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Modern football has transformed into a scientific football based on data. With this trend, various methods for tactics studies

and outcome prediction have been developed on the perspective of data analysis. In this paper, we propose a structural equation

model for football game. We analyze critical factors that affect to the winning of game except psychological parts and the causal

relationship between latent variables and observed variables is statistically verified through the proposed structural equation model.

The results show that the Passing ability and the Ball possession affect to the Attack ability, and consequently it has a positive

impact on the winning of game.

Keywords : Structural Equation Model, Football Factors Analysis, Causal Relationship Analysis
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Rate), =52 *H(Goals difference).

<Table 1> Definition of Variable

Variable Measure
Total Ball Possession ratio(%)
Forward Ball Possession ratio(%)
Defense Ball Possession ratio(%)
Forward Pass Success Rate ratio(%)
Defense Pass Success Rate ratio(%)
Total Pass Success Rate ratio(%)
Goals Success Rate ratio(%)
On Target Shoot unit
Dribble Success Rate ratio(%)
Corners unit
Goals difference unit
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<Table 2> Descriptive Statistics of Simulation Data set

Ju—Hyung Kim - Kyu—Chang Chang - Sang—Hye Kim - Jung—Min Park - Chunghun Ha

Category Average Standard deviation Maximum value Minimum value
Variable WIN | DRAW | LOSE | WIN |DRAW | LOSE | WIN |DRAW | LOSE | WIN |DRAW | LOSE
Total Ball Possession(%) 50.9 50.0 48.8 0.036 | 0.041 | 0.045 58.0 60.0 59.0 41.0 40.0 27.0
Forward Ball Possession(%) 15.8 14.7 14.6 0.032 | 0.034 | 0.037 26.0 27.0 25.0 7.0 7.0 8.0
Defense Ball Possession(%) 10.1 10.4 10.1 0.022 | 0.018 | 0.025 15.0 14.0 16.0 6.0 7.0 5.0
Forward Pass Success Rate(%) | 77.7 71.8 78.4 0.089 | 0.086 | 0.075 95.7 108.6 90.0 55.2 533 40.0
Defense Pass Success Rate(%) | 90.6 91.0 91.4 0.069 | 0.059 | 0.063 100 100 100 60.0 76.2 70.0
Total Pass Success Rate(%) 83.5 84.1 83.8 0.077 | 0.057 | 0.039 93.2 100 90.9 30.2 72.3 73.5
Goals Success Rate(%) 56.6 11.8 9.6 0.262 | 0242 | 0.253 100 100 100 16.7 0.0 0.0
On Target Shoot 2.94 1.93 1.55 1466 | 1386 | 1.047 7.00 5.00 4.00 1.00 0.00 0.00
Dribble Success Rate(%) 91.5 90.9 91.1 0.048 | 0.043 | 0.056 98.2 97.6 100 75.9 69.5 69.0
Corners 1.82 1.50 1.32 1.058 | 1.430 | 0.956 5.00 10.00 3.00 0.00 0.00 0.00
<Table 3> Model Variables <Table 4> Hypothesis
Vgﬁgetﬂés Observed Variables(Factors) No. Subsection Direction
Possession | T.Ball Possession | F.Ball Possession | D. Ball Possesstion Hypothesis 1 Possession — Attack (+) positive sense

F. Pass Success Rate | D. Pass Success Rate
Dribble Rate Corners

Goals Success Rate -

T. Pass Success Rate
On Target Shoot
Goalsdif

Passing Ability
Attack
Win

Hypothesis 2 | Passing Ability — Attack | (+) positive sense

Hypothesis 3 Attack — Win (+) positive sense
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<Table 5> Goodness-of-Fits for the Initial and Final Models

Indicator AGFIl | NFI IFI CFl | RMR | RMSEA
Initial Model 0.882 | 0.812 | 0.888 | 0.884 | 0.007 0.078
Final Model 0.927 | 0.893 | 0.969 | 0.968 | 0.007 0.042
Prevalent level | > 09[> 09|> 0.9|> 0.95/< 0.05| < 0.08

<Table 6> MI and Par Change Results

Covariance M Par Change

e4-Possession 6.006 0.000

e8-e5 11.521 0.001
e2-e8 16.394 0.000
e4-Passing Ability 8.216 0.000
el-el2 4517 0.004
el-e6 6.980 0.000
el-el0 4301 0.004
el-e8 15.165 0.000
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<Figure 2> Final Structural Equation Model(SEM)
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<Table 7> Estimates of Latent Variables in SEM(Hypothesis)

Category Estimate S.E. CR. p-value Standardized Estimate
Possession — Attack 16.742 3.954 4234 ok 0.339
Passing Ability — Attack 5.264 6.518 0.808 0.419 0.043
Attack — WIN 0.450 0.092 4.906 Hk 0.321
Possession < Passing Ability 0.000 0.000 0.370 0.711 0.092

<Table 8> Estimates of Observed Variables in SEM

Category Category Estimate SE. CR. p-value Standardized Estimate
T. Ball Possession 1.000 0.620
Possession F. Ball Possession 1.416 0.204 6.929 ok 1.029
D. Ball Possession -0.453 0.602 -7.323 Hkk -0.535
F. Pass Success Rate 1.000 0.125
Passing Ability D. Pass Success Rate 1.116 0.485 2.300 0.021" 0.183
T. Pass Success Rate 8.580 20.520 0.418 0.676 1.509
On Target Shoot 1.000 0.888
Attack Dribble Rate 0.007 0.003 2323 0.020" 0.187
Corners 0.287 0.080 3.579 0.327
WIN Goalsdif 1.000 1.655
Goals Success Rate 0.061 0.042 1.475 0.140 0.330

mp-value < 0.01; **p-value < 0.05; *p-value < 0.1.
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