FORMATION ANALYSIS
USING COMPUTER
SIMULATIONS

FUTBOL

Abstract

One of the most important factors in a futbol team’s performance is the formation used. To determine the best formation, a program was created to
simulate offensive pushes on half the field in 24,500 matches. Analyzing these matches revealed that the 3-5-2 offenses made the most goals, while the
4-3-3 offense made the fewest. The analysis also indicated that the strongest defense was the 3-5-2 W, making the most interceptions, while the 4-3-3
made the least. These results are applicable to entire games, as they tend to consist of mostly offensive pushes. Therefore, a formation’s performance in
entire games will correlate with its performance in offensive pushes. However, the applicability of the results to real futbol games is limited by the accura-
cy of the simulations. For instance, a significant drawback is that our program only simulates a 2D plane, as plays in the real world often involve three di-
mensions. Further work on simulating entire games would allow for finer analysis of formation performance.

Methods

- Matches were simulated on half a field and ended once the ball was taken by the defenders, a goal was scored, or the ball went out of bounds
- Simulation was created using Python3, PySDL2, and SDL2 (to see our project on GitHub, scan the QR code in the bottom right)
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- Offensive player movement is
slightly more complex than
defender movement
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Results

Total Shots per Formation
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The chart above ranks offenses from 1-7 by goals
scored and defenses from 1-7 by least goals
conceded.

The figure above is a heatmap of goals scored by each offense
against each defense over the 500 simulations.

Passes per Matchup

6500
451 -
442 - 6000
v 433
4 5500
S 4231
Y—
3 5000
O 355y
4500
352W
343 4000

3-4I-3 3-5:2W 3-5I-2V 4-2-3-1  4-3-3
Offenses

The figure above is a heatmap of passes made by each offense
against each defense over the 500 simulations.
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The chart above ranks offenses from 1-7 by passes
made and defenses from 1-7 by least passes
conceded.

Total Interceptions per Formation Interceptions per Matchup
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The figure above shows the number of total shots as either made or
missed for each offense versus all defenses.
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The figure above shows the number of passes made out of 3500 sim-
ulations (500 per matchup) for each offense versus all defenses.
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The figure above shows the number of interceptions made out of

3500 simulations (500 per matchup) for each defense versus all
offenses.

200
4-5-1

Offense Defense

4-4-2 180

4-3-3 160

4-2-3-1 | 140

Offenses

3-5-2V
1120

3-5-2W 1

100
3-4-3

3-5-2W 3-5-2V 4-2-3-1 433 442 4-5-1

Defenses

3-4-3

The figure above is a heatmap of interceptions by each defense This chart ranks defenses from 1-7 by interceptions
against each offense over the 500 simulations. made and offenses from 1-7 by least interceptions
conceded

Conclusion

- Passes and goals are inversely proportional

- 3-5-2 W is the best overall and in almost all statistical categories is followed closely by its

V variant in overall stats

- Comparisons between the 3-5-2 W and 4-2-3-1 vs 3-5-2V and 4-5-1 shows that arrang-

ing 5 midfielders in a W performs better thanaV
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