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MEAD BT O 2TEA2 388 KLPGA M40l
J|&32t #IIHR QI ThSH o1 2 A

2 o

A &A% 84 5 (canonical correlation biplot)+ FE/d3E4olA F Hay Fdkel 9
AA ZAE o AsoA Wy A ke AL} RAEY BAE 2] AT 24
9 2ot} o] YWHEOoZ FHEA (2006, 173 3 W4 Hhol] o7 HHAR A O
g At PETE F A FHdol o3 gHAgE R AT Aes B 4 Aok HIZo|
Choi2}t Kim (2008)2 7H7ﬂ] o] & g & AaA FEEY Y & ZAHS A
Asla o] E FHI: ol FHEAS &8sk He AASE vk ARk FE o
A A 8 AR tiE A= 5 BE T YA LA sk gt

2 Aol M= Qoowc KLPGA A4 & 43 <9 A9 509 e didoes 248 34
=g 53 780 (Bd HE . O A5E, 3 MolEE, ¥ BYolaE) 47
AR QAASF(4F, B B TS AHE T FAENE 83l 7 des

1o,

248 Amaeg

1. ME
A Z2AA 8% (canonical correlation biplot)s FAEATEMA T Hy fchol] o3
A 2R o ARelA W4 U ] BAS NS BAS B AT 242 2
ojtl o]= AutAo g HEA (2006, 1) o & WS Fcho] o3 PP LR f et YA
A PEEE T g Aokl g P52 et Aos £ 4 gtk

ZU o Park (1995), Park®} Huh (1996a, 1996b)7} FSAFARBM oA &3} o
H (quantification method) #FZ o]&3td A=AAEe} T
o o) 1ue AT UL AL, Al 85 AT ol4kl
se) ilshE AEehsich

ArlA o 7 F X (biplot)= 3% tha s B9 A3E Bt A 4T 5 7 diF
A 22 ofe] FopH WHwol helA] BAE A7 38 7 Uch. UEE Gabrie
(1971)0] oA 22 ALE AT, Zhell Al Choi (1991)7} Heos Arfstgon, o & 3

1) (760-709) AABE HEAl A5 me) 46902, ST A AL, A2

F-mail: thchoi@asc.ac.kr
2) (609-735) RAIA A At FAHFT AHF AP 30, AR FAS A, 2

E-mail: yschoi@pusan.ac.kr

P

—




gt B2 22 &3 (1993, 577 Aweldth tFtht 84 5 (2005a)2 ThHEF
BAMRA 3o B4 2AXE ARESHR= MANOVA FE =& A3ttt ¢ voprt 34
=F(covariate)d] 237 = HA$+ MANCOVA FEEE F8A 5 (2005b)2 Akl 58

o] ol & HATE FHEA 5 (2005¢), Choi 5 (2005a) 18]35 Choi 5 (2005b)+= FE= tj
gk &89 &5 sl -

F 2ol Choi2} Kim (2008)2 7AlE°] B2 &% AR o)A 3 o] s A4t
AE AR o] FES= TA#-A S EE5te WHE AT 3= &
ol A B tN-&F AR ol e A= AT BEEAA R LA 24 F‘Q— :

AT A= 2006 = KLPGA(Korea Ladies Professional Golf Association)
A wf A9 0EE AR BEAH FEEE S8 el i (BT HE T,
A A5, 3 AClg, 3 2elol28)% A4 AL AWER(3F, H2 BUe) B
= QQEJ- THIAS &85t 4 A e Al=stE R oln| HElE (2006)
2005 %= KLPGA A9 A o ol 7laﬁ?ll’} 87, Bl tisf ~3jofvke] 4
A3 53 HEA (multiple regression analysis)2 AAISITE 2734 BE 13& 3
T £ 4703k Choi®} Kim (2008)2] ¥l ule} AE2A4T FJE =N 2HEHS &8
1 3= AAl £49 o E Ho|A} st
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e,
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o 30 Pn

—'—l
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A
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_1_,0
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o] Bele BEAT AL el & P A LA (2006, 232)2 FT2 AEAD
3 dwol g4ael B 7ok ARer)z SR
4o % WST Aole] BAE RS i Yolth 2 WS oy

ot
d|

X
N

s
1
fo
i
re
2 rin,

%
42 4SOtk AZATEAL Hotelling (1935)0] S84 42 AALE 7oz of
o HA7IHEF (7SR, A75Y)H s (Aesy, teey)7te] A E HAF
C}.
HA p7He] W4} gl HFR o|FAR F HEE x = (21,...,2) 2y = (v1,- ..,
yq)!}‘f 2kzy B Hx (U‘xla”'ap‘lrp) o} Hy = (ﬂylv y Hyg E 7R 2R sEAEE

eo» Dyyy Doy = 58 74X & S E o}
2oz 9ol AsHE ust vol Yl £ A5 2zt AR AR

g/

Zy=wuz1+ - +ux, = u'x, Zy=v1y1+ - +vy, =Vv'y (2.1)

WZHsAL ol AHATE WETY BAU(p X g AU PHE 14U Fosk O
82 2k =4 %] (simple summary measure)S A3ttt webd 4 (2.1)8] F AF AT 7,9
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=

rz.z, = ‘ = = (2.2)

—
I
M =
-

1Tk, ATIM Syr. Syyy Sey® A7 Tuy B0 By o BE BEARLESITE 0] 4 (2.1)8
A ASAY ush v 4 (22)9 F ARAT 4BE Aol LTAES Bo 7T
& gtk A4S AUEHs duSe 7,9 2,9 Eiol 19

VS, v = 1% T3 WS,vE AdEss ASdE ug vE 2E AT $Ls o
G a)Z&e gl18= $4(Lagrange multiplier) 32 o]83tdH A o239 + IFA
A (eigensystem) TAEZ 5T & ULt

(5718, S7 1 Syr = ADu=0,  (S;.18,:57 8,y — Al)u=0. (2.3)

Al (2. )Oﬂz’ﬂ T87F A\ ZE o7 AZAY A|Fo|th o] 187k 7h4E= » = min(p, g)©]
B A 2> A > 08 27 €A Hof Aok ek TRAAe 4R get kds A2
a2 Xﬂ%?l Aol ti-gshe ZEE w g vieE 24 "ot olE Z¥EEE ;“’—%74])‘““‘51

et Al (2.1)of] hYEH ASAHS9] & A 7, = uixidt Zy = viyE 7o Atk &
3], O]E 2o AR kR AEAATE o = VA BB o = 12,2, T THEITL
Al (2.3)9] A A Aol vl A 2] gFE8f (singular value decomposition)

1

7 SpySrf Syr = UD V' (2.4)

& o] g3l FEATHE S} FAE4AE A 5?71‘:”01] —TL‘%‘ T5 ok A7|A =277

pxrikgxrdE U = (u,...,u,)2 V = (VI LV 2 BAEAFHE S Angdol of

Z8d D, = diag(VAr.....VA)E VA > 2 \/_ >0 4741—‘2— Zhe v A A gho) AF4

e 94 E st ok

mebd F MEF x = (11,0 7) 2y = (Y1, 5g)' o) THBRS] 2T noe] RE WY

& 242 2707 nx pshn x gl Xshyet st ol5e FAksle] Arkn st 2elE A
(24)2RE AR EEYEATASHEE S 237}

a; = SePu,. by =Syivi. i=1,...7 (2.5)

otk o)Eel elalA TR EEFEARASEEL A = (ar,....a,)9T B = (by,...,
b7t Elh oS SalA AEATES] HEE ARYY Xol oo Az as 4

= Q
FE2

Rx = XAD,,, Cx=AD_, (2.6)
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ojm AR E Yol tiste] FFx FL3} &% P2

Ry = XBD\/A, Cy — BD\//\ (27)

=8 BATFYEL 099} 2 ARl hojol A2 asALolet T S gk 54
A de sl @ Teld RAPR o FojAH]
o TAEL A (24)2VE QoiAE A AEAB AFT T

o] o= Choigt Kim (2008)8] R &40 tidt W& 3372 3lxf. A S0lA]

R, dMtA o R FEE T A5 HHE AAHog RHI} A FRE JJr‘Cﬂrfﬂ T
+ B3RS 7HR A AR T JRA 7 B2 ] AR A= o] 3
ot ol & S5 A& 8% AHRY 7H7<ﬂ TSl B&A ol A3 K- -’§ 4@%’:’9:
Tslo] AT P S8 AL MGt K-He FHEAL vgAA 23]
4 (non-hierachical clustering method) 2.2 I <dyg]&22 4GA 2 t}23} 2o}

o flo X9 30 r£

[ 9A 1 ] K7) 27 FREE £83%
@A 2 | & MAE 7P 7R SARE 2 TR g9t
[ Al 3 | FF FAZ AL
[ 4] 4 ] [DA 2]eF [DA 3)& o] goAYA] &g wf 714 whE st
o] wf, Sharma (1996, pp. 221-232)+= JAA FHYHAA 2 232 2o 73 F4HE =
7] e 7 K2t 27 ]‘:7‘4 27 AMgEtE e Al ok AR TR E &

AAZ, 2WAY, FAAY, BFAZ, = (WARD)4Z 5 B o] ok

2 ATl E SAE ZUPY 5 71 ReRoE AsHE 37T, 249, %=l
AZ AHEste] RS 35t HaAFESEH A2 (root-mean-square standard devia-
tion: RMSSTD), ¥H£-8 R?(semipartial r-square: SPRSQ), R%(r-square: RSQ), CCC(cubic
clustering criterion), pseudo-F(PSF), pseudo-t?(PST2) $& o]&3le ZH9 & K& 27
81 B,

A iHA e RMSSTDE

D 11X = XP?

kel

\ p(N; —1)

o). o714 p Myl £, Nk i 24 GO AA £, Xk 98 23 Co
Q= Ak = 1,2,...,N;), Xz ifAl 24 CiolNe] Baolry. 2B 2AL

[m—

A5
=

g ok
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A WellMe FdHolojof 22 RMSSTDgZLo] Zrotof Tt w2tr 39 o ti-a-5

t RMSSTD?] & I2|AM FA% Farh 24skes XolA des e 2 8 A8 +
ot}
Al gl 2A% BF 71 sl R 2 t=34 Zo] Zejd
SS
2 b
=—— 2.
R =< (2.8)

Al (2.8)0A SS= AAAFE, SS,&= A (within-clusten) 33, SSye T3 {Hbetween-
cluster)iﬂ-d—ﬂoi o2} Zto]l EHH T}

= §S, + 55, (2.9)

o

= 1™

i

g

Al (2.9)4 g FA9 & Wy, X;;= (1A F-AA jAR HAE Koot

RH ZAAAMY Holw, X& ZE /HAES Bdoltyt. Y AR7F FoIAH SSi+ 3%

22 55, 55,9 BAARRE U AFTel vlsiA T AlFEol A=F = |
]

zog 4G 4 Atk WA, B2 gol FA% Z717h BT RolA theH = A
= 246'1— 2= Olq_

Frlr ><.
ON 0_1..4
N

SPRSQE ZHRANA Jok 7 SAMS 245k EAZCR, 54 Y3 & olU(d:
0.1)0] THo| 514 gk ASE 1% Y= TAHoletT A} R2-4 Ao9) itz I48
23e] 22 A 4 Y}

dart gE ZoIA theE & .
CCCt Azte) 2A0 BaRTen A9F o). TARAE 49
2o} wAREs PSS Sohe 2
R?29] vl& 7]—:—(cr1t0r10n)0§ AR 3o 2Ae] ~2) CCCe) A+A
o] Al H g B¢ 2 UH-J TR & e ol
pseudo-t? AR FAHEHS F I 7 giF FF Kol He FAFIH. AL T
A7 B Aol RO Bod T THE BAL. folsd 2UE 202 fANE
By olt}. pseudo-t® ghol Zthkes A
el F31, wWle) AL AT
pseudo-t? & o| &3l 2HY +& AA3

o A7 Ayl Wil AL oujdlnz FAL e
Aol £}, pseudo-F EAZE 0|9} FASA W HE
C}.

r[r
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3. KLPGA M%9] J|£Q010 AJ|HX Q0| 24
3 T

2a0A aord AEABEA YUE TURAS S8/ AU ARE FRANZRE
ZH3(KLPGA) & # o] A (www.klpga.com, 2006)01]/‘1 AZsH= 200635 AA A719 7]
2 agolth B4, A7171% 53 35 3 ¥ A7olA AL Wz BRE(scoring
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dime | | dimg |
2+ + P2 + 3+ +
* X4
| + P31 * P01
| + P19+ POS + 2+ +
X =+ + PH
P47 P29 P27iPM4  + P17
P+ #+40++] P22 + P05
P2pP26 «P3P1Y ++P13  + POB _ _ _
04— PA2++P++-++P2+— ¥ 3-—PD4-4——= 4P}~ m o+ 1+ P21 + s+ ¥2 =+ ¥l + P02 +
P49P+B8++P50P41 + POY P43 + P03
P4EP37P+4F4+ P18 + i3 P47 ++ P39
P24 +++ P2} + PIE P4Z + +P36
P32 =+ P25 : Pe++P+9P{5
-1 + P45 P08 + + PR + 1 P46-++PP44P14-PC7? +-Pl4--- +
* X2« P10 P32 +++#P+8P17 = » PG
PAP2+ *++PiP11
P45P2+ #++++ PO
P411P13++ « P10
-2 T + ) T P20 P12 +
-2 0 2 4 -2 D 2 4
dint dimi
(a) (b)
a4 3.1 AEAA ((a) 7I=8 Qs (b) A7 H QM)

average), B HE (putting average), TH A F &(green in regulation percentage), 3} Al
o] H & (par save percentage) utH o] 3 -&(par break percentage) e (prize) < A A 3H

ot 53], da2 A7E9 €8 (ranking)E 2% T8 Hgol. AFd o] Wes
Zx 7719 AAAZ Xt £83 71 (A293} B4, 2003; APGA, 1996)E of &
7R EoA B ol HF AFolo AL v)x SAHIUYEES 712 AHAE I E golE
A= FFol et 53], Ho HAYF(X1), 28 HAFE(X2), T Ao 2&(X3), 5} Hy|o]
& (X4)S 7led¥aTor A5(YH)H 37 B (Y2)E 71488 dMeFo g 18
& o Stk

a9 319 (a)} (h)yv 27 7|8 Qe F7148 80l os 2319 ZA2A
#PEEE AAEE 100%0ly 53], A AR AE4TA0] 88.32%2 £H 5 diml(A1Z)
off th3t Mt 2 ® FE3THT of AZch

3% 3.19 (a) 72 QT dist A4 dd oA X2(adAFE), X3(3HA 9]
HE), X4(3taHolag)ol £HEQ diml(A1F)o)] thdte] 22X vl Eo] Qlo] o]
Aol £1 2e AT UYL ¢ 4 oy, X1(FEHES)s YR v A4S
GJeRd sz Qick. 283, A9 109 ol A4 (P01-P10) 52 £33 49A A4Ee] X2(2
ea—ee) X3(ztAo .ti—,%) X4(Ste g ol a8 ) A5 22 WO Fo Qo A A

Eoll wisf 4Hd A5 18858, Aol HE, stHo]g80] 2L & & Ut}
EE;}, Xl(%&ﬁ%%‘:)e—’ee} FHA AeEE ) 9gke] Bo Q7] dif el 49a HeE
< BE Aasgee Avte AL & 5 ok

tUEo® FrIAALHsTol tig 234 AEdF FEs IY 3.19 (b)ollA Y1(4
), Y2(BF )7 diml(A15)o) st ME o8 Wakl F9 glo] 4gFe] t& B
< ¢ g ok —61 AN ApEol YI(AAF)ASsS 22 3o o 9o 3 d A
=°l v} 49 A ArEe] 74 AFdE 558 & 5 Uk B3 Y2(BdEe)dsel 4
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(a) (b)
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)
HU

|

o,

L 0o
S,

tlo

A A FAE B TR A s B AGE FAT
obulio] BHES ofolelolt Eetoln Aol B AT FA57] w7

SEECRY

of ABAoE 7124719 FuRTIH BREEE F27] AsIAE ARAG BL A
e BRI AGSe Aol £ FRELE S5 WA} AEkn AHsn 9
¥,

, 3ol A 5039 Aol 249 AolA] HEol Aoto] ee 2
Atk WA 2ol A AFE F4 UG BEoHo oS E ABelA AT o5 2
o FAGE Baso] 2H 4L Forety sk
o] Z st WA #Re 5 ZASI7E skxf. 2™ 3.29 (a) RMSSTDS} (b) RSQ 3t
o 3t FHH A (ave rmsstd. aversq), T A (cenrmsstd. cen_rsq), LFE=A A (ward_r-
msstd, ward_rsq) 1HE £AUE l"ioi—r_l_ ATH WA 9 3.22] (a)dAl= Z3e 49 o
&=+ RMSSTD®] gh& 134 543 7447 2 ”5}— XA d3H e TAHY 75 AT
- Qomzg, 3757 FHo] AEE 54\.9.:?_ Heloh ¥ 3.29 (b)ollA+= RSQE Frel &
A% 277b RAY Reax 2 48 4T 5 donz, 3457 wHo] A ualt
T3 SPRSQ, CCC, PST29] 4-¢% o]g} tsio|dh 7§J4-§ vetlo] A=kl X7t
A 2H9] 4 KE 2RSS PUS9] ATE ThA AelSE T 315 o0k
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£ 3.1: KLPGAZI= o] st 29 £
A Z 22
RMSSTD 3 4.5
RSQ 3,4, 5

SPRSQ 3,5
CCC 3,5
PST?2 3,5

E 3.2 KLPGA A2 oA zZ+ A9 =AZ;

SRS
X1 X2 X3 X4 Y1 Y2
3
1EQ(CL1) —0.794 1.844 1.881 2.246 2.519 —2.119
2—3%}(0L2) 0.221 —0.481 —0.566 —0.504 —0.451 0.588
377 (CL3) —0.277 0.554 0.772 0.449 0.192 —0.733
¥ 3.3 ZF T &3 A
Z23 A4
124
P01, P02, P03, P04, P062
(CL1)
27 P14, P15, P17, P19, P21, P23, P24, P25, P26, P27, P28, P29, P30,
(ELQ) P31, P32, P33, P34, P35, P36, P37, P38, P39, P40, P41, P42, P43,
P44, P45, P46, P47, P48, P49, P50
33
(CL3) P05, P07, P08, P09, P10, P11, P12, P13, P16, P18, P20, P22

B2 gt 27 AEFoE AS
gol AdET} Ao 7pg AL 5l
vt 2 2w, E 325 W4d 7 249 4% E 33
A& iz glck

39 335 E 329 TASAW] tE WA= AlLZe] o] 08.48%olch. o
= ote] 29 3.9 ()9} (D)ol et A5EY 2T W5S0 Aol 5L AT
gtk 1% 332 BW X2(2ARFE), X3(FAlelng), Xa(shudelag), VIR

w)°]
dim1(A1%)o] thate] 22 Wil o] Qo] o] WSS 7hel o] Abgo] Fobd Te AT
2 uehge ¢ 4 gow, X1(FFFYS)H YARTES)E YA 5D woe 3
< Yet L glck o)™ A2 oln] 21 3.19 (a)¢} (b)E FAIC HH’LEPO# MEZ e W
Zoll 8 WSS ABALS QB AT tFLolh
thet, o5 :LE'JOM I 4 AW H4Se) 2 uel 1 2] EAL d¥she
MiE7e S 19 338 HoZT T ANZH(CLL) ol £ des2 X2, X3,
X4, Y1 9557 z.;r-% oz polgle AL ¢ 4 Uk &, & 2ol $3 4SS )
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A Study on the Relationship between Skill and
Competition Score Factors of KLPGA Players Using

Canonical Correlation Biplot and Cluster Analysis
Tae-Hoon Choi" Yong-Seok Choi?

ABSTRACT

Canonical correlation biplot is 2-dimensional plot for investigating the relationship
between two sets of variables and the relationship between observations and variables in
canonical correlation analysis graphically. In general, biplot is useful for giving a graph-
ical description of the data. However, this general biplot and also canonical correlation
biplot do not give some concise interpretations between variables and observations when
the number of observations are large. Recently, for overcoming this problem, Choi and
Kim (2008) suggested a method to interpret the biplot analysis by applying the K-
means clustering analysis. Therefore, in this study, we will apply their method for
investigating the relationship between skill and competition score factors of KLPGA

players using canonical correlation biplot and cluster analysis

Keywords: Canonical correlation analysis, biplot, KLPGA, K-means cluster analysis.
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