Journal of Digital Convergence ISSN 2713-6434 / eISSN 2713—6442

Vol. 19. No. 5, pp. 461—-468, 2021 https://doi.org/10.14400/JDC.2021.19.5.461
o) 2 B X]O. S = Z= H
AU E4 = T3 AAIEE saldd el ¥4
24
AEA A3 AR

A Study of Influencing Factors on World Handball Win—Loss
using the Decision Tree Analysis
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Abstract The purpose of this study is to collect official records of the 2019 Men's and Women's
Handball World Championships to identify important shooting variables that determine the team's
record of winning or losing. After collecting 192 games of men's and women's national teams from 24
countries and verifying the difference in competition records according to the winning and losing
groups, the decision tree method, one of the data mining techniques, is analyzed. According to the
analysis, the 9m shooting success rate and Near shooting success rate were the most important factors
for both men and women. Men win 83.3% if the 9m shooting success rate is 32.5% or higher and the
Near shooting success rate is 67.5%, and women win 75% if the 9m shooting success rate is 75% or
more and the Near shooting success rate is 51%. Also, the women's yellow cards are considered
important variables that determine victory or defeat. In conclusion, both men and women were able
to identify the factors of winning and losing decision shooting, but follow—up studies are needed

considering the relativity of various record variables and performance in future handball.
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Table 2. Characteristics and Definitions of Variables

Characteristics Variable(Uint)
Score Final score
1st score
Points
2nd score
Yellow card
Penalty Eliminations 2min
Red card

All shot frequency

All shot efficiency(%)

6m shot efficiency(%)

7m shot efficiency(%)

Shooting
9m shot efficiency(%)

Near shot efficiency(%)

Wing shot efficiency (%)

Fastbreak shot efficiency(%)

Near shot : All shot in 6m area(6m+Wing+Breakthrough)

2.3 A=A

3% AEE Microsoft Excel 2016(Microsoft
Corp., Redmond, WA)S €83l AA|(data cleaning)
2 A2 (data processing) H8-S AF 3L, EA A g
(data  statistics)& 918l SPSS  Statistics
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Table 3. T—test statistical results for women  (M%SD)

Variable (Vr\llzngzr) (I;isgeé ) t —value
Final score 29.99%7.19 | 23964550 | 4 o0c”
Ist score 14.8144.20 | 12.0543.04 | 599"
2nd score 15.1444.00 | 11.8943.46 | 4 017"
Yellow card 1.40£1.03 | 0.96+0.82 3955
Eliminations 2min 3.97+1.93 3.68+1.82 1.076
Red card 0.06+0.24 0.05+0.22 .309
All shot frequency 48.3316.94 45.72+5.89 2816*
All shot efficiency (%) 0.6240.11 0.5240.10 6257*
6m shot efficiency(%) | 0.63£0.19 | 0.59+0.16 1.608
7m shot efficiency(%) 0.79+0.23 0.75+0.26 1.116
9m shot efficiency(%) 0.43+0.17 0.311+0.16 5A112*
Near shot efficiency(%) | 0.65+0.13 | 0.59+0.11 3183
Wing shot efficiency(%)| 0.57£0.23 0.54+0.19 1.234
F:fggr;ack\ oot 0.73£0.30 | 0.64£0.37 | 1871
*p < .05
Table 4. T—test statistical results for men OVHD)
Variable (Vr\ll:ngzr) (I;isge é ) t —value
Final score 30.38%4.58 24.20£3.58 10‘403*
1st score 15.4443.06 | 12.1742.50 8129
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GROUP
S
Category % n
- Winner S0.0 o6
- Winmaer . Lasar 50,0 95
* Loser Tatal 100.0 192
am shot efficlency
Improvement=0 076
== 0.32500 > 0.32500
MNode 1 Naode 2
Category % n Category ¥ n|
- Winreer 176 a2 - Winmes 61.7 a7
= Loser 824 42 = Loser 383 B4
Total 266 681 Total T34 14.1 |
MNear shot efficiency
Improvement=0.060
<= D.67500 = 0.67500
MNode 3 MNode 4
Catagory % 0| Calagory % n|
- Winnar 427 32| - Winmnar a3z 55|
» Loser 573 43| = Loser 16.7 11|
Total 3|1 75 | Tetal 344 68|
Maar shat afliciency i Al shat shest g-rFuiem..-v ]
Imp{memonl:D.Uza Improvement=0.007
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= Winner 19.2 -] - \Winner 861 27 - \Winner 776 a8 = Winner mo 0 17
= Lomer 808 21 = Losar 449 22 = Lomer 224 11 = Lomear + N
Tatal ) 13,5 ZIE | Total 255 4.9 Total ) 255 4.9 | Total E 5 17|
am shot efficiency Wing shot efficiency m shot efficiency
Improvermen=0.011 Improvement=0.018 Improvement=0.011
== 0565500 £l D.5:55DG == D.;Mm = 0.26500 == 042000 = 0.45000
Node @ Node 10 | Node 11 Node 12 Hode 13 MNode 14 |
Category % n Category % n Category % n Category % n Categary % n Categary % n
- Winmeas 85 2 - Winnar 800 3 - WWinaer [+N+] o - WWineer 614 27 - e &0 12 - Winnar a7 26 |
" Loser 0.5 19 = Losor 40.0 2 " Losaer 100.0 5 = Loser 86 17 " Losor 40.0 8 " Losor 10.3 Z:
Tatal 108 21 | Total 26 -] Total 26 5 Total 229 44 Taotal 104 20 Total 161 28|
2m shot efficiency E All shot shot efficiency
Impravarant=0 006 Improvament=0,014
== 0.35500 - O.SISSDO - 455 =455
MNade 15 N‘Jd:ﬂ 16 Node 17 Mode 18
Categary % n| Catagary % n Category % n Catagory % n
- OWinner 40,0 2 -V innar o0 a - Winner 429 9 - Winner 783 18
= Leoser &0.0 3| o Lemer 1000 18 = Loser 571 12 " Lemser 21.7 5
Total 28 51 Tatal 83 16 Total 108 21 Tatal 120 23

Fig. 1. Decision tree classification

results of men's team
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GROUP
Mode 0
Category % n
= Winner 500 96
= Winner = Loser 500 96
mLosar Total 100.0 192
gm shot efficiency
Improvement=0.063
== 0.37500 > 0.37500
MNode 1 Node 2
Category % n Category % n
= Winner 33.3 24 = \Winner 689 &2
= Loser GG T &8 " Loser 311 28
Total 531 102 Total 469 90
Mear shot efficiency Mear shot efficiency
Impravement=0.020 Improvement=0.028
== 0.76500 = 078500 == 0.51000 = 0.51000
Node 3 Node 4 MNode & Node &
Category % n Category % n Category % n Categary % "
= \Winner 290 27 = Winnar i - B \Winnar 200 2 = Winner 750 &0
= Loser 710 &6 = Loser 222 2 = Loser B0O B = | oser 250 20
Total 48.4 53 Total 47 9 Total 82 10 Total 41.7 80
All shot frequency
Improvement=0.007
==51.5 =615
MNode 7 Mode 8
Category % n Category % n
B Winner 695 41 = \Winner 905 18
= Loser 305 18 = Loser 85 2
Tatal 307 58 Tatal 108 21
Near shat afficiency
Improvement=0
== FT000 = 0.77000
Mode 8 Mode 10
Category % n Category % n
= Winner 1000 16 = \Winner 800 3
= Loser 00 O = Loser 40,0 2
Total 83 18 Total 2.6 5
Fig. 2. Decision tree classification results of women's team
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