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Consideration of the Gap between Optimal Strategy Based on the Game Theory

and Professional Strategy in Penalty Shootout
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Table 1 GK’s pay-off matrix considered failure rate
i\j L C R
L | 1-fgr | fko | fke
C | fke |1-fgo | fke
R | fkr | fkr |1-fgr
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Table 2 Failuer rate.

far | fac | far | fkr | fkc | fkRr
right | 0.604 | 0.143 | 0.529 | 0.098 | 0.197 | 0.075
left 0.463 0 0.602 | 0.047 | 0.167 | 0.304

# 3 GK oflfR (LX)
Table 3 GK’s pay-off matrix (right-footed).
i\j L C R
L |0.397 | 0.098 | 0.098
C | 0.197 | 0.857 | 0.197
R | 0.075 | 0.075 | 0.472

#4 GK OfifsEk (EME)
Table 4 GK'’s pay-off matrix (left-footed).
i\j L C R
L | 0.537 | 0.047 | 0.047
C ]0.304 1 0.304
R ]0.167 | 0.167 | 0.398
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Fig.1 GK’s expected value (right-footed).
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Fig.2 GK’s expected value (left-footed)
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Fig.3 Comparison with proffesional strategy (right-

footed).

PR
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Fig.4 Comparison with proffesional strategy (left-
footed).
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Fig.5 Bayesian network.
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Table 5 Combination with significant difference-
Combination.

Data N P d-d’

First & Superior 145 .34 X 10-% 0.101
First & Inferior 134 1.02 X 10~° -0.243
Second & Superior 105 4.19 X 10~° 0.089
Second & Inferior 134 1.02 X 10°7 -0.243
55000 & Inferior 128 0.007 -0.147
30000 55000 & Superior 94 2.48 X 10-T 0.069
30000 & Superior 95 0.001 0.108
Superior & >188cm 139 2.41 X 10-1 0.131
Superior & <188cm 111 2.37 X 10~° 0.056
Inferior & <188cm 222 0.007 -0.119
4~8 & Superior 116 0.004 0.141
4~8 & Inferior 198 0.009 -0.089
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Case. 1 Nationality . South america
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#6 KHHOpfliL d-d'
Table 6 p and d-d’.

Data item

right-footed left-footed

type N P dd N P dd
Striker 325 0.474 20.046 86 0.659 -0.026
Position Midfielder 585 0.930 -0.001 154 0.907 0.012
Defender 259 0.229 0.069 118 0.616 -0.004
Europe 571 0.725 20.017 174 0.245 0.005
Nationality Africa 72 0.987 -0.017 16 0.497 0.005
East Asia 198 0.953 0.006 54 0.409 0.085
South America 143 0.001 -0.073 78 0.315 -0.084
Home 327 0.928 0.015 98 0.517 0.080
Place Away 325 0.677 20.020 106 0.730 0.007
Neutral 526 0.931 0.011 156 0.552 -0.055
: ) first 605 0.631 0.008 189 0.915 0.023
first/second kick second 573 0.596 -0.008 171 0.902 -0.025
Superior 250 4.65 X 10-° 0.097 82 0.117 -0.150
Score difference Inferior 469 3.17 X 10~* -0.115 125 0.051 0.066
Tie 459 0.990 0.003 153 0.406 0.007
Temmm attributes National 360 0.553 0.037 97 0.388 -0.073
Club 818 0.818 -0.158 263 0.772 0.028
1 228 0.263 20.003 72 0.528 -0.060
2 235 0.459 0.019 65 0.852 0.024
3 234 0.742 -0.023 66 0.423 -0.080

Order
4 211 0.315 0.010 72 0.112 0.015
5 140 0.921 -0.008 49 0.779 -0.011
6, 7. 8 130 0.0766 0.026 36 0.260 0.163
55000~ 250 0.802 20.026 87 0.940 0.012
Audience 30000~55000 374 0.551 0.040 132 0.987 -0.005
~30000 521 0.042 -0.089 138 0.952 -0.011
GK's height | Deisht=188cm 642 0.579 20.014 189 0.998 -0.003
height<188cm 536 0.509 0.017 171 0.998 0.004

N :The number of Opservation

Case. 2 Score difference . Superior
Case. 3 Score difference . Inferior
Case. 1

E. Rienzi S3EKkoY v —8F A 7T 0 F
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LM H AR REPFET B EMmLETWA[12]. £
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‘South america @ # T 13 FE5k 2 B % THlg 2 U L
TV 5 7Ok IZ L D fEb v LR 72,

Case. 2, Case. 3

61X Superior K Inferior FFIZ BT 5 PK O
ReRLITTT7ThHAH. BEHRORYHIL0.77, %
BEEORIIEL 0.69 THAH. PHIL0.021 THY, f#
B O IRV E VRS, THIF AT TEIC
FoTHF v —DBZTATL Yy v —DKboTL b
CEDERRLTWALEZLNS. 6 DFGEHR S
PHHIT Ly =D RE LD D 2 EDTRR SN
FoTHiIHE2 &V, Case. 1 & Case. 2 (& ‘Superior
BRI T Ly o v =3 e\ 72 D iad s 12 e S
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Fig.6 Success rate with superior and inferior.
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