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The Study on Anticipation of Tennis Athletes’ Serving
Graduate: Ri-Yi .Chang
Adviser: Chou-Mou Won
2008.07

Abstract

This research was mainly to probe into the following issues: 1.The influences of
different types of video playbacks on anticipation accuracy in respect of tennis athletes’
serving.2.The important cues of time and space which influenced on anticipation of
tennis serving.3.Effects of portable video players which were applied to perceptive
anticipation accuracy of tennis athletes in the senior high school.

Experiment 1: Research objects were 52 tennis athletes in the senior high school
(26 experts and 26 new learners). Single Sample t-test was utilized to analyze the
variance of probability that experts guessed right by chance in different types of video
players; Pair Sample t-test was utilized to analyze the variance of experts’ anticipation
accuracy in different types of video players; Independent Sample t-test was utilized to
analyze the variance of anticipation accuracy of both experts and new learners on small
screens.

Experiment 2: Research objects were 19 excellent tennis athletes. It was expected
to figure out critical time cues regarding the accuracy of anticipated serving directions
by occlusion 5 different periods of time, as well as to find out critical space cues by
structural questionnaires surveying on important limb joints when serving. Repeated
measures ANOVA was utilized to analyze the variance of anticipation accuracy of
serving by occlusion different periods of time. Upper and lower limb joints that athletes
chose in the questionnaire were demonstrated in percentage, and discussed in
comparison with relevant documents

Experiment 3: Single Subject Research Method was applied to the A-B-M
experimental design. The research object was a tennis athlete in the senior high school
who never attended Experiment 1 and 2. This probed into how image training would
influence on anticipation accuracy of tennis athletes in the senior high school. 10 tests
of serve anticipation within 2 weeks were conducted on Phase A; on Phase B, 12 image
tests within 4 weeks intervened; then the intervening variable was removed on Phase M
and six tests of serve anticipation per week were resumed.

The results showed that:

Experiment 1: (1).The anticipation accuracy of athletes on small screens was

significantly better than the probability that they guessed right by chance. (2)The

anticipation accuracy on small screens was significantly better than that on big screens.

II



(3)The anticipation accuracy of athletes on small screens was significantly better than
that of new learners.

Experiment 2: (1)The period of time, from 33.33 milliseconds before the hit to the
hitting instance, was the critical time cue. (2)During the process of tennis serve, the
critical space cues which influenced on skilled tennis players when anticipating
opponents’ serving direction were the playing arm, balls and rackets.

Experiment 3: Through the demonstration of portable video player and combining
the image training of tennis serve, the perceptive anticipation training for tennis athletes
in senior high schools actually could enhance their accuracy in anticipating the

opponents’ serving direction.

Key Words: tennis serve, anticipation accuracy, portable video player
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AR § Ao kp e

I e
AR B

e N NIPE 14

L2 LA S o &
register) (FiBEE B g > A5 oA o
i 5

S IRBEEUPES EELee Y
'%;"5‘
a‘u:

VEREY S X B ATHT
<Y FRA SR 848 (sensory
B3R - A slAsg y £ o
< d FH Mo (selective perception ) e 4% o & — H i3 Ll
(short-termmemory, STM ) *® i1 iFs 4 (working memory )
AT EP R LT E- S
FRAC RN E R

=2
E#F’J’\ 7/\ /}i
B g AR B enAv

ga
% %5 18 42 (encoding process ) » ## 3% =
,1:‘:. ;u(

e

I R

RE lpq I £33
9

ﬁP He

=3



% (long-term memory, LTM ) » % P {5 B-% o K L HR¥ R FOFHPF > 2

Egd - fArREL - AR FRAYRAR > ErEfieR o LE A BFL

B AHEFRENF R V- AREALARRNEY 5 2Rgd p i iE

=4

Mo WEIF REFREE A 2 d rhas it

% | #iEE |0 FRELE |
B
» BT » B TiE | = SIS

B R PR 2 e AR

W 2-1-1 2R & ¥ s L Adm i
FHRAR P F R (1991) < mie® Y s o PGB T RA VKT

it B EERKE K1 104

N @t s

WL BTSN IR i 0 UK A S AR e R kil A2 4F I T N ehe

ERY SN F AT S ERTE R T 12 K
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A ,géﬁ‘y

3};?])\

=5
T

> & RI2

v

T 5L T F R
B 2-1-2 3 4 a2 i’ [§)
FAL KR ¢ 31 p Schmidt, R. A.(1988). Motor control and learning: A behavioral

emphasis (2nd ed. ) (P.90) . Champaign. IL: Human Kinetics.

Schmidt (1991) 23 ¥ 184 S 7 EJE A% » ¢ 5T 7= BFFE !

1. ] gcra 2u k¢ £ (stimulus-identification stage )
Feb Ll & B Eofpflan@ir JeR s mg L EF ol ¥

BRI LR o o MR LRI AFFEE R o Tt R R R W
DEETHATTRDRZfoRE R AMRZ DT {1 ERPILIE
PERG Y OME M RET a2 B

(1) Tl - BREp PR nRBE P PIFHTHN T & DM E > T4

T et 4 5 4 S tirhe B 5] g o

(2) A AR Tl ~ X5 > BRI HY Al HFF ML

i SBRBTATE s MR L A o AL FEE S BRI

> =+
fo ™ A F A - AR BB AT - Ep MY A g el g

& (HPRP 2 1993) » bldeyriesk g Al (8 ~ 2R R 2 2
w & o
J&iE ¥ 1F B (response-selection stage )
RAEERF P AE L B AR A AR P i
Bk A EPBRG R PEITF i (o 1992) o gt - EBERE T

S E AR S DA R F e R s (1) iR ol s (2)
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\

ZxEPElh; (3) ATHKDETF i (4) 2B frefE Bawitd vr
e (5 &% > 1989) o bldeierf ARF IRBEAR > 6 HE L Pk B A
TRHE e B s ek (PRAEIR) oo e (ZdpRFdp) T - kA
AR B AR G F EER - BB E S APIRBIE LR LW BRI D
NG F N PR S &0 & sl o R ol
3.F &3t & FF £ (response-programming stage )
BH- LR F T EREE R B TEGERY RA R ITE X
BRE T Ao VL fRAGS .fé_EL.?T%“«— EE ARG 0 B {8k P ands (T T 5 e ja
TR A fTag 0 P R E R A R E o
PR L RSE AEREE IR R C RERA LR - BRFERE T
TALETH I PR R SRR RS E ke e A M E TR R B3 A
G (PRl ) 28 Y BRI T B 2 RIRE R AR M i@ AT
PP EEREE IR ) R AARITE o BiErep PR M E S pR %
Bovi B2k g 4 v skends (7 o S ARIFE T R A LR & ITRAR
= RREARGAR T E Y o REBEFRE TRHAL AL RS 5 - A LAE G D

IR o

AR G ARG H AL R Gy ERTT R gL o
B2 3arg 0 TRES SR ESF TR AR o W A a HH0H R Pl iR
A A 0 L F G R e P F O (R~ ERE S IR R
MITZ 2 2005) ° ABH AR S HAE Y AL TREFEHSTY R
A ey & 0 bldeNideffer (1976) % 2% TRFE®R L RN T FE 47 >
BT REE R oy TR R g B 2 Il H AR 4 KIFE R et #h > Nougier,
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Stein., and Bonnel (1991) { # %3 L oK AL ¥ ARESH KR E E 4R

LA EERE L A RT R B

(=) # SFHEFHS

Eriksen and Yen (1985) # M2 & # # 454087 #1-3% (The Zoom-lens Model) -

We AR A PE G oRAPP N B - R0 T A S R
Flp FRET URERE R R g kg H LR 4 L’ﬂ%ﬁﬂ s Jropt — ko @%%}%

*ﬁ’ﬁ%ﬁiﬁ?%ﬁ%&ﬁg%@’aa@@gﬁﬁ&dg%ﬁoﬁi,k
RARA AFERREY LA T ROTRES 0 UL RIL D R T
F OB T S G e 5o (31A HhiFqe 0 2006 0 F227) -

Eriksen and St. James (1986) ¥ ¥ sp&t st & 75z > B F 1113 4 7 1
Hd WARSESCRL PR 2L PRE S FESLL S TRR AR
FOLEF R e f 3R A FEREFER L A B P itz

PR FTRBR -

(= ) Nideffer /L & * chw fE3 3
Nideffer (1976) #& 172 & # 4] & (attention style) » # 325 s fEAILH 5 B4 3B
FGRRMrE - BAGDE L o ARBEEREREY IR EE (EP AR

%Fﬁﬁ(%ﬁ\ﬁ%ﬁ\ﬁﬁ§ﬂ~%§ﬁ$%ﬁixww%ﬁﬁ’ﬁgﬁz

Peig 4 > FILELR G 3 A AR A I R o in B ARV 1Y ¥ Nideffer
AL ALEFRG AL - BRIZALAF AR AN ZAL D w (P

PA) 23298 R (BR RF) REABPRMD I 7 b L 37

B AEE T S ER R R RE A 4o 213 ¢
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L @ R = i Lrsis @ % kAt d o
Bl 6P gk PR WU <& SO R

295 P 1 Rezk o~ Rk ER EA

R R
Lrtag o % kgt ip Lrb g o RgpFIiEey ~ &7
o IRY ~FER o
2P A P S EE 2350 ¢ TR~ B AR
¥ F

B12-1-3 AR 4 e BAEE N
TR KR DS E H e (2006) 0 FE P A7 E -k (F230) -

s
i

1.3 7t 4] (broad-external ) A &, 4 £ 8k dp B P-d 3= o @B TR o b
hope sk F R R F SRR A TR R ARGY g B R

2.5 P 4 (broad-internal) i g 4 £B 4 FE AT P FE T HiL L

BRI Fa FIPrEL T ARPAAIFI AL FREEEN oo 47

AT TR G 0 fifaé'jn;f[;s WE P R F S v o bl o
PR Fadg a LY A2 B/ FRAr FIfo
3.% *t4] (narrow-external) &vid 4 £33 1k BAEEE v AT H - B
BolEpEi F A Y B A B AR o DR F PR RRF R Py
Thee (T80 P ATk LA A E B o

4.% ™ 4] (narrow-internal ) é9j2 &, 4 E B 3y BHF FH (T5 § BAF R - &
TR TR (7 & e & b & R ek FROR I o Gldogf Tk B8 IR W b (7

T o
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Nidefferza i » & B 4 > & BiFHIF P AR IR miei ke b o
#

uéi&&ﬁ@ﬁ%mo%ﬁ@ﬁﬁ,%ng

t

AR oA F AR K H R BP0 LGRS (T 0 FE o P30

iﬁ%é%@ﬁ%é%(%ﬁ%x%*é’w%%

(=) #HFEL
Treisman anc Gelade (1980 ) 3% ! 7 3 #c & 123 (feature integration theory ) >
in B A = hdF e (sensory features) £ AL p v v B a7 10 T (7 gl e gt HF
A A e Tt (module) #fE 4 > * - BcEx A5 - B 4§ Fl
P B (featuremap) - 4 F & R H — i iepd > & B plend (T2 F & A3
LA ﬁ‘*‘b? MR ARt ey ki F‘*q*u“ VIR o SR o e EE

Moz B enBd R ivPilg o A8 A2 WAL 2 Bl ohavit > A A AEIL R4

|
=

oAl @ . (mastermap ) 45 ) & BRI T A E > FWIE L 4 R AL K
2

“E&ﬁi’%?”%%%&ﬁ&%’if?uéiﬁ%%ﬁﬁﬁ,jEWﬁﬁ
LRGSR REHP M Tt AR ERE N
g B e #37 Rgnt F R P SR T B DR R
(contextual knowledge) * E# 4t p & £ & & et 5 4p M e CE 4 350 1999) -
Pl i@ Eaf p o2 ER R R RIS A AR 0 E R

A é? %K PlaEdF A Flpt > B - BEMA PR AR R

s

IR A AR E v B oo RIRE LT FZET Y ORY > BPF e TEKES ST
Z2AF Pt I R R A FF G JR S gk E 2§ R
Pl TEANERREN A RIS AEE e R IR FRERY - R
HASERLTR TR LA AP onsbZ - 28 EEMad TR P oK

F Tk | oIk s 3 Bk FI R G A BT § BB LR AR
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Schmidt (1975) #% 917 AW IR » F 4w 1 FH RN DA > 3B D E
B 42 3¢ (generalization motor program) sPiERX EHEPEE o 4p hAAR e 3 ) b
TWFd - BEHAEN G - A T2 R, 2 T RS S
BEupormd o [ s, NE - B EREN SR § T F e
Ap ¥ pF % (relative timing ) ~ 4p ¥t 4 & (relative force) ~ # i¥"8 5 (order of events )
%o @ gt @ AR P v % 4dic (variable parameter) B & - B A2 1]
BER T AS gL ¢35 FUFERF (overall timing) -~ 44 £ (overall
force) 1 % svp 3£ 3% (muscle selection) % %-#k o

B (2001) 4 Ikt e 2 R -~ A4 L2 g B
B EEAEN DL G T a PHOERE 4 £ 2 HTHER R LIFE DS
PR AT N UG R ndoa B (FEPER B R E) kB % w A Fk
S (IEPEEF 4 28) £ e ﬁ'%\ﬂ\%ﬁmﬁ—#ﬂ @R~ BRI

R R VOIS IO AR RS S B S

\\\?{r

#o i

it BRI L AT o blhe RIRFIRA LR 2 b A 5 P

I
9

20 '}‘]Ll‘?f ) ﬁii 7f§7r e e Z\ﬁm’ri AL f”zt{.\ % FI%'/

RO AL I e A B fe b R 6 TR H R

5
i
/e*m
G

[
S

Hends (T LB E Yo -FR e B BIFER > BIFALEFRF FFREOEFF > O
b

SEHL R BRRBY N L SET R FEEO LD ERE AR &
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RT3 3 SR

(=) @ A
Schmidt 335 %) 6 AR § 117w BRI (4o 2006)
1.4= 454 ig 3t 4, (initial condition) : & {Tan L= ¥ ~ Ty PR ~ % F
BB~ PR A e h R B AT A 4 A oads (T e
2.4 4 % 1T endd T % #c (response specification) : %A= w ~ 4 E SR S &
Bo% Al pd @ gs s AAm 4 £ent o) mHpHapEE
R AR FR A R o

3.8 1T F g enRe § % % (sensory consequences) ;ﬁ":} NG iR (TR

4 # 17 F k&% o & (response outcome) % h v AR fRE (it % &
A 2 R LT EARPEE
AR ITRY ¢ gé_ii it e {3 Ao BB R T R Y EB A F&ggﬁ
WM T R A E g S R SR AR
AERRANATE F 1A AT - v RAN SF RRY F - Hu T2
SIS Rt SRR RN RS SIS R A Rt
el ALEITEDR AR B 0 N E - RAH TR A R el ST
HMgAed it - AR AA5ARIEF 2w i 88 M&iTF B
R AR Y 2R RETRET ME R R AR LS 4L

FFERANL F G R BRI ARE R 0 SEET Y RIS v RN

\\\

OB B A2 S BBk 0 RHRE S S R SR e B
B (Fernnie (PoIR-403p-FIR-Foh s FH 7)) > PeRRIRF R - HFE R X

A

ANNN

iﬁ%‘ﬂ\i i&iﬁjf%%ﬁﬁ'{rﬁzi% , ‘FKNA QQ@Z B K f%,‘:"ﬁﬁﬁsgs z ‘.?”5%‘ , _i;irﬁﬂ
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FHOFFARN T EFTI R ? 0 T - BEREITERE T3 e E T

F et (TR T Rends (TRl D 2 0 Aok AP EIET |5 ok o

\-‘-1

fE TSI AL RE TV UBIR A B Pleeand (T > B

L IpHp I 4 o

N Y T 1Y

Gibson (1979) # H 404 «hE &9 . (Direct theory of perception) » 3% % ¥
AL PR F RESRE G B RDT R B F RS LA g kR fF
Birf el & BARG BWORE L K5 F BRIV LGk Y EHFTADEH o
Tidpgdh@d L mEd A2 B F 3 EF 2% (invariants ) 2 % 5 R &
(affordances) 7 BERBTF R Z - TPEF 28 280k 7 8HNL2REBED »

R E R RO IR R SRR TR RS ,—,,v‘rvxv—ﬂf HIRB ST $ 3

S

ﬂ

v AA T RTE O EANFABRE 2 BFhd 3 T 5 513 5 RF g (viT
L oo B X (mm)wby%mﬂuﬁ?w@ﬁag’grwﬁ%@’%%%a
ol R B P Rt R R L LB R AL D REF
@’%ﬁﬁ%ﬁéﬁéﬁ@%ﬁ?'JB%Waa’@ngka% o h TR B
P T RER 5 THRERY | i A AL R BAUL 0 B ERAR
FEEGRAA BETR SRR B RER AR ERE R E BT
MR B g > R NES AR IFY RS R DR o BI2-1-4
RO ABRL GNP LE SRR ARREY > FLERT R
FRLAL TR R o blde s RIRF IR AR - RIRS IR 7 i E o

BRE PR & T ¢ HRBFEY TP T 22 £ Rof
A FAARBEZ BT IE > F R - FANBEFEL o bl RREH

AAREARY RE72 FoFFREEf il A garF& 03 L (Williams,
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Davids, Burwitz & Williams,1994 ) -

R LD s AR AR E DR R

2 R AL
e%fgﬁ

—ilg 4 ER

—\

-

g
= %
oS

—
P

B 4

A 4
¥ AR B i enfE ¥ 7 g 3
m%k%maﬁ$m%giﬂ

(1 e g o ) SR 3 55

&
l

\ 4
b B B TR R

Bl 2-1-4 @& | oL g it 4 90 00% 0
T kR p RS (mm)mﬂ’ﬁﬁﬁﬁfﬁﬁﬁ4ﬁﬂﬁﬁ¢iﬁf(ﬁ

24)c A MEE LG o W B CBMT AL ST o

e IER P AT E TR H 0 R R AE I LA R R s
T PPl 2 e R T REZET 2R F > T BN RIES BT

FRNAFFLARLIEZ VR R TE AL MBS X d RPF

Pl

maﬁﬁégﬁ@uééﬁﬂraoéﬁ?ﬁéﬁéﬁﬂwﬂ%’%ﬁﬁfﬁ?
AARBRE I F RO RIS IT 278 %G L RJEiE AR o

LENEREL he HEHETE NG G OB SRR A L RS

B B EFE P ey B R F A0 BT AU A 0 E L7 F UG
G SR B TE S Y R IR AR ¢ 0 i ERTIE R e (R A e (7R

3OS BERIFE AR ATR L LD EAPMEES A R R
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s

B AR AT REARE P e 2 T > E L a4 BRITL B

E R B R B 6 HE A R R CeRD

BHASHEIH TR ERIA RO T > Tl FE BB TF o

I ~FRH T

B R 58 T TR RER - TF RV E ) Z B A REYR
GRLL G R R fﬂ;ﬁﬂﬁﬂ’ﬂ’W%Wﬂﬁ1E”’Fﬁﬁﬁw4ﬁ‘wﬂ
ok RAEFEQE IR LT F BRERF BV R REEH
Ak oo %o A A (F403F 5 2005) T 2 0 EFEHFBR A F o R
PP LRI Y § e o RE B AT AR o T SRR
PRI o e BN I RIS TE A MR F R AR » B e 0 WA Al
Z A A D 2 WG R o g TR i T e R A g ks
R R L VI B B AT 0 H L R B AR R S TR LR R 0 AR R

Bt d P 4o @) 2-1-5 T o

AN

ik £ % &% 3% % (No advance information )

D 22N FRE# FRYE
: Stimulus identification : Response selection : Response Programing

JE 1@ w7 #& #(advance information available )

F

(P 2T FRE#
: Stimulus identification Response selection Response Programing

A 4

B 2-1-5 FE4p o TS
AL kR - 3l p Schmidt, R.A., & Lee, T. D.(1999). Motor control and Learning : A
behavior emphasis (3rd ed ) (P.80 ) . Champaign, IL: Human kinetics.
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3 (2006) 4 HIH L8 SRR E AP GG A R A
% PF B m e %’ﬂ“’a%iﬁgﬁ*ﬁ@%@°%ﬁﬁﬁ%ﬁ$,
,¢3E?Fi§ﬁ1§,$dﬂﬁ }f% ’ &r%@gfm ﬁ ﬁ??gﬁp%;‘;ﬁ_,;gw Ik f@ﬁ@%—giﬁ{ ,

Flis e FLERIRDF B FH 6 SRR GTEEF B0 # Bpa

&

PR E F B B BRI R D VR EANT A R E R
Poulton (1957) ¥ M54 » 5 = fa4g 3] > &~ w4
(- ) & ivEsg 4 (effector anticipation )

B iT g gt - BEEIEH T TR PR 0 AL BB TS F e

\-m

B o blde @ fesfa- § F 3 hsk a7 § © A HEUEER RS bR
FroR A e BB AT AR AT R PE R o R 2 Y ORI o
(=) x4t (receptor anticipation )

B TEfoR XM I A R i RA S S EPFE (coincident timing) ©
FHE AT R L AT EOEEER > bRz R  FEFE R
XBIEHEECRHEE LN AR F ST FR o

(z ) =¥ 38 (Perceptual anticipation )

B (FF L R T MR T S AP R o L IER L R e g
FA TR T LR L TR LT R A RE RN F i o b4 RF IR
N TR F IR A R B 0T VIRl e e o A RS F -

BEEaT FEfp 4 FEG MRk BALR A AR R DN
BT B oo sk 5 A#H D 4l g M Tensg 8 o Schmidt (1991)
Aldp d13E 8P 3 3 83050

(- ) Z B34 (spatial anticipation )

wHBRB L PAT T LR E T T AHE TR A

cde (T ELE 4 P g Bk RPER kg 4ed (T oo

(=) PR3 # (temporal anticipation )
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T (K G A Kt PR g S 4 o A F i )RR R
W E PR G B F e PR P28 0 F 5 B LRELL mif . g
WHEE PR o 222 (2006) MR P SFE P 40T 0 B XA "'r;g;};-;
FlURTF D R R K E PR | DG 2% > BV AT RO & R A TR R T
LA ] AR E R S s SRR R o PSR E o

P AR P P g ST AR~ B RN PE R L F B

# o 7 B {ops I chip 4y 354 § o4 ﬁ%mow%@ﬁﬁ%r%g%iP%J
fe r ﬂ%u%§%1J¢%ﬁ’&’ﬁﬁ g P fg £k hipd o
Rosenbaum (1983) #$t# A& #4Lic 2 P P Bk &m0k oF

PR > W22 A REETRTIREDE BFETFEL A f FR

wRMIZ B R FEREASSRS o AF BFERFEGY R E Ty
fev 8P (fore-period) ; @ ff F @ ® B AL > m AR R T L A3 e [ B G # 0F
2 T3p i # iF | (Abernethy, 1987 ) » Buckolz, Prapavesis & Fairs (1988) 45 1% &
EkpA P(= ) F MR E Ao E iREL S5 R YRR ()

PRI MR ACH L sk Idp R s RpHLALSS 0 % o

BRI ORIREHFE Y 0 G HF ROFHEEEFER O B L
AFREE L AT EAR Y I RERF R R AR 0 A AR S R x By
FIEAR o Ra XN AMDE BTG - 0 oL R4 A TP AR
BB AT HAE S  NE2LLIam@rERFREan R zien @ L mef
Wﬁﬁﬁ*’%%ﬁﬁﬁiﬁ°$ﬁ§i&i#ﬁWﬁw$@’ﬁjiﬁ%ﬁ@
FRERY g shangies P > LHEIFRBTREF 3 Fod (TR F > T 53§

FIRIR O e MR DL R RELME LRI OF B B A TRTR
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EALE P BT 2T S el i R h (T WG RI E
oo Bl G HI At FIERfCH LR B G ACKR AR AL B T
Bt TRINEF R DRI 4 B8 heeond (5t > T ¥ A

BAOHEDEE S s TRRBITE R

E A I S e e s O A
(S T RN I L RS R s S R S R
B fcd|henind 4 chf B o 0 RAAE — Al o, s Lo $ 7 R0l b b B

A B Fap B e o BIRRF OB AR F R ol r g » 15 ik

FHRHA A A2 T RES NS R FRFUTH L HELF A 3 HE (BEH
ARG B L s KRR S F R0 20045 Bk E £ 5 0 2001) 0 B 0] e (2006) 4p

NE SRR A S AER BRI R AR R N RAER A
LD M E R P e B IR B R S 0 ] 5 TR A
S UL S 0 0 sk BRGS0 H HRARIE 0914 2% (B ) B E A4
6.4 2 € xA.115 2 ¢ g UFI T (35 2 0 2004) k445 B3R I B AT -

B IR £ R A TR R e R

-~ PO

PRPRPITFAL L Z T TER g () PRz b o T HFaf
FRE A ZEURERPRE S ELh > o A BT FHF > A ¥ BG4 T
Frpa BERBF R A DR REIRF LT R ST IR o Flt RekiE e |
% - FILAEETFFIR (RE - RE % 2006; %&+F 2007 ; 52 E > 2004)

Pl pr (2005) Fakendp o 06 > FNOn@ A BTk L 5 THENFk 2
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Mgk s PNk o B A A ket AT 2 kg0 * 4p
BOREReanii? PRl o Ra 4 2N AR iEaA R THEFRITH G EE
BIESHHE > P d s TEA - FRT LA RS e FE I o

A E L (2004) kA A w8, T HFTR 2 AF TR~ gk
fopl b #zk e - A 3 o AR FY B LA PR F - IFHRE
FERREOTER S AL R RBHRE 0 R AT 2 F A My B
PFOFRS N BRI L IR F B R OF RS N 0 3R U IR )

B R Bh Tk e ok B R v Bk (A4 0 1999)

S~ BIRE TR A AT
(=) & fPa FHsir

PRFHEA- B 2L IMEREEADROE TR RRF- S SH
STk FRE TR T PR LSS SR D AEARD > FRIFHRGE A pe
(FriFF > 2006) - Magill (1993 ) #-e sk g sf i = A frd@da 4 4 3 B BINA

4o [ 2-2-1 #7o7:
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Berk 3 Tk B A 47

ih 2 ® 1 b i Y %
o N yos ,
%4 4 L4 s # i

a4
ES A X ea
I e ]
£ RFiE B hid R
il 5
Ry

= 4 e 4

Bl 2-2-1 ez g sk endar & & fei@do i 4 A 17 H
FAL KR 3 RFq e (2006) o FEF AN -k (T 407) 0 54 %3 °

(=) THEFRHEN AT
S8 AR M g R T (HRH B 20005 BB R % 5 2006 RFE -

FRRR 3~ FREEFI 2 B2 &5 2006 ; Fli& PE o 2005 ; Bk iE o~ X a4~ iR~ B
L 5 2000) 0 H-gerk T HFF IR and (TR LS T A S BINGIP o

LiEdp: &% ~ st iEdp 2 -

22 EH ARRB AR R WHE SRR B RM 45 R o SR By

- B8 GHFH% 2w gy, PLERE Hayr- 2w o
3ok prlkdptid A M Phede s TRE B biede o erfded > m
AR 2 K60 A m MACE R A AR E R R -
defedp: HFp I FEpe TR O BFHRIFIRRFT T F R

TBEAFROEER S TRPM T SRF R o
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S dTda: KARE R o B e P AL ML S AT & RF
oo FIE T o F RAEE B RN BB LT Tk R
B AT do b (T X L Lusd § o @Ikdpleid bt o

O.f Tk B P : FedF 1 Azdeshdp & & o F AT eORLE T G T 5 B E T ok
BEFER G ekl o - AT FIREARG Frp e # FARA > A4 R

2o AEA T e X H - F R R AR PR P E e LR

e FIRnE PR 0 T B f 0 B - FE AR T L
A M — b —apdp e - BRESOE S B
T ddie: FRIPG P ET PWI T ZPEFBNLA- L H o ¥ T

s R R F A I e S B ot e 1 o

I BHELRAREKRER

%ﬁ%ﬁmfﬁiﬂﬁm%mﬁﬁ’ﬁwm4—@%*”??wk -4z
- AV 0 AR - BERMBER R RO E T b &80T A
#-4p B = ;gwggar-r :

BodiE% 4 (2000) 3p sk o ds (FRETRE Y 4 o F AL T 0 dpiv d
SUR ehdeiE 4 o SRISE VA BRI vep b b 4 > T Mg N g
T Ry Pl — O — 1 s B g — b }f”%‘—ﬁgﬁvfpi ey o §iEH | cht 4 E g
Az —M— (A %) —%5 . RREEI A (2006) &35 % 3 4 4p

Mo ER R ER S R EE E D 22— %
MaAmE A (2004) Ritgsks Eeankiha 2bixfdgiz{c L A 4 aBEF 4 >
MR F IR GYRE 4 i B RRAYRINE (T gy o I Fig- BT A

4R 4 BT FEBARE L BREROE S BRI ERSERE BN S
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