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An optimal model for winning medal on vault event of

men’s gymnastics: Application of decision tree analysis

Jiwun Yoon & Jae-Hyeon Park*
Korea National Sport University

[Purpose] The purpose of this study was to explore the optimal model for winning medal on vault

event of men’s gymnastics. Specifically, decision tree analysis was used to explore, first, for the optimal

conditions for qualifying top 8th player that have high possibility into final round, and second, for the

optimal model for obtaining the medal of the vault event. [Methods] Data were collected for five official

competitions (Olympics, Asian games, and International championship, etc.) organized by the Federation
of International Gymnastics (FIG) from 2013 to 2016. In this study, the data of 626 vault players were
collected. Also all of these players performed 921 vault skills for qualifying round or final round. Five

predictor variables for estimating for qualifying into the final round and for obtaining the medal of the

vault event were selected; nationality, difficulty score, acting score, additional penalty score, final score.

[Results] The results is as follows. Overall, it was confirmed that the optimal model for entering into

the final round was the difficulty score of vault event. The optimal model for entering into the final
round estimates 81.2% when condition would be the 5.6 or higher of difficulty score and 8.6 or higher
of the acting score. The optimal model for winning medals was 86.7%, which means that when condition

would be the 6.0 or higher of difficulty score and no additional penalty score. [Conclusions] This models

can be used as a basic data for establishing a strategy for medal acquisition of vault event of gymnastics.

Key words: Optimal model, Vault of men’s gymnastic, Decision tree analysis
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Table 1. Research resources
Year Competition Number of players Number of performance
2013 44th World Championships (Belgium) 42 100
2014 17th Incheon Asian Games 61 128
2014 45th World Championships (China) 249 329
2015 46th World Championships (England) 228 308
2016 31st Rio Olympic 46 96

Total 626 961
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Table 2. Research variable

Variable Description of Variable
Classification variable
Nationality The nationality of a player is divided into Asian and non-Asian.

Difficulty score: D-scored Categorization of the difficulty score of the skill performed by the athlete based on the median.

Categorization of the execution score of the skill performed by the athlete based on the median.

Execution score: E-score Execution score = Total score 10point - deduction about technical performance

Additional deduction Deducted when a player touching the mat with any part of the body outside of the marked corridor
(landing line).

Total score Total score = D-score + E-scoret+ Additional deduction

Ranking Ranking of the players according to their final score

Target variable

Possibility to final entry Qualifying top 8th player that have high possibility into final round
Medal acquisition Players who from the 1st to 3rd in finals
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Final Entry
category % n
Final Entry 50 138
Failure tofinal 50 138
Total 100 276

I
Difficulty score: D-score
2
1

Node1 |

| Nods2
upper than 5.6 on D-score lower than 5.6 on D-score
category % n category % n
Final Entry 76.1 124 Final Entry 124 14
Failure to final 23.9 3§ Failure to final 87.6 99
Total 59.1 163 Total 40.9 113
Exeum;nlm E-score Natimla]j'ly
% o2
o3 | ' | Nocs Nocks | ‘ |Noces
upper than 8.6 on E-score lower than 8.6 on E-score Non Asian Asian
category % n category % n category % n category % n
Final Entry  79.5 116 Final Entry  47.1 8 Final Entry 87 8 Final Entry  23.6 6
Failure to final 20.5 30 Failure to final 52.5 9 Failure to final §1.3 84 Failure to final 71.4 15
Total 22.9 146 Total 6.2 17 Total 33.3 2 Total 76 21
Execution .ere: E-score
2
Nodke7 | : | Nodes
upper than 8.6 on E-score lower than 8.6 on E-score
category % category %

n n
Final Entry 10,7 § Final Entry 0.0 ]
Failure to final 89.32 6 Failure to final 100
Total 27,2 7 Total 6.2

17
17

| =

Classification accuracy: 81.2%, Standard error: .024

Fig. 1. Optimal model for advancement to the final

Table 3. Nodes summary to determine finalists: gain Chart

Node Gain Response  Index

100%

Nodes

n % n % % % -

3 146 529 116 81.4 79.5 1589 °

o

4 17 6.2 8 5.8 47.1 94.1 -

6 21 7.6 6 43 28.6 57.1 e m e e m e e e e

wEe 4

Growth methods; CHAID, target variables: finalists

2. Z0} 52 HZESS 98 HEmy w2l A4 1570 (57) 8] o2 5)oleh, maka 15
Aol Aol ek 1589 M2 Y S A Al 2 22

FIGZ7} F#ate 34 AAUS = 72718 A& &, 9z AR AT waba] G- E Al ];,\‘Oﬂ w2 A

A AR 899 sl 25 ek 1Esto] o] 27} @ FEGE APS v S}

191,29, 3927100} o] AFE 01306 TS g 11z meio] 2=S 0 Aanae
A &ohe w2 FIGZH Fdate 34 AAItE]Q 13]9] of Basl7] 9ot TA Ueds AgAds 2404 A
Aebd7], 1819 ), 38 AN TS 2 2qao -
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medal acquisition
category % n
medal acquisition 30 13
medal failure 50 15
Total 100 30

|
Difficulty score: D-score

x*=17368.1,=001
I
Nodel | | Mode2
upper than 6.0 on D-score lowerthan 6.0 on D-score
category % n category % n
medal acquisition 78.9 13 medal acquisition .0 0
medal failure 211 4 medal failure 100 11
Total 63.3 68 Total 367 11
I
Additional deduction
%=44211,p=035
|
Node3 | | Noded
No additional deduction Additional deduction
category % n category %

medal acquisition §2.3 12

medal acquisition 50,0

medal failure 7.1 1 medal failure

20.0

wlw| =

Total 43. 13 Total

[

20.0

@

Classification accuracy: 86.7%, Standard error: .062

Fig. 2. Optimal Model for winning medal

Table 4. Nodes summary that determine medal acquisition: gain chart

node Gain Response  Index o
Nodes
n % n % % %
w o
3 13 433 12 80.0 92.3 1846 °
4 6 20.0 3 20.0 50.5 100
2 11 36.7 0 0.0 0.0 0.0 T
Growth methods; CHAID, target variables: medal acquisition
a4 FR1HE Erbg 7oA HEdS5S 9e A tHy?=4.421, p=.035).
WA B57]1F WeE Aege] dedae(F=17.368, p= (Table 4)l] 89Fd Tr} T5 g 53 913 AR
00D Ao 2 Yetyth, Aol 21&e Enfp 59 A Yot 5 A5 ol 4= 6ol i3-S 3
F7h6d o199 IR E A28 FAAGS AT AEe] F7KM] gk 24191 39 wER Ut 3
995 7hsAol 718.9%= UEtwth 53] &nl 5 2 H o 270 SgEtH A5 gerdA WeEgs
& AFEe] 64 o3t YRR 77E FYsA A 7VeAdol 184% S 7tattt
WG Sof Aufigt AL 7F 100% A . =vF AEo] 4
Pohe G ASE A5A0E VA B A5 54 o
N2ES Fee HA 5 Qe Y FeT dSusE E o
Ueth E8 64 oo YA 478 FYT =
vh AgEbe M s APsRe Sl Hebd se)u A ze w25 293 oA 2
gebe Ao etk 3 GRSl 64 oo w2 @), LR @), Y TS 450 54 3
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