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noted in i
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Mixes irrelevant coordinates, such as those from set
pieces, into results.

Fixed Number of
Players

Does not account for scenarios with fewer players due to
suspensions or injuries (184).

Existing Pre-defined
Templates

Lack flexibility for formations with fewer or more players
in each horizontal line (eg, 6-3-1), see Table 1.

Clustering

Requires extensive tracking data and constrains new
observations to predefined clusters, failing to recognize
emerging formations.

Forced matching

Evaluation

Assigns a formation to each match frame by selecting the
most similar (lowest distance) template or cluster.
Instead, one could adopt the approach of match analysts,
who focus only on moments with 100% similarity to a
formation template or cluster and consider all others as
transitions.

Usually is neglected or limited to accuracy-related
metrics with an insufficient number of classes. However,
those are not applicable in this context due to the lack of
ground truth labels (54) and alternative methods,

outlined in the evaluation section, should be considered.
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The data are presented as median (interquartle range): & Mann-Whitney teststatistic 2-values d: Cohen's d: Cohen'’sd greater than 0.8 was considered large, between 0.8 and 0.5 was

categorized as medium, between 0.5 and 0.2 was considered small, and less than 0.2 was deemed insignificant; *p < 0.0, **p < 0.01 for differences between teams.
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/*************************************************************
 *
 *  MathJax.js
 *  
 *  The main code for the MathJax math-typesetting library.  See 
 *  http://www.mathjax.org/ for details.
 *  
 *  ---------------------------------------------------------------------
 *  
 *  Copyright (c) 2009-2012 Design Science, Inc.
 * 
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 * 
 *      http://www.apache.org/licenses/LICENSE-2.0
 * 
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

if (!window.MathJax) {window.MathJax = {}}

MathJax.isPacked = true;
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Categories

Input indicators
On Target, Shooting Opportunity, Shot, Ball Progressions,
Completed Line Breaks, Defensive Line Breaks, Receptions in the
Final Third, Kick from Hands (Goalkeeper), Crossing Accuracy
%, Cutback (Delivery Type), Corners, Attempted Line Breaks

Running-
related

Walking distance, Percentage of Jogging Distance
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Criteria
Observe team

Match outcome

Time

Match status

Start form

Start zone (length)

Start zone (width)

Defensive organization

Defensive positioning

Interaction context

Offensive intention

Defensive intention

MD (seconds)
MO (seconds)
Possession time
Passes

Possession zone

Possession outcome

Categories

Teams analyzed
Win

Lose

Draw

1Q

2Q

3Q

Q

5Q

6Q
Winning
Drawing
Losing

Set Play
Transition
Defensive
Predefensive
Middle
Preoffensive
Offensive
Left

Central
Right
Organized
Circumstantial
Low
Medium
Advanced
MM

RA

RM

A0

AA

AM

AR

MA

MR

PA

Keep
Progress
No pressure

Pressure

MD
MO
Goal
Shot
Sent to area

No success

Operational definition

‘The team that executed the ball possession

‘The team observed won the match

‘The team observed lost the match

‘The team observed draw the match

Possession starts between the start of the game and minute 1
Possession starts between minute 16 and minute 30

Possession starts between minute 31 and the end of the first half
Possession starts between the start of the second half and minute 60
Possession starts between minute 61 and minute 75

Possession starts between minute 76 and the end of the game
‘The team observed is winning when the action starts

‘The teams are level when the action starts

‘The team observed is losing when the action starts

Possession begins after a regulatory interruption of the game.

Possession begins without a regulatory

Possession begins in the defensive area of the pitch
Possession begins in the predefensive area of the pitch
Possession begins in the middle area of the pitch
Possession begins in the preoffensive area of the pitch
Possession begins in the offensive area of the pitch
Possession starts from the left wing

Possession starts from the center

Possession starts from the right wing

‘The opposing tea is defensively organized

‘The opposing team is defensively disorganized

Opponents positioning is at the back at the start of the action

Opponents positioning is midfield at the start of the action

Opponents positioning is forward at the start of the action
Midfield zone vs. midfild zone

Rear zone vs. forward zone

Rear zone vs. midfield zone
Forward zone vs. goalkeeper

Forward zone vs. forward zone

Forward zone vs. midfield

Forward zone vs. rear zone

Midfield zone vs. forward zone

Midfield zone vs. rear zone

Goalkeeper vs. forward zone

The team observed tries to maintain possession of the ball
‘The team observed tries to progress towards the rival goal
‘The opposing team shows an intention to defend their goal
The opposing team shows an intention to recover the ball
‘Time of possession in own half (in seconds)

‘Time of possession in opponent’s half (in seconds)

“Total time of possession

Number of passes

Most possession in own half

Most possession in apponent’s half

The possession ends with a goal

‘The possession ends with a shot

‘The possession ends with a ball into the penalty area

The possession ends with no success.
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Teams Die. Drie ehind H p 57
GER 4.741(2.597,8.614) 5.318(2.892,10.258) 5.646(3.174,9.386) 14.254 0.001%* 0.008 0.087
CHN 3.858(2.131,6.533) 2.954(1.583,4.899) 3.719(2.189,5.933) 16.368 <0.001%% 0.012 0.109

The data are presented as median (nterquartle range); H: Kruskal-Walli tet statistic H-value; f: Cohens f; Cohen's greater than 0.40 was considered large, between 0.40 and 0.25 was
categorized as medium, between 0.25 and 0.10 was considered small, and less than 0.10 was deemed insignificant; *p < 005, **p < 0.01 for differences between conditions.
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Criter Categories

1 Half time (match part)  First half Second half “This criterion refers to whether the possession occurs in the first or second half of the match.

2 Start form Transition Set piece This criterion refers to whether the possession begins in transition (with the ball in play) or

through a set-piece action.
3 (COI) Tntera AR forward versus delayed line “This criterion refers to which line recovers the ball and against which opposing line: AR
context AM: forward versus middle line (forward vs. delayed line), AM (forward vs. middle line), AA (forward vs. forward line), MM

AA: forward versus forward line  (middle vs. middle line), MR (middle vs. delayed line), MA (middle vs. forward line), RA
MM: middle versus middle line (delayed vs. forward line), RM (delayed vs. middle line), PA (goalkeeper vs. forward line).
MR: middle versus delayed line

MA: middle versus forward line
RA: delayed versus forward line
RM: delayed versus midle line

PA: goalkeeper versus forward line

1 Intention Progress “This criterion refers to the tactical intention of the team: to progress (when the team clearly and

atleast two forward passes or

Keep intentionally advances toward the opponent’ field by mal
sending the ball to the penalty area), or to stay (when the team clearly and intentionally does

not advance with the ball, plays laterally, or the first two passes are made backward).

5 MD “This criterion refers to the time the observed team maintains ball possession in its defensive
zone.
6 MO “This criterion refers to the time the observed team maintains ball possession in its offensive
2one.
7 7c This criterion refers to the zone in which the team maintained possession for the longest time.
8 “Time possession “This criterion refers to the total duration of ball possession.
9 Passes This criterion refers to the total number of passes made by the team in possession of the ball.
10 Move outcome: Goal scored “This criterion refers to the outcome of the ball possession: goal (goal scored), shot (shot on
Shot on goal goal) sending to the area (ball sent into the opponents area), or no success (no significant
outcome).
Send to area 4
No success
1 Match status Winning
Drawi “This criterion refers to the partial match status at the time of possession (winning, drawing, or
ravin
¢ losing).
Losing
12 Final score Win “This criterion refers to the final result of the match for the team in possession (win, draw, or
Draw loss).
Lose

Source: Maneiro et al. (2020),
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MIDFIELDERS AS FOCAL BEHAVIOR

F.C. BARCELONA HOME

F.C. BARCELONA AWAY

MANCHESTER CITY HOME

MANCHESTER CITY AWAY

FORWARDS AS FOCAL BEHAVIOR

F.C. BARCELONA HOME

MANCHESTER CITY HOME

MANCHESTER CITY AWAY
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Matches of F.C. Barcelona
2011/2012

Valencia - Barcelona (A)
Barcelona - Atlético de Madrid (H)
Barcelona - Levante (H)

Real Madrid - Barcelona (A)
Malaga - Barcelona (A)

Barcelona - Valencia (H)

Atlético de Madrid - Barcelona (A)
Levante - Barcelona (A)

Barcelona - Real Madrid (H)

Barcelona - Milaga (H)

Matches of Ma
City 2018/2019

Arsenal - Manchester City (A)

hester

Liverpool - Manchester City (A)
Tottenham - Manchester City (A)
Manchester City - Manchester United (H)
Chelsea - Manchester City (A)
Manchester City - Liverpool (H)
Manchester City - Arsenal (H)
Manchester City - Chelsea (H)
Manchester City - Tottenham (H)

Manchester United - Manchester
City (4)
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GOALKEEPER AS FOCAL BEHAVIOR

F.C. BARCELONA HOME

F.C. BARCELONA AWAY

MANCHESTER CITY HOME

" w
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