EINFHET, T DORATFE
[BEIINTWDEIRETD. it H DK S F
20T AUIR SR (ground) FiBH & RS,

EFES. 1 ITBWT, &M I EM#E B ICH &
MO ZLICKVBIESE ¢ AHHTES LY ICR
HTZEERRLTWD, 2B, W7 a7 7 ATk
< WEERBE OB A AV D720, —EMEHIKE—
f%ic B O TR E LTERSN, &2 ofF
JEPED SR — BRI 279 2 LIS T 5.

R & EERICE T 2 L ok b HE RIS,
SOL 8] &V, SOLEMAEH L TNWHT AT
LIZSOLAR [91238 5. BATTIE, imBlloESES &,
S IZEENDH TR TOMIRZ FHELE O A 72w EE

# Nes F #8192,

F7, SOLEHZ AW TREHRZ BT 5729
(2, EF3. 1 ORI LRETH D ROBERAZ A
W5, Zhux, #HfEE (inverse entailment) & LT
H O REROFBHR ~OEHIZ H 72> TN 5.

B A —G |= —H

WE G & HIFEBIZY T I NVOmBER & A d
B2, =G E—H IZEBICHTHD. Fio, EFR
3.1 M2 1 B |=/= —H ¢EfETHD. LoT,
FABHER ORBEIZB T, ¢ OFHALZEET L0
2%, B A—G OFHETHH->T B OFETIT/W
o ekEsm —H 2FHELZOSEZ TG .
ZoLE, HOBERITITXTUERREY 77 /L Th
5T b, —H Z2HETHEDYTILE T @
HOLEZROFIDOEEER->TND. £z, HELGD
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FEHIHEI E LTROONDT2D, FIZEENDIEK
T T RTEBBPEINTWER, BEXR-7-XT
IXZNDOEENHFIEREIND Z LI D.
SOLEH CIE, 5z b i=HitEE O T
HY, RESNTEEHE BT DI T ILDOHNER
HEREET S, ZD=HIT, Prolog MEIZE A
S T NEFPAT EBPEE B WT, —6 Z%EiHO I
—nEL, BRENZYTI—NLDITILNT D
BEEOFIOEETHD L XL, MAEITHORDYIC
Skip EMHINDEMEEIT > TZ DY T TV ERAF
LIROV T FNEREIITS. ZO L9 L THEN
BT LIZE &, SkipSNiz ) T I NVEEDTTE
LENIABEES S ORBENIFE L /2 5. SOLAR T
T oHEEZ 7T e FRICL > TEEICER L TR
0, MEEK7RFREFRE 2 RTREZRBR VD HIR L T\ 5.
SOLAR |3ATE O —RERFEHIBEER IV T, flamde i
WL TRETHD. 20w, WEE TRk LN
HARFH DI EDFHEIZE N T B EMENEE SN T
W5,

32 ARMFRICE S HEBHROBRIL

KRB 2 SR PRIRRIC L - CEBT A L, 3HPt

OFFOHERIE N ZFIRAT 2 Z L3k D. F£i2, [
Wric, JEAEHERR O ATREIC 2 5. RABHERR <IX, HEm
B % SERR S H DTl - & FmEI A Rk D Z &
NREE D, 20kd, #EiwKIZs T 5 KEEH
(ZEfR) DFRAEMELT 5.

KSR 2 I HEmXIE, NRER S 7 72K L
TWbEEX NS, REBEFRE, WEBKRS T 7
BT LAMT =71 5. ZORERERS Z
ZIZBWT, BlEAREMEIEREREEE RS F—
WEENS THIZ, HDHWITRBRIEIR SO EHIC
KERR ST 725 Z ik, HEESHZ TS
DT ENHKRD. RRBRT 7 7 BARERRIGE,
2 — LIRGED D RRBR A IR AU T D Y 2R R 03 77
ELRV. ZDE, TORE ETHR ) — N
BMLT, REEEESEL2ONZZTOHEME 2
5.

K B8 A KT 5 - oIl GER BRI L D R E
EXEHNS., Wk, /—Fg»b/—Rp IZkL
CEBE e RRBRMAFIET 5 & X 12 connected(p,q)
NETHDHEEHRTD. FENEEROEHICLY
J—FRamb /) —FpllBETEDH L& EIZ
caused(p,q) WETH D EEHRTDH. ZOL X, KO
2ADNLT D

caused(X,Y) < connected(X,Y).
caused(X,Y) < connected(X,Z) A\ caused(Z,Y).

H L/ —FRanb/—FpllEHEN7R KRR
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LW ERbh->TWRIE, HARHIKE LT
< connected(p,q).

EENTRBTIELY (ZoRIT, wENSELZH
V7= Ze Bl —connected(p,q) DEI R I TH 5) .
CITHEEEZET LD, connected H BV iE
caused NEFERBREEKR L TV D DI TlERY, &
WHEETHD. 7, 22 TR - REERA &,
FERBRIFER —fEROBERERL TWDDOTIEZRL,
7= & Zi3 connected(p,q)i%, qiEp B5IZEZ D
TODRRDOOESTHDL I EEEHRLTND.

33 J/IL—IL-FTITHEHLaY
WEFIZIE, T aREE g, REBRIIEIRA s, B

IRl r ORI, LLTF O K ZE SRR R LY
RN EST 2B e 5422 (M3, 1) :

connected(g, ).
< connected(qg, S).

g & s OMITIEZ OHIFINT L 0 B 2R IL /2
2, B E L CIIROREEEN H OG5 EE 2D

caused(g, s).

3. 1 EERERBENR & EEER RIS OB S
N-BEROILE. RANT, RREROT M ZRT.

ZOBREFHAT IO, TTE Y a2 FET
T5. OB, HoN DGO E L TIiX

connected IRFE7Z T BB TR LVWO T, DO &%
F3 72012, connected DA% abducible 755 & LT
BETH. 2L C, diEmBicBi27 747 v =
VEEITTLHE, BIZIZUTONRBESD.

connected(r, s)

ZhuE, ERBERERTAL—ALDT, L—L - T
THEyvarlipoTWDS., ZON—LEMITINZ
%L B S REEBIFR T 2 2D connected O B
MHENN, M3, 2089 REAFANEES.

M3. 2 J—Fr&zfr LBl
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34 1/ —FDEA

O, LTFD &9 7 2 OB S L2 RRBER &,
BhET S HKNFET 25625425 (M3, 3)

caused(g, s).
caused(h, s).

< connected(g, s).
< connected(h, s).

3. 3 HEEREERICAWER S - Btk

I OBNEFHHT S =D, connected %
abducible iIRZE L U7- & X ORRFERPICBITET 74
gvarERnsl, B2 TOMRESD.

3X. (connected(g, X) /A connected(h, X)
/\ connected(X, s) ).

X TR0 XL IICEEHFED ) — REE—~LLTH X
WS, b LB/ —RThdEBEZDLE, gt
SEOBEANIG LTS (3. 4).

oG

@/

M3. 4 H5/—FX%ENLEHH

BofE L LTix, B0 /) — &0 LG

3IX3Y. (connected(g, X) /\ connected(h, Y)
/\ connected(X, s) /\ connected(Y, s)).

BIEET D, ZUE, X YR/, —RThiE
A (3. 5) RELLMPMREFED /) — KEH—b
TH5E (M3, 4) REEFELTND. b,
2OoM ) — K X, Y Z0 L=t AN B o 2 £
AEEEL H Y, BT,

IX3Y. (connected(g, X) /A connected(X, Y)
/\ connected(h, Y) /\ connected(Y, s)).

X 3. 6 TRINDWEITHE TS,
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250/ — KX, Y &/ L)

"“__AGDH\\

X3. 6 22°0/—KX Y% L7=5%B(2)

ZD XD, WEEHRFEICRT S BREREE A
HZ LXK, Xy NT—T Ofkx efEiE R RELT
LZENTED.

PLED X 9 72 iRE i BT 27 747 v a ik
SOL i [6] THEIMETHY, ZhaEFEHL T
LU AT I E LTILSOLAR [7] WFE(ET 5.

BAERELTHZOOMBEREICBNTL, BT
DX BRHNEREREFFEBZZ L ENTES

connected(inc_sound, bow_close_to_the_bridge).

connected(bow_close_to_the bridge,
stable_bow_movement).

connected(bow_close_to_the bridge,
smooth_bow_direction_change).

connected(smooth_bow_direction_change,
flexible_wrist).

< connected(inc_sound, keep_arm_close).
BUSNT-REBERE LTUTEEZD:

caused(inc_sound, keep_arm_close).

Z OB, THEADLEENRREL D] v
SREBENBRI SN2 L AEE TS, FixiT
EBIZLA T D 2 DOYRAER 72 B S 7= K RBER”
%z%kfé IblE, ERICEERELSTH

(B2 Y 7 T — L ISR A A AR AT K - T 72
ézhé_ LEBEWRLTWA.

caused(stable_bow_movement, keep_arm_close).
caused(smooth_bow_direction_change,keep_arm_close).

TITET v aryv AT AL, INLOBNFELY S
2T, TNEFEHTE D L1, REL TWHDGL
ZERLUHT.

Z OB %

T AL D — 21Xk OmBm Y TH
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5

= X. (connected(stable_bow_movement, X)
/\ connected(flexible_wrist, X)
/\ connected(X, keep_arm_close) ).

-

Z OB X 12 increase_upper_arm_impedance
Z A9 +uiE, increase_upper_arm_impedance &\ 9
FORFELZEAL, S HICENEMORFERIZHKY ST
ON—NET THT v a r THRIEZEITRD. £
5o — LT IK 2. 3 ® increase_upper_arm_
impedance / — R BTV D 3 AOERITHHE L
TW5%.
FEERIZ SOLAR & HIWZEBRTIE, TR S 10 OHEdR

ﬁ%&ﬁﬁﬁ@k@4@?f%@@ﬁ%ﬂ? VE
ERRLTEY, LOIZZEDOFRO—D>THD.

4 BASINT=-#H/—FOEE
HIEZ O TE LN L — I FN DL X 1T, X

3 X. (connected(stable_bow_movement, X)
/\ connected(flexible_wrist, X)
/\ connected(X, keep_arm_close) ).

& RAUTo0d X 91, stable_bow_movement / — K
B L O flexible_wrist / — FOJRRIZ 72 & 22T uid 72
H7au, [FIFEC, keep_arm close / — RODFER & 72
LRTIER BN, L ZAT, Fxlx X ELT
inc_uarm_impedance ZERTDH L NANAZR T LA
HENEHHATE L EEHH->TVD. 2D XD
72— RERETDHIENZZTORETHY, %
DFEFIL, B RAAL v TEZIE, £ ToHb
FEOEANEBEZHLND. FOHITIE, BIETHO
7o RIRBIRUAN D, Z i1 72 B G a2 LB & 5.
BRI HIL, KBRFEICR LTI EIERERE G
L7eT =2 _X—=2OF THETZ LW, ZLT,
%@?~&&—X’ﬂbfﬁﬂ&ﬁﬁ%ﬁ%%¢é
ZEICEY, FREEICSS D LWIRGEE T — 2 X —
ZOHFNHEOCHEE IV, 2SO BEHIX
RAA NAKAFT D BIEAX VOGS, B ikEE,
WELINE, FTHIBEES 07 D HIRA X LA
DB 0 7T NIRRT D IEWIT, ()8 FTEE e
Ho, QfEFEER B D, ()R F/MTEET 5 EME

M7 RRIC N AR, R ENORERT 5 DR %Y
Thb.
(D) IXFHARE RS 24 > 72 F2BRC, i E LIS D5 =

H(E—TF RO L8N TSN bD%
Biens, b HEBEROTRASHEBE AN EE IS
IO DN DO LD TH L. D7
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+—v AT DG & RIRFC, HEZITo 7
HOKRBIEROEETH L. AIEORT —< A
AR & LTI, AR—Y TWRIZTHSDED4E
(RSO 4yRO7R — /L 7 ¥ DREZE R | T o0 &S s FLARFY
D, EETVWZIIER - B - TECMOEES &
DHA I TR, EWVolzZ EREZLN
5. %A, HESE BN D ORI, IR

D fiEE) - HEESHORER & L RSB B EIC
BELUOLNDERTHD. AIEIIBRE TR T ¢
—v U AEAMIIR LTS NDDITR L, %REITEL
DEIBNC LD ZF o IERTHS.

Q@ITEE 2D 2 X & & AT IERR S IR T
HHREAMEROMETHD. ZnEHiEL, £
FTNE TZDXIITEEZENES ] EWVIHIERD LR
NTELZDIELTH. hERiOTEI 5] &n
(e ot THede D2 L TR Z2HI#E L X
I Lol X o7, HENBREAZE U T, 34
EDBPE CEMMICERZME L TEITLLY & T
HHD L LTEL.

RNIRL R 72 Gk, FREBRA 72 FIFR O BT IZBLn S
SESEREFETHY, Q)OBUITER & Q) DHIE
Tl R R TR OO 5. B, %, &
BOEY, NFE SR, FRICAERT) T O R
IZEROEELZ A W2 EE OISV T,
IR T D A 5 2 5. TBfioKRE 2 bv
7] R [ EROmWA e—F 0 2] 1%, B0
RAE7a T MR AL DB D, — T,

8 2 OB OERITHNDNERSY TR > TWH DT,

FEDNRT —~ LV AEFGDHRBOFERTXTD
NZIHET B LWV Z LT by, N7 —=
VA LRI E OE, X7 p—<w R LR E
DOBEIZI T HRBRITER O TH Y, JTDOAN
BAERH A IV 7 OGO I 53, KT
ILHWEZ Db OO EMR 72 FLE UM EIT 5.

FRFE S HIAEA X VST 5728, 3 DIZKH]
ENDHEHRONTNTHY, BRLED &T 53

BERB L7077 MIRHBIOEREET 5.

& ziX, Thos—2 > b XA E 2, T
DYERWIEMEAL ) IXEHARICHB LY A2 5T —
HNR—RZFRERT D, S DIT, T LIAROEALIE
L Rl L 0 bR < BRI L CHRET D 2 &
MOEMERND X 1T, SR ZRB L
Tk, ¥, IO oBEROREBEFRE LTON
MR 2 E W2 b RIFFICAE L TE <.

INHOEREZHOENEUDHABEL TR Z LI
ST, HFONTHRFEOMRZRUS 25 Z & A3 FT6E
272 5.
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5 BRREBERE

Fox i, AR O ZFIEHER O PSR %2 -
TATo 72, £ CEERER Y 2R L-onEl
WESBIOREEGRTH S, BHERA T L INE
BfRERLTWD. ZiuE, FTLWVWAFILORRIZ
T 28 CTHD. iz, 77X arorsn
7T NHRICENTCHIRI B &, TEREO R EBERA LY
SETZTRNN LW OB TRELEN TN S.

—J7, AHZFTAICLDERROBRLIZEBNTS,
BIMRMENEE R EE D ZH U T D, A X BENCH
IO ERERBUL, oG BEEffITLZLicko
T, TOEEENPAION, ERTREFRAOFR
2D b EBEZBND.

FD XD REURNED 1 SRR EEETH S L E %
HILDN, TOMIZHFE~ OREGRENREHIZ/> T
<Hb L. e ziE, Mg s 2,
KEegh& A, HAMEOBRELEEZ L &N
Hsk s, KON 22825 & B 28Eix, K&
PN DI OWAEZ & 72 DT rREMER H 508, 2
UITF = a ORI L > TUIKRE R~ A TR D
[8]. ZAud, MEEFRMICH]EE Z D BEREDOH
Thb. £, TOHIZ, HHRICERTLHLIZ
LoT, BB AIEY BT Z RS0 D
LAL720y,

BIRMEICE R LT, EENRBELEL, £2
NHbLEOEMmEEEHTFELLT, ¥—277F
THE[0RRA T Ry MR ERABN TS,

RIRBRICESLS T 7 X7 v a VOFIEE, £h
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What does “athletes’ thinking own body” mean?
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Abstract: The present paper discusses the necessity of athletes’ thinking own body meta-cognitively,

argues what kind process it is, and points out research issues involved in the process from the viewpoint

of coaching and leaning environment.
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Abstract: Past literature indicated that meta-cognition is effective for acquisition of
embodied skills. Reflecting on at later times what one has meta-cognitively verbalized and
accumulated is a “must-do” thing in a meta-cognitive custom. Keygraph, a data-maining
technology Ohsawa has devised, could be potentially used for that purpose. However, the
original Keygraph is not necessarily suitable for easy visualization of comparison among
periods, especially visualization of how a user’s meta-cognition has changed. We have
devised a feature-attached Keygraph; which nodes and links are frequent and strong, and
how it changes over different periods are visualized and easily interpretable by users. We
have applied this tool to the meta-cognition of a baseball player. By looking into the change
of structure of nodes and links in the feature-attached Keygraph, we found it possible to
interpret how meta-cognition has changed over half a year during which his batting average

has drastically changed.

11X ®IZ T H A DEFEDOT T, BME LT TND
LrLl, BAILELD i?‘<‘fnfbi97t
[{7h 2005]DHC, HAFEST 572012, W, LFELTEXHDTBNRVEHEZT
AZBALTND Z & x> TEHEIZT D LEIH, AZBAETHOIIE, XEEL
Z LR MMERFIIN TN D, A ZREE I THBICEZHD TBL ZERRETH D,
HAOOBMLTNWDI LEZBMTHIELTH F EEIWDLETTIE L o720 (3
Do HRMERIZBNTA LRI, ik RADRWV), SETEIROILbDOEIRY K
:<D\E’{Z!K®H%5¥i§%u%f‘%é7t =L 5, REOD7 o —ANMETHDH, A XA
HZ LT, REEGEOBGAEEL ERERVEL Z LD ELAZRIMTH D,
INEFHBET L L THD, ALRBIN LT Z & B FHERM L TOMET 5 2
L2rL, BaXOFTEIPNLTND L DI, EHLEOTI T TAZFRRI] EFRL T
A K RHNF fRFE T He T D Ol EE LV, A %,

25



SIG-SKL-03

WEIZENECEND | R L FEROB&R
ZIRVIKD Z & T, O & RFORF & &
D Z & THS OO DR 2 ITHEBE S,
IR 5AZBEANORN > T IETTH
D
DX S I A ZRBINOIIED T2 DIZIT RN
D= A ZBAOFIRZERE L. BRI HT
THY—ABMETHDL, ZITEHZT M
RRIZ) WEETHLZ AL T, B
FRCHT T & D & 9 BB E > T g,
KERIZBED A ZFRMEIR Y KD EEN A E
NIRWINETH D, KimTld, A7z E
D, HITWED A ZBMZRY KV ML
THHEIEEDT DY —VEHRE LD
&L ROZEDY =L (FrIZEMfEX—27
7) B TAXFEMDLE

V=T aIE N (Acn
52 EOFAMESCHERIZOWTH L 5,

DARAIDO S AL DOERE - A XA
DO — v

2,1 Y—)LOBEEELH) T e s R—
A
ZOY—=OREL BOMRRHML TV o
el EEVTHNS FT, HEICBEOAR Y
ZIRVIROND X D2 T D (A 258 Z&
ThodH, AZRMELEL TN TT Y b7
F—bELT, BEOT7 7Y —E R (13T
&ﬁ479~)%ﬂﬁbkofm7%ﬂﬁb
DX, ZL OFEFEOHAIS EZITNWTH
BEXRADLINLTHY, 7uarR’xy kR
KNEASNATND LW JFE2FH L72ninb T
72w, BUSAER S 7 —21F, TTAN—
FE—FTHY, A IILTHRY,
BT EZADLI L L, BEXEDA
RHERVIED Z & — AL RTHEE,

26

2009-01-09

H % DA ZBAEIEEALT D Z & &I H 23k
2, 7Rl RXR—=2DY—LERFELZOTH
L. IOV NEMZT, AZRMALEE
TIALZEND, HER T —FZWVIAALTE
FfEMT# L, KeyGraph (RFETHHT )
DIFHERERDZ LN TED, £ ha X
7 v a T TR ) OB EZ R ~T23,

BRI — 53 ANITHE T %,

2.2 KeyGraph

TXA MvA =T FiEL LT, KeyGraph[ K
5 2003]%f# 5, KeyGraph 135 L DR
RAEFHEAL, b, RBEEORERSE
L, MR35 2 &M TE S, KeyGraph
S Z LT, MO GRERL, BT S
BEOMEERD ZENTE D, £0DH, i@
WOXEIZ L &I 27 REET D
ZENTED,

EH A

2.3 YV — O F 72 HRE

VN OfiEEEL DD L, 1. WEBT T
7 PHEEE 2. KeyGraph HE6E 3. v 7 DIUERE

RED=>ThH D, Web 77 U ¥HrEIZ 7 v 7

BERADDLIOIZT 2720 THY | BIfER
TWab 7 a7 % TiZBIFFIC KeyGraph (295
ZENHkS,

KeyGraph HE[[f[[X] 1]TIX, FTOHX 7T TRZ
A= OFEET2 EDONL OO EIEN AT HE
%, b4 5 JEMEAT & KeyGraph & T X 7
INHARETH D, 1 7 OIERRE[M 2] Tt
WEDHFTZIMGL, —BEERT-ET 5,
KeyGraph IZ L7ZWHREEEETE 5,



SIG-SKL-03

X 1 —/v® KeyGraph H &

X 2 Y—L0uZOINEREE

ZOEOIT LT &T, kD KeyGraph
VL EITEW, T F AR L, EREES
Hral, 7AaY XLIHT. AT 5L
WD FH O D - EHOWLIL A R Y L —[E 7
FEEFCICTED LI TR TS, £DT
. KeyGraph & A Z B D 7= OIZH W\ 5 [ERE
DER->TND,

3.4 ZEBMDIER DR & FI AL
9% @M & KeyGraph

D KeyGraph TlI, =27 —Xt > &
NE « BHEDF A &2 EE LT, BERZ R
]9 %, TOld, 4] TE55] Enwod
DHRONB IRV, k% A b3 % KeyGraph
& LT IEkRTIEE L THGE JE KeyGraph 728 &
v, #FHFRELE LU TEMAT X KeyGraph 3 5,

27

2009-01-09

3.1 #&ZJ& KeyGraph

2 J& KeyGraph[ K% 2006] 1%, # %k o
KeyGraph # EREDHOHE TR THARZ, L)
BUMNSAEFRIZLOTHD, Bz, #HEK
@ KeyGraph D[R CFHED / — NiX[FE CHHT
ICELE L, 7T U 7 BfRE Tz
ETMCLDREORE AT D LW FIET
bbb, TNENRNOFRMNETHE-TeT — 2 %5t
\Z KeyGraph Z{ERkd 5 Z & T, &ML L -
EREFERAT LN HkD, Ll H<
TGN R ZELTHDH DT, RGN
RARDFELRNE BRI DL
VY, RISV EHIDWE BV O 2T
WABAN->TLED, KX THEMHLZ FA
A NTHBIRT B & O I RENCRE T B A X
BT D, HEBIEOHHTOHAE, HEH I
NWHRBENIRESNDTZH, SEDOL~LT
EREREFBRELSL, TDH, Ki
LTI & KeyGraph (3 H L7z o 72,

3.2 J&MAT & KeyGraph

JE AT & KeyGraph [ 2008]i%, o4 7 >
— R EOAREE L, BEFEEEZ 7 7
ALTHHT LW EW I BENSIESTZH D
Thb, LEILBMEEST-TF—2 2 HE L.
O KeyGraph #1Fi%+ %, £L T, /—FK
OB EOBEEDEGEM ST 7 TE
TiAI BE D & AR LI BRI DRV |
MORERERR (V> r) THZZ7 LA
THIET 5, ZhicX > T, BRE(LE Y
YIEOECE WAL T D, ZZTWIHJE
ML, XEIMABET2HDOTHY, 2L x
X, XEEZEBNTZAOMR] - il - R 3
YR, BWEAMRETHY, XFHIE LT
o

KX TIE, AfSZ@rte L, othrdgo



SIG-SKL-03

TRTOXLEDOHNNZ 2 5F 7215 3 >OHIRM
OB LZb 0% BSOS S L, A
Itd%, 2952 LT, BEEOREMMZEL
DEAENEZFHT D2 ENTE D,
WM (226 L<1E32) ITBW TR
PEOFRN ENLY 71X, &fox—277 7
HED LICETERRTDHEWN) FIELHRM L
7o, ZHIC XY, SHROREEZBRNLTZE,
IR Lol (A ZRBHABEDL D IT
ERLTHDHN) ZEFELLTT5H. 4.
2 Hi Bl A FEICER U D,
—JEICEL DALY v R T S &
HHMEN LT ET, RATE RV (T28
™ ng). £Z<cV 71 (T AL
DBRRY 7 T RRRTH) LIS
%) b LT o%EHEeL ([EALY 7 5
BRI AL~ 1Y) 720 5 kT %
M ZAERR LTz, 2Oy —1 O HIgIZA Z
RHAZAT ) 2 —W—IZ, BHD A XRBIE R
DVi->THEIZ [Bx) S¥LZZLITHD. =
— =D LU v B AR L 7N S
LB, (A XREBED L HITERL TH
) EFEIRTE HDRBIIIERICEECTHS.
£7o. BMmEICE RO ON/OFF #E3EL, &
PEE, VU 7 BB TR L XL AT
< L7,

3 (&) BE D KeyGraph () BHEA
& KeyGraph

DY LVOMEEEZFE EODERD L D IT
éo

2009-01-09

1. SCEICEWZAOMWR] - i - RV 3
R, HEWEAM R EOBMEAE LTz
T2 EMET S, AL oEGEHE
BHIX2 20301200 TED-bD %
Mot ET 5,

2. F9ILEHE D KeyGraph #1E5,

3. &/ —FOPIZRED L OREOEIG %
MrZ7e L TEZAD

4. F/RLTW5 KeyGraph [ZEFEiDH /) —
ROHNG, KR EICE & O
BfREH L, ZhEktic, Vo7 2HE
EEHE< . HROZ S ZmIRT D721

O Vo781 bRaICAES
A2 TR LTz,

@ BifEDFE RO ON/OFF % F24
L7,

4530 & R

TG LT, 32 FHEDEHERON YT ¢
YT ONWTEEEOIZA ZBAOFERE L
M5, s (FE2FEH) TThETHR
1 BEDAT T Eof=0%BH L, 2008 4
B S5EBICTH W T ERAEN O 4],
ZORICENNTZT v ZORRERO AT 44
AOBAFRTH H[F 1], HBREILZ OWIM,
7 A= AOBEERA TN, O ET
Do

HIES
o o
PO

01 _—v
0

Q Q> Q> Q Q>

& & & & S
Bt

B 4 2008 4 H OHEBRE OITROHR

28



SIG-SKL-03

F HEH
2008 5 10
2008 6 5
2008 7 9
2008 8 10
2008 9 3
2008 10 3
2008 11 4
#1 : TulOREK
4.1 Z3EITHNT 5

Affz@iEs LT, ZoitnElL, EfiokE
P& TS H3AE~7H218 (i) & 174
27 H~11 A 29 0 ()] Lot Th 5.
THUTITRMEER L Tz & & & fTRMAR
MR TE T E D TH D, B — N

20, BU %20, K/—F%k10, V
v 7 {8 L Jaccard TIERK L 7=, @E O
KeyGraph[[X] 5] & J& 4 & KeyGraph[[X] 6] T &
%, M7 77Ok, ER%HTH L,
J— ROBLEIL, A% eicy — b LELE L,
NREIETFLTHRELTWS, TDEH, £En
LA ORI G NRE VS DIEIZ /> TV D,
AT - B LS O HWMEMI LIz FE
DFENE WV EHR —F (B%) IfHE S
ni-,

B EHEEOREOR ) — R CTEIEITRY
WHDbDOEIY M & il &) T4
by TEER) T Tho, #%ix I
FIX) MEHL) (BEBG] [T ha—2x)
Thd, TNETRTH, MMESHEZ LT
AT MZEBBAWTW b ons, &
D, DEIE, AEBLEWVWS HIKE ST A
KH7e L ZAICE#MPEIL L TWD Z EMR
2 CL D, HEkDOX—27F 7K 5] TIEZE H
S B Z A RIT L TRy,

I 6T, A - B2 THEF LY v

N AV

29

X 5

1# % @ KeyGraph

2009-01-09

6 JBMEAE KeyGraph

OEML10HZMIMLZb 00 [K7]TH 5,

ATIC, Vo7 22 <>/ — NiE iiE)
(BZkb) T Thh, BT, [k
W, THEL) [BZ2B6) TE# Ny 72y
47 ThDH, Fdichbo &k Tho
TH, AHICIE M@ EAZEL] ~OEH
Thy, %FIX THL, HEBL, Ny T A
V4T Thd,

42 ALY 7 BB 7 BIZinT
— X DFFER

BHIO ALY > (FOKXKR) TKF, 2RF
HTORY 7125 TVHHDIENY TH
L. =, B0 B Y o 7iE, eREHTo
BY LI TlEWboRZN, 2HTdH, B
U2 7 NRAET DO, T —F 2R TR
IRV DT %, HEIEIE Jaccard (ANB/A
UB) ZfioT\WWa7H, A & B OHED:E
WNELT (EBlcREL ) LR HE



SIG-SKL-03

2009-01-09

7 ZHFICHEBHIC EA 10D ) v E#E S ¥ BT % KeyGraph

W DDOFHEAE L 2D, EDDH, H2Y
AT XD BARERLRTZ &N, oF
V. B 7ITEH - A DEIETOR
BB DB O & 5 THTRI ) IE Th 5.

Lici3o T, mifl (b L<Ii3ei) o B2y
YINERY T BiZhnWr— R L, AR
WCHEN P BE LI R R b 22D
REIZIZ B 2 T\ 2 2B T 5, Rl
TnnBnGe . sz v (7
— FHOBRNME) 2 <EZX TR, &I
ﬁﬂiﬂéhk: PEWT 5. BmENZENNBL
NrEHAE, TNETIREBLA TR &
O IR F T AR BRI R E D TV D 2 & &
BT 2, ZOWVWOBLETHD L, LE-H
ZH 6] E-AT) TEW-ZER] &0 BIRIT
ATENCITBEEICE 2 TR O%YERE O
meETORELOTHDS, —F, BT

TRTCHRBRY 7, KU 7 (FACHEEEZE
STWOHLDOTHRY 7 0z D) OEICH
Do

F LB E ., WA DA ZEEL, R

30

g < R L T2 TAZE ) JE 7e & o BfR (TR
U7 TIERWEFTICRRY > 7 ) L D BIR)
EHRENITEECEY, il LD IS
STREBRENBRor AR 7 EIZHY 7))
DO—EICERNEPT LT, 2FD, Bl
MR L, RO LTIZET 5B
MESNTHRELEVWZDTESD,

zhE, FU 7 ek o OREEDEN
LRTHMRTE 5. EHTREZIZARY
I ThD, B I BREHEE ST LN
) Z Lk, ESTHEY — e — Riflodk
ERERNHBRE OB EZ AL TND I &
(NH) ZBWT D, 20 ZNETFEEZNRN
FLEVERBFTEKTNWAZ LEDOFLTH S,
AT & BRHNIET 2 AR H D, [HER
BNy PR 4 Tk Th D, ZAUTAT
Wi zim L CEMZ 5A L TWzBfRETH
Do BHIE, 2RSS, IRy 72T 407
SERR-ED) WO ZATERFEEL, LnbE
X THZEBH- RNy 7 20 4 7-Ell LA
WiZ2o0 /) —FeF LTS, 2FD =



SIG-SKL-03

AT R L OB A TR, ZAuisxt L CRITE
DY I DD =M [ER-BEi#-ATRD)
Thy, AL RZEBL- RNy I RAT 47
SEI) L2000 = REHEFLTHDHR, —
TR 32 O®%RETHNDBfRMET
H %5,

BEPRY 272 b R LK 5, miflokkY
Yok iiE) & TAZEBL] &I
WRITIEOTW D, LE] NBIETCD Y 7 D

FEA LRI TELNLIBRETH D,

HFHIR Y > 7% AT HL 7R ) — Rk,
Bz IR B~ DOBMRMEZ KT TV S KB (58
B T LMmTE 2, BlTIBTonk
BRIEDS IR Y v 7 D& A LT D &
Lix, FUE RN R ERILKRTH Y
AT EIROB I 2 A ITIXB G Lo o
TcedWnWH & ThodH, TR LT, D
HU 27, [EL) & [BEBb] bR
WO D Y 7 BIFAET Do WT LB IR,
BY 7 LoFEIV I THDH, TNELTYH,
BHNTIE A Z3REN O EREDRKIZ o 72 2
EMBINLTVD,
DlEGwmU=& o, RIZ LDV 7 ofr
EOBEL TS LIk, REDE
WRITHBO 7 = —ZXNBIRD 7 = — X
ITLIEERT A TE 5, 8 HUE (1
DI TIIEINCAEET D) ORIENR AT
TEPHEI L TS5 EILL EOfTRE o720 D
FHER, SEOGWTILZDO LS 2 TiA
TW5DTH D,

WoH Z

43 =HFNTHNT %,

U7 —&%5ic, Bft&ErEs LT,
B L Totha T 5, sElognEIL 6
HoOTHa, 8 Ho ERAITHD, 2FEHD (H
o) W%, W OO s R Rk 3 2 Wi

=D

31

2009-01-09

ThY ., ZO%RDOBEPHODETORHTH
HY,WDIEIAT T BRATHD LV r D,
— I EHMORERE LT D LEWRER S
Wiz HTH - I O~T [ 8] T - %
DT 1K 9 THiE L 7= b D &R T 5,
Al - PR S [ 8], AilE. =4
FIORET HIR~72 K 5 IZBIRICHEE » 372 <,
BRICETONDBERME (Y 7 DH) 20
ANAHLEZ TN & BREIZEZ TV
22 EMAZ D, PR, AT & FeauEE
EBIANELEFVIHOTNS, L, FY
YIBRMTLLEY IR TNDEDITT
b, “AEMEED, [ER—AETRbL—E
W OCHE—R o s, To—id ThERE—F
W IXEO®RBTEND. THTH-R—/V-EEK)
EWVI, MOFY T LTS SV B
OEW RETOHKRE) DEHIZHD XD
72,

- B Ok E L X D[ 9], THL-A
JB-AB VAN AT 4 T BER
Ll MHELGNDRY V7 0L ARG E R
THRLW, BHNCE, [Ny 7 2T 4 7] 03
(BZkb] ELrE/RLRY (FY 7).
Lo LigNCIE, A0 THL) Ny
A4 7] TE#) »4->D ) — RKORBIZ 4
DD =MEERNT IR 718785 T
Wo, OEof iU, TEL-AZED]
SV BRI TR AL CERDY
IZBERZTWDITH L, BNCIE TEL-AE
BbH] LW EEOBRWEREELREHH L
LEZDND, WALURBDBRNAALIRE D
EDRIND LD REE DS PRI EE O FEIL CIX
RN E VI REE 4.2 BT, 35y
B O T, BRI Z OBEMARCTERND,



SIG-SKL-03 2009-01-09

X 8 =4FICHIH, FHEIZHE L2 BHEM X KeyGraph

X 9 =48CHHI. %% H#E LB & KeyGraph

32



SIG-SKL-03

I oI, TMIIE, THEO-A) [Ny 7 2
U4 TA Lol B B8R (RY v
LY 7 BfR) ZELIBDTND Z
EDMAZ D, ARG E AL T D TDE
J—=RTh2 THL & Ny T2 47
IO R BB~ DFHBEZ b BIGR T
WD EIRTE D, ZORHIE CTITHELZ
Mk & BREE) OBIfRE F/2HEL, HHEL
9 ETHEROBNIS Lty (T
B RICBR DN E I IS ®%E 72
RN EFERR AT IR HBR 2RV DY) . 2 5F v S
KM BN TIEAZ 2o T2 T & ST —
i, L 3EIE oD T T 7T
S TRESZ LTk > THEENLL, IR
RBICsTmZ EDORWITHA D,

. JMa PpRg

2 RINDERE & Bk D ATHAKIZ LV | R
G > THDDBZZTME>TE TS
DD, F ) TROOMNEY 7 g CHEEL
EHDHENTED. AXBEMEEEILS
BEDIZE, 20X [KEDT7 =—X
Z D CED B BERTIFIRANICAT © 2 & 23 4%
BLTHLEEXD, ZOXD AR
257X, HAx DA ZRBMOEEEE
ERMETHD, 7T X—R|Iho5TWD
TV =, FBEREE DB — AL RIS
Uowf”%k(%ét@@ﬁ%%ﬁ?é
KL TORHTIIRITIR>THDH Z DY —)L
THREZMGE L ZICWE R0, A ZBH%
LTCWBZEENL—F =02 HEE L T
BORDZ LT, ZOHBDAZBEMENETH
ERHDLOTERNNEEZD, 5HBTOH
RS DFERIREER 2 FE 7, YV — N DOFRNESE
REBRDMFEE BT,

33

2009-01-09

B

AWFFEDO—HBIL, [ENLAF ST AT 3 [R5
(B REg A 2B Z e d BIRE 7 ¢ — RoXy
Y7 Ny =T ORRFE OBfIZE A0 T
»5D,

2255 3CHk

[#RRG 2005]5RA ER B RG> — L & LTo
A A S E, AT T
#5,V0l.20,No.5,pp.525-532(2005)

[KIE 2003 KIBFA  F ¥ > A% L OF R —R
ARNTF =< A = TRROBEREE, T
BRI AR (2003)

[ 2006 KiBIEL: F ¥ VA RLOT —F ohi—
ETMEAA b I 2= —va > U A
A%, 5 8 T BT KU (2006)

[GHE 2008)JHE & — KIBTA « B EXF—2F

7 5 22 M AN LA R EE KRS

AN
=y

, 2B2-04, (2008)





