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PURPOSE This study theoretically explains the relationship between Keirin players’
core competencies and their performances. It also analyzes the impact of interaction
between objectively identifiable core competencies and players’ efficiency toward
their results, that is, the ability to convert their resources into performance. METHODS
Using Python 3.11.1, 20,185 race records were collected of cyclists who competed
at Gwangmyeong Velodrome in 2022 and 2023, and player efficiency was estimated
using the R 4.3.1 package. Subsequently, the impact of players’ physical abilities (200
m records) on performance and player efficiency’s influence on the relationship
between physical ability and performance were analyzed using Model 1 of PROCESS
4.1 Macro installed in SPSS 26.0. RESULTS First, players’ physical ability had a
statistically significant impact on their performance. Specifically, the 200 m record
significantly influenced the likelihood of finishing in the top 1 (coef = -.68 , p<.01),
top 2 (coef = -.56, p<.01), and top 3 (coef = —.46, p<.01). Second, player efficiency
moderated the relationship between players’ 200 m record and the likelihood of
finishing within the top ranks. Specifically, the interaction term’s influence was
empirically demonstrated between 200 m records and player efficiency on the
likelihood of finishing within the top 1 (coef = -.47, p<.05), top 2 (coef = -.28, p<.05),
and top 3 (coef = -.28, p<.05) for players with similar speeds, in that it significantly
increased. CONCLUSIONS This study pioneers research that explains the relationship
between players’ key competencies and performance based on resource-based
theory, and it empirically demonstrates that player efficiency serves as a moderating
variable in the relationship between key competencies and performance.

ME
AT A7\ $RT 37123 St Qs EAste] Fotuch
747182 Wgote A7171%0] SRIAGIL 2 4 Uk o2 U

ol A= 7] NE Ay 24 249 7oy s 24
8ol JF2 A= F23 ZH 8ol WiAY Sl w3t BAL
SEHore 28 AVHoER 5 8% 74 T S

O

5], (MYZE: Moneybal)<&

o

3 disolA v% 2

& Al

cc This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

HE| Eg At -2 22 7] A #(advanced metrics)= O1A T
St FE0A AEE I = FAo|th(Baumer & Zimbalist, 2014;
Lewis, 2004; Wolfe et al., 2007).
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2002; Coates et al., 2016; Kim, Lee, & Kim, 2023; Peeters et
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2 285kt AEusEs 192 S0& %N, 29 ojH=
S012= 4F(N2), 391 o[H(N3) L A5 1=, IFA G0
o= #7]sto] FASHA.

PROCESS MacroS &-83 3] &4]

SIFRAS 9] AFER WL (Table 3T} 2}, AS] S42
srgste] N1/N2/N3E 40 449 4% Az 4gstel 54
B4R BYstgth BYust 440 EAQ 255 49
02 Uehicky & & 9t 200m 7|22 ELISIT, o] 58
4 ZBASE EYSIAT. nhsto R, Aol Ae 4o o
FL 0| 4 9t A7 9, F7] 57, el 7o) %, 58,

0e, Adhee EAEsE S

29 Bl 7159 B&L FolAE A2 AT 4 AL, AT A7
Table 1. Descriptive statistics & drelde sxxAe] g2 At WAk Sl A
o I5)5 A [e= oy Xe) 2 Aolgle 7L AlZz o A
age 42.67 5.70
200m record 11.83 .30
1 win rate 11.62 16.87 Table 2. Weekly training schedule
place rate 24.80 25.12 Variables
show rate 38.60 28.62 Average score at Gwangmyeong, Average score,
Inputs
age 37.68 6.23 Show rate, reversed odds
200m record 11.47 29 Outputs N1, N2, N3
2 win rate 1535 18.70
place rate 29.79 25.42 Table 3. Variables for regression analysis
show rate 44.32 27.31 Variables
age 34.26 4.62 Dependent variables N1,N2,N3
200m record 11.03 28 Independent variable 200m record
3 win rate 19.38 22.34 Moderating variable efficiency
place rate 34.98 27.06 . day, race level, age, gear, win rate
show rate 49.19 27.94 Control variables g place ra,tejgsl’lfw r’ate ,
N=20,185
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58 9 A7l FFE HA= oget 82 ‘:Haﬂ ARH 07 wjo]
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&4 9] F3AE2 EA467] 918 spssel HA® PROCESS
Macro 4.19] 23 1& &8st A 5849 248308 4354
o2 HE5HT

REER

1. DEA

DEA= QA9 (decision making units: DMU)Q| A&
Eo*ég BASI= c]"?jOiDMU~ &4 249 gido] == A
oyt 7\;‘14 97 E 4 Qo 2 A9 B A7l b
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A HEE&HQ AE 022 7M. DEA= BAEAS FEE
T 22 7Pgo] 8 §lod, Foix AERES ZHA I AR A
&l Ak v o2 584 Al4lste] DMUE A g3kitt
= 545 Adoh. DEAE 7|23 08 9] 9 A& = 19 Ao
7F aA g AL 7HsHE B4t (constant returns to
scale: CRS)®} 19| Apol7} EAdtth= A& 7HHet 7P+
H(variable returns to scale: VRS)E FEETHCook & Seiford,
2009‘ Kim et al., 2024).
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2. PROCESS MacroE 243 3784
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(Chen & Hung, 2016; Igbal et al., 2021; Popova & Popovs,
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2l PROCESS Macro 4.1 &85} < A
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Aoty et £490] 7ottt ol 3] wiizol PROCESS
Macrog &8st E40] Fa F7tele FAloltH(Doganiilkii &
Kirdok, 2021; Juyumaya, 2022; Kim et al., 2019; Ong et al.,
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Table 4. Intercorrelations

Group 1 2 3 4 5 6 7 8 9 10 11
1 efficiency
2 N1 28%*
3 N2 35%* .64%*
4 N3 35%* ATHE 3E*
5 200mrecord  -.04%* -.08** -.08%* -07%*
6 race level -01* .01 .00 .00 =74
7 age - 15%* S 13 4%k 3%k A40%** =51k
8 gear 07** 05%** L06%* 58%* - 17 21%* - 19%*
9 win rate A5** 37* 35%* 31F* - 18%* Jd6** =31 14%*
10 place rate STF* 36%* 39%* 37H* -.19%* 5% -30%* 14%% 86%*
11 show rate 62%* 32 37H* 38%* - 17%* 5% -29%* 3% 74 90%**
M 0.38 0.14 0.28 0.43 11.45 1.98 38.25 3.92 15.36 29.74 43.94
SD 0.31 0.35 0.45 0.49 0.43 0.78 6.53 0.01 19.55 26.13 28.22
N=20,185, *p<.05, **p<01
Table 5. Regression results on N1/N2/N3
Dependent Variable Independent Variables Coef S.E z p
constant -5.83 9.53 -.61 .54
200m record -.68 .09 -.98 .00
efficiency 1.37 .09 15.00 .00
200m record x efficiency -47 19 -2.54 .01
day .03 .03 1.06 29
N1 race level -.57 .05 -12.34 .00
age -.03 .00 -7.92 .00
gear 1.31 2.43 .54 .59
win rate .02 .00 9.03 .00
place rate .02 .00 6.68 .00
show rate .00 .00 .03 98
constant -4.34 6.93 -.63 .53
200m record -.56 .06 -8.80 .00
efficiency 1.44 .07 20.69 .00
200m record x efficiency -.28 .14 -2.03 .04
day .02 .02 77 44
N2 race level -.44 .04 -12.36 .00
age -.02 .00 -7.34 .00
gear 1.06 1.77 .60 .55
win rate .01 .00 4.30 .00
place rate .01 .00 6.71 .00
show rate .01 .00 4.79 .00
constant -.96 6.02 -1.60 11
200m record -.46 .06 -8.35 .00
efficiency 1.28 .06 20.33 .00
200m record x efficiency -.28 13 -2.21 .03
day .01 .02 47 .64
N3 race level -.37 .03 -11.55 .00
age -.02 .00 -6.03 .00
gear 2.51 1.53 1.63 .10
win rate .00 .00 .10 .92
place rate .01 .00 4.53 .00
show rate .01 .00 10.54 .00
N=20,185
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Table 6. Conditional effects of 200m record on N1/N2/N3

Dependent Variable efficiency Effect S.E

z p LLCI ULCI

-1S.D. -.54 11

.54 .00 77 -31

N1 Mean -.68 .09

=79 .00 -.85 -51

+1S.D. -.83 .09

-9.69 .00 -99 -.66

-1S.D. -47 .08

-5.61 .00 -.63 -.30

N2 Mean -.56 .06

-8.80 .00 -.68 -43

+1S.D. -.64 .07

-9.27 .00 -78 -51

-1S.D. -38 .07

-5.42 .00 -51 -24

N3 Mean -.46 .06

-8.35 .00 -.57 -35

+1S.D. -55 .07

-8.30 .00 -.68 -42

CI=95%

0.2

° °
= i
5} &

Probability_N1

°
o
3

0.4263 0 -0.4263
200m Record

—a= efficiency_low  --m--efficiency_middle ~ —e—efficiency_high

Probability_N2

0.4263 0 -0.4263
200m Record

—a~ efficiency_low  --m--efficiency_middle ~ —s—efficiency_high

Probability_N3

0.36

0.4263 0 -0.4263
200m Record

—a= efficiency_low  --m--efficiency_middle ~ —e=—efficiency_high

Fig. 1. Effect of 200m record on N1/N2/N3 by efficiency
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9] JaAgo] Aol A= Aol Hsf IHEAS AARE ZE
I}, A5 2-8-9H200m record x efficiency)2 19 Y4 (coef=-.47,
p<.05), 29 olW YA (coef=-.28, p<.05), 39 olH YA (coef=-
.28, p<.05)° BAF LR Fogt o] Y= AL YEt o
2hA], 2 Aol A E 71 2= AA T FH ok

(Table 6)2 Zt &R0 gt 2AVF] 520 T2 H& A
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2 AqolA 83 28 5AE HS Bo] gRloty] sl Al
ZYaket Ak (Figure 1)3 Zo] Yehd 5= it A=<l o]5)
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el A9 &7 wiEE(coef=-.68, p{.01), 29 YAH(coef=-
.56, p<.01), 391 Y4 (coef=-.46, p<.01) 7Fsd& &0l AOE
ASEA &, A7 AT @569 5, e SEE E 5 Qe
Aol 4AE Eol= Wl 9T T2 & Aolgt 78 714 1
= A Ast3th. E3l DEAS &8-5t0] AR A4 &40 =25
£, 3% A49 200m 7153 44 7543 7HY] AE 2FsHh
FAFOE, 200m 715 EEHJL R o]Fo7] 45AE T2 19
A4 (coef=-.47, p<.05), 29 oW YA (coef=-.28, p<.05), 39] °]
W Wd(coef=-.28, p<.05)°l FoIet FF2 vHt. &, A+ 58
Jol A9 2558 A 7He8 1Y BAE 2ET AoR T}
At 7Hd 28 AASHIH
2 AT T Z2 o] 24 AARKE Adth AA, AL7]ERe]
ol 719k & 229 A4 g9 S Aote] A BT
o A-&stal o]E Aot AN Ax=ie}t Fokol A
dZ o|E2H o R AASete] sty Yt HHz) olE
Aol ojf AxxEo] £2 JAZ d & =7t
StRAHOoREUY ARz P ARHo R F33 FAAL
YR A2 AY7|Ho| 2L o g 253 A
o] YFZ VA= 5 A7AR
Bl

N b
o

iy

[ & ok
=
oot
o
fr

B AofAE Ax2 o oA o]EstE o] FHEHH 2e17]
dro] 23} 94 o] AP Hog A AU eFo AAHoR
Hgstoict. £ A9 B AgH A5 A, 4719 2
A ZHoAE AT 5, AtE, Addigo] B2 ATt £
A& d 7hsAdo] ke AL Eagk vk 93 (Yoon, 2017), 7
7] o] od AAH 5 SHoAME 500m 7]Z0] AZ o] {9
H 3%k v} 9JcHChoi et al., 2020). o]=

3 9L uAE Aow
9 2x20) Jololx Hol WAl W4l edekat 4 7re) A A
& AR A8F 4 Yok AL PAUT. Ee A maa
m2g Szold £9% Yon B4R i 29 B84
9 Szol4 483t B3], 47 2749 0|27 -2 1
F40l2 52 Fo) 27 ST =olH g A7]eo|2o]

il
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Bl & A ol 2 B A iRlE Sk 23 7+
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s A5 A=Al AFEA 1L gujE A drh. Axx FofoA
o Bg&4 Aqte A F N9 SHOA o]FoA 2 ZoE & F
Atk g FSHJA = o] ARgsh= H-Eolut A9 Aol A4
B2 AREE BES 7|HeR 585 Al 3848E 9]
3l (Barros & Leach, 2006; Einolf, 2004; Espitia-Escuer &
Garcia-Cebrian, 2004; Haas, 2023; Haas et al., 2004; Kang
et al., 2007), & g 7 Fdolv A4 F7ARE 84
o0& H¥st= 58S Yulst= &0l EATHKIm & Lee,
2022b; Kim, Lee, & Kim, 2023; Kim et al., 2024). ¥ A=
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oX,
1o dfu r
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