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[Abgract] The pest few decades hes seen increasing kinematic studies usng surface eectoromyography
(EMG) in archery, however there has been no such specific study in Korean traditiond archery. The purpose of
this sudy was to evduae EMGs during archery shooting motion in Korean traditiond archers. Ten men Korean
traditiona archers were participated, and divided into two groups according to the shooting stance; pardld stance
group(PSG, n=5) and oblique stance group(OSG, n=5). The surface EMGs were measured 12 muscles during
shooting motion of five events induding Junbi(Set), Geogung(Set up), Manjak(Full draw), Bas(Relesss),
Machigi(Ending). At the result, muscle activity of pogterior ddtoid, trapezius, rhomboid mgor, laissmus dors,
biceps brachii, forearm extensor bundle, triceps brachii, levator scapulae significantly increased a event of full
draw and release, then dgnificantly decressed again & event of ending, respectivey(p<.01, p<.001). The musce
activity of erector spinag(ES) was dso significantly increased a& event of full draw and release(p<.01, p<.001),
while no significant changes in muscles of rectus abdominis, rectus femori(RF), gluteus maximus. As a result of
comparing PSG and OSG, muscle attivity of RF in OSG was higher than PSG a event of releasg(p<.05), it
remained until event of ending(p<.05). On the other hand, the higher the tenson of the bow, the higher the
muscle activity of the draw am a event of rdlease(p<.05). These results suggest that when Korean traditiona
archery shooting, both sde am and back muscles are more activated then the abdomen, leg and hip muscles.
The pardld stance might suppress the muscle activity of the lower extremities to twist the upper body. And the
higher bowstring tension needs to increase of muscle strength in BB of draw arm.

Key words. Korean traditiond archery, body weight movement, shocting time, joint muscle strength, posturd tability.
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+3 A (Park & Han, 20192) ¥ F¢ Z 3lo] B
(McGuine, 2006), 79 Al €29 d3I(Kim & Kim,
2005)3 A1) Y48 9 FAISAH(Kim, Kim, & An.
2015; Kim, 2008; An, 2018) 5 Ttz 821E0] J3FE 1|
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Table 1. The physica characteridtics of participants
All(n=10) PSG(n=5) 0OSG(n=5) t p
Agelyry  49.4+88 52.6+6.9 50.0+10.0 -0.479 645
Weight(kg) ~ 74.2+6.8 72.8£7.0 75547.2 -0.023 987
Height(cm) 169.6+3.5 169.6+2.5 16.9.6+4.6 0.584 .563
50.7+5.8 49.6+5.2 51.0¢6.5 0.376 717
34.6£65 314438 0338 746
111.6+77.6 62.6+36.4 -1.409 197

Bowstring tension(lbs)
Average hit rate(hits/45 shoot)
89.6+63.8

Training experience(months)

33.0£5.7
Valuesare Mear+SD. PSG, paralld stance group; OSG, oblique stance group. No significant difference found between PSG and OSG by independent t-test,
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Fig. 1. Attachment positions of surface eectrodes
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Fig. 2. The event and phase dassification during shooting motion in Korean traditiona archers. Ev(®, Junbi(Set); Ev®,
Geogung(Set up); Ev®, Manjak(Full draw); Ev®, Bdsi(Releass); Ev(®, Machigi(Ending); Ph(1), phase of Deuleo odligi(E
D~E®); Ph(2), phase of Milgo danggigi(E@~E®); Ph(3), phase of Guchigi(E@~E®); Ph(4), phase of Mamuri(E@®~E®).
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Fig. 3. The sample diagram of a subject which change of muscle activity(EMGs) during shooting motion in Korean
treditional archers. %MVC, % Maximum voluntary contraction; %RTSM, % Reation time of shooting motion; PD,
Pogterior deltoid; Tra, Trapezius;, RM, Rhomboid mgor; LD, Latissmus dors; BB, Biceps brachii; FE, Forearm extensor
bundle; TB, Triceps brachii; LS, Levator scapulae, RA, Rectus abdominis, ES, Erector spinee; RF, Rectus femoris, GM,
Cluteus maximus, E®, Junbi(Set); E®@, Geogung(Set up); E®, Manjak(Full draw); E®, Basi(Relesse); E®),
Mamuri(Ending); Ph(1), phase of Deuleo oligi(E®D~E®@); Ph(2), phase of Milgo danggigi(E@~E®); Ph(3), phase of
Guchigi(E@~E®); Ph(4), phase of Mamuri(E®~E®).
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(Biceps brachii, BB)¥ FZ(Bow arm)2]| o2 H
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Table 2. The change of muscle activity a each event during shooting motion in Korean traditional archers.

(unit : %MVC)

; :l'a\ l".:\::\ o 1
Muscle N f p
EvO Ev® Ev@® Ev®

PD 34+18 8.7+6.0 50.9+19.8% 421+11.7%° 2.0+0.5% 47578  .000

Tra 8.9+2.6 18.8+21.1 58.6+29.7%° 55.4+25,6%° 4.7+1.7° 15123  .000

Dravam RM 7.3+4.8 19.9+19.6 57.9+40.3*° 55.8+31.2%¢ 6.3+5.0°¢ 7.820 .000
LD 6.1+14 7.9+2.9 26.6+12.6* 25.8+8.9%° 5.5+1.2¢ 23538  .000

BB 33+13 4.8+45 15.9+7.07° 16.246.9%° 1.9+0.6% 18705  .000

FE 13.1+8.6 17.1+8.3 411421 72° 45.2+20.8%° 3.9+1.4°% 15617  .000

Bowam  TB 58435 1444125 58.8+24,3% 56.1+21.1%° 41422 30844  .000
LS 8.3+2.9 13.2+7.6 30.9+12.4%° 3124137 6.7+3.7° 17.368  .000

Trun RA 7.145.7 8.3t6.4 10.8+11.3 8.6+5.0 79451 334 853
ES 9.0+4.0 129477 17.6+:89° 18.9+9.8% 9.9+6.1°4 3.081 027

Leg RF 8.2+4.3 10.5+4.2 11.747.3 10.7+4.7 7.9+32 1.138 351
Glut GM 14.0+5.4 15.68.7 13645.3 135454 12.146.2 391 814

Values are expressed as the mean+SD. Trun, Trunk; Glut, Gluteus; PD, Posterior deltoid; Tra, Trapezius, RM, Rhomboid mgjor; LD, Latissmus dorsi; BB,
Bicepshbrachii; FE, Forearm extensor bundle; TB, Tricepshrachii; LS, Levator scapulae, RA, Rectusabdominis, ES, Erector spinae; RF, Rectusfemoris, GM,
Gluteus maximus, Ev(D), Junbi(Set),; Ev(2), Geogung(Set up); Ev®), Manjak(Full draw); Ev@), Balsi(Release); Ev(), Machim(Ending). *:p<.01, a:p<.001
significant differencevs Ev(D; ¥ :p<.01, ®:p<.001 significant difference vs Ev(2); ¢ :p<.01, ®:p<.001 significant differencevs Ev(3®); *:p<.01, %:p<.001 significant

difference vs Ev@).



Table 3. The comparison of muscle activity a each event between parald and oblique stance group during shooting motion

in Korean traditiona archers.
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(unit : %¥MVC)

",

Muscle Group [
Ev®D Ev® Ev® Ev@® Ev®

PSG 2.8+0.8 9.6+7.1 54.2426.2 4044110 1.8+0.4

PD 0SG 40423 7.8+54 47.6+13.1 43.8+13.3 22+04
t(p) -1.078(:313) 0.453(.663) 0.505(.627) -0.440(.672) -1.414(.195)

PSG 7.4+1.3* 22.6+28.0 51.4431.7 49.0+26.9 3.8+04

Tra 0SG 10.8+2.8 14.0+9.3 67.5+28.7 63.5+24.9 5.8+2.1
t(p) -2.414(.046) 0.583(578) -0.789(.456) -0.829(.435) -2.089(.075)

PSG 5.3£3.0 19.3+18.5 30.8£23.9 42.5+20.7 35417

?;%V RM 0SsG 9.045.7 20.4422.7 1244472 66.4+36.1 8.6+5.7
t(p) -1.181(.276) -0.082(.937) -1.250(.251) -1.168(.281) -1.699(.133)

PSG 6.6+1.9 7.6+2.6 28.6+15.8 24.8+6.8 5.0+£1.0

LD 0SsG 5.61£0.5 8.2£35 24.6+9.8 26.8+11.4 6.0£1.2
t(p) 1.104(.302) -0.308(.766) 0.482(.643) -1.337(.747) -1.414(.195)

PSG 3.0+£1.2 2.8+15 15.5+10.6 15.0+10.0 1.5+0.6

BB 0G 36+15 6.4+5.7 16.2+3.8 17.2¢44.1 22+04
t(p) -0.651(.536) -1.235(.257) -0.139(893) -0.453(.664) -2.058(.079)

PSG 12.6+10.3 18.0+11.7 45.6+28.8 46.4+25.0 4.0+£1.6

FE 0SsG 13.6+7.8 16.2+4.3 36.6£13.4 44.0+18.6 3.8+15
t(p) -0.174(.867) 0.324(.754) 0.633(.544) 0.172(.868) 0.206(.842)

PSG 5.2+4.8 9.0¢£7.0 48.4+25.3 43.6+18.0 2.6+1.5*

2,0#\]/ B 0SsG 6.442.1 19.8+15.2 69.2420.5 68.6£16.9 5.6+1.7
t(p) -0.516(.620) -1.444(187) -1.427(.191) -2.265(.053) -2.970(.018)

PSG 6.6+2.3 11.443.8 322481 31.2+12.2 5.0+£1.9

LS 0SsG 10.0+2.4 15.0+104 29.61£16.7 31.2+16.4 8.4+4.5
t(p) -2.262(.054) -0.725(.489) 0.314(.762) 0.000(L.00) -1558(.158)

PSG 4.4+3.2 52437 6.0+29 5.8+3.1 52437

RA 0sG 10.5£6.8 12.3+7.4 16.8+15.6 12.0+4.9 11.345.0
T t(p) -1.792(.116) -1.877(.103) -1,529(.170) -2.323(.053) -2.096(.074)

PSG 8.244.2 11.0+8.9 15.4+8.8 16.6+11.2 7.6£6.9

ES 0sSG 10.0£4.0 15.3£6.3 20.3t9.5 21.8+8.3 12.8+4.2
t(p) -0.651(.536) -0.802(.449) -0.794(.453) -0.760(.472) -1.309(.2393)

PSG 5.8+£3.3 9.4+3.8 8.2t4.4 7.4+3.1* 6.0£3.0

Leg RF 0SsG 10.6+4.0 11.6+4.6 15.2+84 14.0+¢35 9.8+2.3
t(p) -2.085(.071) -0.819(.437) -1.646(.138) -3.125(.014) -2.255(.054)

PSG 13.045.7 14.246.8 13.4+4.6 13.045.1 10.6+6.4

Glut GM 0SsG 15.045.6 17.0+£10.9 13.816.4 14.0+6.3 13.6+6.3
t(p) -0.559(.591) -0.486(.640) -0.113(.913) -0.278(.789) -0.745(.478)

Values are expressed asthe meantSD. Trun, Trunk; Glut, Gluteus; PD, Posterior deltoid; Tra, Trapezius, RM, Rhomboid mgjor; LD, Latissmusdors; BB,
Bicepshbrachii; FE, Forearm extensor bundle; TB, Tricepsbrachii; LS, Levator scapulag, RA, Rectusabdominis, ES, Erector spinae; RF, Rectusfemoris; GM,
Gluteus maximus, PSG, parallel stance group; OSG, oblique stance group; Ev(D), Junbi(Set),; Ev(@), Geogung(Set up); Ev®), Manjak(Full draw); Ev@),
Balsi(Release); Ev(5), Mamuri(Ending). **:p<.05 significant difference between GSG and OSG.
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24 W3kE vt 24X (Draw arm)2] SAIES
(Trap)?] Ev® &H(Set)2t Z(Bow arm)2] S1ZAIZH
HTB)Q] Ev® PFA]7|(Ending)°A F He7Fe] Z}ol7} tp
EfL}, AFA A 7] JEHOSG)Y] 240] 2 0= Uyt
THp<.05). T3t Frhal&2F(Rectus femoris, RF)2] Ev
@ I A|(Release) = AHA A17] FHOSG)2 T&7/3°] =
< 208 UBEom(p=.014), Ev® "A]7](Ending)7HA]
FAE= S UEHtHp=.054).

NI, (12, 25 289 2EA(EMGs)Te]

(Table 4)ol= &2 Azt &&7] 529] Ev® Tt
(Full draw)?} Ev@® IA|(Release) Al 2t £5:2] 22733
o] JHHAE veR. g2 A3t 2R (Draw arm)
o] Y =ZHHBB)Y] Ev@® A] A9 ZEA T} o)t A
TEAIE UeRItHp<.05).

Table 4. The corrdations between bowstring tenson and

muscle activity a event @ and @(Ev®), Ev®).

muscle activity(%eMVC)
Bv® Ev@®
PD 352 588
Draw Tra -.242 -.255
am RM -3% -.489
LD -.196 -.386
BB 301 675*
Bow FE 146 064
am B -.366 -413
LS 146 290
Trun RA ~305 ~334
ES 257 123
Leg RF -379 004
Glut GM 023 046

Pearson's correlation coefficient was employed to determine the
relationship between parameters. Trun, Trunk; Glut, Gluteus, PD,
Posterior ddltoid; Tra, Trapezius, RM, Rhomboid mgor; LD, Latissmus
dors; BB, Biceps brachii; FE, Forearm extensor bundle; TB, Triceps
brachii; LS, Levator scapulae, RA, Rectus abdominis, ES, Erector spinee;
RF, Rectusfemoris; GM, Gluteus maximus, Ev(3), Manjak(Full draw); Ev
@, Basi(Release).  *: p<0.05 between parameters.

= 9

£ A= U AF 247 S3ollA 2529 24
A=E BrstaAl, Sgoie AFeE ZHEEMGE
ol gste] ZAH(Draw arm)@ £Z(Bow arm), B
(Trunk), ®@(Leg), ¥B°I(Gluteus) <59 BHY=E
Z7g5I3ith. A4 B g Pt} ZF 59 F|t=oj A4
Z(maximum voluntary contraction: MVC)S 7|&%k
o= #FSHRMVO)sto] Blwstgith. &H](Set)oll A A
71(Ending)7IA] 5712] el (Event) = UHro] B7IeE A,
ZA g} 29 BE 504 TEKFull draw)d TA|
(Release)oll Al f+2J51A S715tATt7t, wHA|7](Ending)el]
FOoHA thA] Faols A WAstUtHTable 2). €2
Fa o v £ H|F5 S non-dominant arm)
ojH, A9 F1 Fe ZAALEE F5H(dominant
arm)°|th. & & {1 = T A 9E o B7]= 29
5=0] TR IA] Ao 43} B= AL ou]gitt gt
7H] BH|EE M2 11 84 At 284 tEtke Aol
o}, E29] oljgE I F g (Forearm extensor bundle,
FE)} A=A ZEZ(Triceps brachii, TB), ZA|Z2] FHoj
A E-Z(Posterior deltoid, PD)3} A XEZ(Trapezius,
Trap), 29FE(Rhomboid major, RM)IAE THH
Al Alof] 529 oF 41.1%014] 58.8%71A] 243
He AR Uehd §HH(p<.001), £Z9 ofEH
(Levator scapulae, LT ZHA| =2 W25-X(Latissimus
dorsi, LD), Y2522 E(Biceps brachii, BB)ollAl= oF
4.6%0N141 31.2% A2 1 B =7 A A o2 njokst
02 HEHTHp<.001).

ol ZE I H(FE= 71 =E<EEH X (extensor carpi
radialis longus), H2-Z&4&E2H I(extensor radialis
brevis) ¥ A&&EH Xextensor carpi ulnaris) 5°2&
TYEo] 22 &5 H 54 ST AAIZHHTB)
2 FE IHA g 542 SRl oS HHL)2 Tl
<8 ojntHol S9 F&S ST & vHE} A Alo]
&S Ay GO vl T2 TEAS} £5S e 54
Al 2 32 W(F oF 41.1%~58.8%)51 A4, HolS
8 o|uHO| 7] FAtoA] ol 222 AZ o0& 1
9K(30.9%~31.2%)5tttal THekElch

&Z 7= A ol FloMAEHPD)Z &
EE T ojubHe] HY St 72| UG
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BoA) &S sotal, SA K (Trap) EolSH 712
o] m23t 9% 59 &S, FUEERM)S ZolSH
7t2HO] Bg3} olult ) ol & E SAE ok
Soltt. Y25HLD) QEAHTA ] AHe] B 57
I} o|upH O] g FARS sttt JEFAHI(BR)S 2
VA #9 52 st S v A Ao Al9E &
T2 58 5 5T ojupd ) WY &t
3} 712 ¥ SHAH(FEA) &, TolSH 7FEH
o5 A& 59 542 9o & 92 I9FEY o
412.1%~58.6%)5FA| 4, . Z-9Z3d 9] ojup o] ¥ &
Zho|uf BEA] 73] FAolE At E oz e S W35t
£ Z(4.6%~26.6%) 22 TAE|QIch A F2] AFHAQL
71 EAIA A= 5ol # e U1 FY]71E A
ZEfAE Sof kst 519 A (Min, 2010), 012 FFIA|
Qe uete] YA Yol A3eit SotgnlEt stof &
T2 HARS v|E X Ao 2 AR o] iEE
I A B71=ka Aokl dokJung, 2013). E27] 54
Al EZ3 AR Ze] T8-Eo] 242 A -sA 2-g-sto] B4t

TREo] il Qlokar W= Qi T =3 E47] A
o] ZA| &3} E2o] oj7f F-41 22 L ol - I &
2 2 A2 v W3 Aol A ZR|Ee] ZEjo] &
Ml Eth= B 15 A eHKim, 2020a). 0] 2 7o) A
ZA L] HjFE9] T5-50] ] oF 40%01d B33} H=
Aol A 11 olfE 2H& = Q1S Aotk et i g7]7] ¢
23]7] FHoA FHL TS 1AE HAA 2 THo] 1
=o] e A& fAEE A 2 o g AR L2 A9
£ 52 F71E Sl SEAE F0]1 oA E 3
Al7]e B&o] o|FoiAof 57| wjiZo] AiH o= T}
oj/fe] T-&o] IA E/st Hl= Ao HEch 27 7
ARE Q] FEA] 9l o} 7] TE 9] 5A At o] YHIE
of B]asto] F-oJoHA| wrhal BAlE| T glo] o]F HFsh
I UKKim, 2017). EgH SHgo] opd FFo] 79014
o, A 109 o] sHH FgAlee] DeR(LA) 54
< 114 71| EkE o] 8oto] A4 Ayt t2(FHh) & E
2|2 2712 9] ofo](&Z3]7]) B2 Al vkA] FAAE &
Z]Qlo] glittyl Hiskil 9l AAXH(Kim & Kim,
2005), B 5717 2 25]7] =Hol|A AlA 2] A+
< AR Y5t o] 733t o] Fa st AE oJu|st
£ Zlolgh Azt

E5(Trunk)ol olx+= HFAEXErector spinae,

¢

of

o

1o @ 1o o
:

ES)}2 &3} AR L] 53t FALSHA THRt} AL Al Z¢
7} 9F 17.6%°1141 18.9%7HA] B/ == 2 0= Urehd Wi,
HjZ2Z(Rectus abdominis, RA)OIAE Z80] &4t
EA] ok Ao E Yehth #HFAlE(Erector spinae,
ES)2 B89 AHAA H2(s]2) B 52 s,
HZ-2(Rectus abdominis, RA)S 23 &3] 522 F
& Yok 5ol E27] & Al A AIYA A=
FolEAolgsto 715 H9-a T Z ot
t2 212K Jung, 2013), AA| E47] F2tolA @4
1 A = ACE Uehth AR £ &4
4o S FeE A Hg= g S Yy e
Aol A sle)i= 2A AL AAE A5 ] el /3t Bl
Ao 2 wE At doha| 22 (Rectus femoris, RE)Z}
8271 XGluteus maximus, GM)°] oI = = B4l
From|et Wsk= UEhA] fhof, &47] 52t Al JHEolet
SFA] 9] T8 B2 A RAlEE Ao E e
oAM= Br7) & A9 TEAHEE Budt A=
o] ®11% 3 AtHChoi, 2020a; Choi, 2020b; Park &
Han 2019a; Park & Han 2019b). | oA} 58t &
A= g9 60met 30m 778 Al A 853 57
HE] AL E vl B4R A Aol A & et
FASHA EE2Q), WHlA, 79, 78 & O E YRl =
9] ZA L3} FZo]| SfFot= BV = Z(draw arm)¥} v
EZ(bow arm)] 27+ 47119] 53 ¢ A9 270
9] F 1071 259 /4 AESIATHChoi, 2020a). 12
2 AY] vEARa HEA] AlQf FARSE 171 1781l A
O] AL vlus £ o, B7]= TR AEFEY
(BB), FIAHLHPD) T SA e (Trap)} vl= 2(F
9] A=A L (Triceps brachii, TB)}S Z}z} <oF
37.4%, 27.1%, 20.6%, 35.7%7tX] Z7Fol= A2 et
W, OF 16.2%, 42.1%, 55.4%, 56.1%% et £ A7}
OF7te] Ao 7} QU EZE, Fal &} FFAL9E S HiA
0 & s ST HAH Hlw) oJFo] IE GAF2
5 57|29 S EE B2 Aol A E(Choi,
2020b) FAPSHA Z42ke] Z5o0A °F 38.3%, 33.3%,
32.9%, 28.6%71A] S7Fok= A o= el o] A & A
T} RS zto7} Qlit. ol= &) Ao 2 HE AJZfst
of A, A, A= 5 TSRt FFFel sto] UEhS A
O 8 FEEojXIth E3L o] AT Ao 78 T
71 ZEFAD)Y F2E7FERF K Flexor digitorum

0

[¢]

flo o

N
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superficialis)@ W)= ZHEH) AZAZHHTB), 541
EXTrap)ollA A A4 o 1 d4of Bgf| o] 2
T84S Yehfo] Tajo] Y Z8of|A 9] et ZrEe
ge/doll YT VA 7Fs AT AL Qitt 459 &
ot E2719] Aol tisiAle 27141 A e
T A0 AteHrt.

SHH, mkA7] HHPSG) AFAA7] HHOSG)Y] &
27 52 A19] T&44E v st A, AFA7] AHOSG)
9] JA] Aol A YohE]E22RP)Y] &40l ulEA7]
HHPSG)l vlote] =11, uFX]7](Ending)7HAl &4 R4
== Aol e FtHTable 3). X3, ZAZ9] SARE
(Trap)2] &81(Set) et 2] LA ZHHTB)S] 1t
Z7](Ending)oll Al AHAA7] HHOSG) &40l =4
UrElstt) ol=jgt Ak= w7 o ARAA 719 Aol
G27) 54 A &5 0] 81, Y G710, RESR= 5
2ol Al UehA] ¢k, E2715 FHlokal uhReohs A}
AloflA] A& zpo) 7t Yehh= A ofu|gict, AR 27
BAoA1 9] Tt BHA] Aol A AR Eo) iR
9] L&A FEA LTt H WA E Uefh= whd, o
2R E Fomlet W87t glo] 5.8~15.2% MVC
Hiele] =8 FABEAL YITt. o) AMA7] FHHOSG)
o] WA| F&+E EFTE 11 F FAoA] SHAE HE]] ot
of o] & & LH5IA Q= AL oulsict. E3h ulEA] 7]
HHPSG)9) S 25 iAo HWol HAIE FHA]
ok 57| WiiZo]| 54x]9] F19] U7} A o= Agt= 9l
< 7FsAE Qi 4] AdEjel uiR] 7] oA 9] T eke] &
o] o]t A 3 02 Qlaf Fo] HAlEY| HhEd 7hs
go] Qltt. 35 G| B4 A9 AlA| T 2 #sto] of
3l 271 A77F B a3t o]folct.

2] 3} TE(EMGs) T AHAA IS AR A3t
NA = ZAH] ALFZHL(BB)2 Ev® TA| Al &
A3 felet B AT e Ae2 Uit
(p<.05). &, 9] Ao] EolAE HA| Al ZAE9]
gAY Lol Flo] Wol Eol7k= Ao R Yl Hrt ol&
E5t0] ARgots o] o] 1355 AR ] TEA|
3] 2891 e S U Y "9a o] Sk
I g

22 H A

Suet e 27 & A9 ZRAHH(Draw arm)Z}
ZZBow arm), E5(Trunk), El(leg), Aol
(Gluteus)?] FHE(EMG)E S4stact. 1 23, 72
I FZo AT ISolA TEHFull draw)zk A
(Release)ollAl 2J5tA S715tATt7t, wHA]7](Ending)ell
sl TA] FrAoks AS s Ha(Trunk)2]
HFARE TR A A] EAEE AoE YER B
o, a3t o, EE7120) QolAe £ 2
39] F-oJHgt Mk UEbA] ghol, &4 B2 Al I9F
0|9} 5441 9] 5 B/ LA RAlEl = A LR Uy
. ghH, uEA] 7] JHPSG)TH AFAA 7] ATHOSGHE: H
W Ay}, HA] Al ARAA7] Fee] dehe 222 &g
go] mi=A)7] el Blste] =11, mRA| 7|71 =4 /A
== Aol grel Rt E3h &9 o] Hobd4E TA| A
of| ZA1 29| T FE/o] EoR= Ao| HrEF
o}, o]t AHEERE 3 GR7| Al BEF L o], 3
0|9 TEH = G 5 52 442 o 32 9
s, Bl A7) A LSS AAIE B2 fIste] sHA 9]
TS A T 7T Eo] FEo] #2455 4RE 9
TR 282 7] 9ok 7hs o] AAFE i

ZuE

ol
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33 g2 54 A 284 84

ZEM', Zhou YueZht?, BIES®, A7IE¢, BYSS, L2, 01710, a7V

'SHORST B4
518

2= OfRHCH S CHEHEIA
olsratn wa
‘STARSL B
SZOICHEt M CHEHEIA
205t w4
TSHEAR XA MISE MR

= RS Aot B dF9 BHL I3 FAE Yo E Sa7] F8F9 2HEE BUkste Aol
() did2s =3 A 10802 g27] ZAlof whet afs A7) 25(PSG, n=5)3 A4 A7) 15(0SG,
n=5)9] & Yo ® FEIct FHE= TH(Set), A3 (Set up), WA (Full draw), FAl(Release), TFHA]7]
(Ending) & 571 5&+9] &a7] oA 12709] T804 SHAEE St (B3 vt 9 HA] A]9] FHo
MA R, SAED, Fuhed, Z2AZY W25, EFZdd, olfgHdR e, AgAZHL, oASdd
9] T2 oot StetA 7L, v 7] Ao = ThA] FARTHP.01, p.001). E3E, HFAEL9
e T 9 9] A] Z7HpL.01, p00D)EH BHE, wiE2E, WokelE2, E27120] YolAle fogt
Hok= ok ukE A7) Ady AFd A7) A vwst 23, AFd A7) Ao doEeed 2342
upE A7) ko] WA (p<.05) 5 Hot =9k, uhx]7] FAH7RA] {A = AAeH(p.05). THE, &9 o] =ot
A4S A Alo] 2] Z9] EFZ#iT 2840] EoHtHp.05). (A& =3 Ea7| Al B, o], 9ol
TEET gt 5 50| v EAsHETE Aol AAE AT T3 ks A7) ZAAAC] AAE HIE7] Ak
ok29] &40l JAE 7HsAdol glon, &9 FHYo| w35 74X o] AuFATE 48 TP 28T
Aoz wE)

F80]: I3, Ba7|, 38, AL, A
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