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Abstract

The aim of this study was to evaluate the effectiveness of styles of play in soccer and the
influence of contextual variables (i.e. match status, venue, and quality of opposition).
Team possessions (n = 68,766) from the 380 matches of the 2015-2016 English Premier
League season were collected for this study. The Possession Effectiveness Index (PEI),
based on Expected Goals and Ball Movement Points metrics, was used to measure the
effectiveness of team possessions. Linear mixed models were applied to analyse the
influence of contextual variables on the effectiveness score for each style. Results
showed that the effectiveness of Direct Play, Counterattack, Maintenance and Crossing
significantly increased when teams were winning by two or more goals. Counterattack
increased its effectiveness when teams were winning by one goal and reduced its
effectiveness when losing by one goal. The effectiveness of Direct Play increased when
losing by two goals or more. Playing away negatively affected the effectiveness of Direct
Play, Maintenance and High Pressure. In addition, playing against a stronger opposition
reduced the effectiveness of all styles of play. The results suggest that the effectiveness of
styles of play changes under specific circumstances and that not all contextual variables
affect them in the same way.
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Introduction

The use of different methods and approaches for measuring tactical behaviour in soccer is
increasing in research. 2 The analysis of tactical behaviour provides information that can
be used by teams to enhance performance. Styles of play are general tactical behaviours
of the whole team that aim to achieve the attacking and defensive objectives in the
game.> * Therefore, styles of play gain importance in performance analysis as they
describe the way that teams play. In order to identify and examine styles of play in
soccer, researchers have measured different tactical variables or performance indicators,
such as ball possession, direction of passes or ball regains. Recently, researchers have
used multiple performance indicators and analytical approaches to measure styles of
play.® > 8 Furthermore, contextual variables such as match status, venue, and quality of
opposition influence overall performance ? and a team’s style of play.” 8

In addition to evaluating how performance indicators are associated with
successful teams,®*? researchers have assessed the effectiveness of specific attacking or
defensive indicators. Collet ** evaluated the impact of ball possession on team success in
five European leagues, UEFA, and FIFA tournaments from the period 2007-2010. They
showed that ball possession predicted team success in domestic leagues, but it was a poor
predictor when team quality and home advantage were included. Vogelbein et al. 14
analysed ball possession recoveries of successful and unsuccessful teams during the
Bundesliga 2010-2011 season and found that top teams required less time to regain ball
possession, compared to other teams. Other researchers have focused on the effectiveness
of set pieces such as free kicks™ ¢ or penalty kicks®’.

More recently, researchers have used multiple performance indicators to create
behaviour indexes, multivariate statistical approaches and spatio-temporal analysis *. For
example, Kempe et al. ® developed the Index of Game Control (IGC) and Index of
Offensive Behaviour (I0B) using a combination of performance indicators, which were
sensitive enough to differentiate tactical behaviours of teams in the Bundesliga 2009-
2010 and FIFA World Cup 2010. Possession and direct play were the most common
tactical approaches in soccer, however successful teams preferred possession play.
Clemente and colleagues®® *° used positional data to generate metrics (e.g. weighted
centroids, effective area of play) that evaluated attacking and defensive tactical
behaviour. They suggest that the match period and ball possession status influence teams
differently, specifically players’ spatio-temporal relationships. Consequently, the
approaches used in these studies entailed an advance in the performance analysis research
area.

Moreover, the effectiveness of more complex tactical behaviours has also been
analysed. Rein et al. ?° used VVoronoi diagrams to analyse pass effectiveness by evaluating
how many defending outfield players it bypasses and the space it creates next to the
opponent’s goal. These measures were significantly related to success, therefore,
bypassing opposing players and creating space next to the opponent’s goal should be an
objective for teams. However, the Euclidean distance was considered in the VVoronoi



diagrams analysed and maybe distances acknowledging players individualities would be
a better approach. Ball possessions effectiveness for teams was also evaluated using a
quantitative measure (i.e. yield) based on the difference between the probability of
scoring a goal and the probability of receiving it.?! This measure was extended and
applied to single actions in ball possessions.?? These approaches form the basis for novel
effectiveness measures employed in soccer match analysis and analytics. These measures
could be useful for coaches because they evaluate the effectiveness of attacking actions.
However, more refined definitions of the strategies measured are required to improve the
model.

New effectiveness metrics taking into account multiple variables have been
developed recently. For example, expected goals (XG) is a metric used to assess the
chance of a shot resulting in a goal.% xG could provide a more sensitive measure to
evaluate teams and players scoring performance when compared to other indicators such
as total shots or shots on target. This metric is useful for coaches and practitioners due to
the possibility of evaluating the amount of good or bad scoring chances that the team
develops during competition. However, XxG models have some criticisms, specifically the
number of factors that influence shot effectiveness are often not included in models.
More importantly, xG only calculates the average chance of scoring without accounting
for differences between players and the quality of their finishing skill. Although this
metric has become very popular for soccer analytics departments and broadcasters, its
origins are unclear. Different blogs and websites show several options for calculating this
metric in soccer and even in other team sports.

Despite the use of multiple effectiveness measures for quantifying soccer
performance, research evaluating the effectiveness of styles of play in soccer match-play
is scarce. Previous research assessed the effectiveness of counterattack and elaborate
play, and stated that counterattacks were more effective when playing against an
imbalanced defence.?* 2> Nevertheless, more styles of play should be considered when
analysing the style of play effectiveness. Knowing how effective styles of play are under
specific conditions could help coaches and practitioners make decisions during
competition and training. Therefore, the study aim was to use a novel approach to
evaluate the effectiveness of styles of play in soccer, while quantifying the influence of
contextual variables such as match status, venue and quality of the opposition. We
expected that a winning status would increase the effectiveness of direct and
counterattack styles, and a losing status would increase the possession-based styles. We
also expected that playing away and facing a strong opposition would decrease the
effectiveness of the styles of play measured.

Methods

Match sample

A total of 380 English Premier League (EPL) matches from the 2015-2016 season were
used for the study. An equal number of matches (38 games for every team) from 20
teams participating in the league were available from STATS LLC. The validity and



reliability of their computerised match analysis tracking system (STATS LLC, Chicago,
IL, USA) have been previously quantified.?®- " This study had the approval from the
Human Research Ethics Committee of the University of Granada.

Procedure

A total of 94,966 team possessions were extracted from the 380 EPL matches in the
2015-2016 season. For each of these possessions, a percentage membership score was
provided for eight styles of play defined by STATS LLC (Table 1). Each team possession
can have multiple scores across styles, therefore, a value between 0 and 100 was assigned
to each style of play. Consequently, possessions can have maximum scores of 100 for
several styles of play. For instance, a team possession could involve the use of Build Up
(80%), Sustained Threat (50%), and Fast Tempo (25%) styles. Team possessions with a
score of 0 across all styles (e.g. quick turnovers of possession) and set pieces were
removed from the dataset. After filtering, a total of 68,766 team possessions with a score
above 0 were included in the model to evaluate playing style effectiveness.



Table 1. Styles of play definitions by STATS LLC

Style of Play Definition
Direct Play Captures instances of play where teams attempt to move the ball quickly towards the opposition’s goal through the use of long passes. Specifically, it
looks at the distance gained forward every time a team makes use of any of the following events: pass, direct free-kick pass, indirect free-kick pass,
cross, direct free-kick cross, indirect free-kick cross, goal kick, goalkeeper throw, goalkeeper kick, throw in, or clearance. The forward distance gained
must be greater than 20 metres and reaches 100% at 40 metres.
Counterattack A team regains possession and moves the ball into an attacking area via passes, dribbles or a combination of both. The ball must reach a target location

Maintenance

Build Up

Sustained
Threat

Fast Tempo

Crossing

High Pressure

within the opposition’s half. This location varies depending on the regain location. The speed of the transition from a regain to a target location
determines the Counterattack value. The quicker the ball is moved up the pitch, the higher the Counterattack value. Counterattack regains include: goal
keeper catch, goal keeper save, interception, clearance, header, tackle and block. Counterattack distance gained include: touch, dribbling, clearance and
pass.

Captures possessions in which a team looks to maintain possession of the ball within the defensive area of the pitch. The time spent in possession
directly relates to the Maintenance membership value. The team must have a passage of play lasting more than 10 seconds. From then on, the
membership value increases linearly up until 30 seconds where it reaches 100%.

Captures long and controlled ball possessions — but is aimed at periods of play where a team is looking for opportunities to attack. The calculation is
similar to Maintenance with the differences being the zone on the pitch and the time thresholds. The Build Up area is between the halfway line and the
opposition’s penalty area and the passage of play must last more than 8 seconds. From then on, the membership value increases linearly up until 25
seconds where it reaches 100%.

Similar to Maintenance and Build Up. However, here the focus lies on possessions in the attacking third of the pitch. The time spent in possession must
be more than 6 seconds, reaching 100% at 20 seconds.

Captures when the team is moving the ball quickly to increase the tempo and speed of the game. Fast Tempo looks at sequences of consecutive
individual *fast possessions’. An individual fast possession must occur in the opposition’s half and can be achieved as follows: the player releases the
ball to a team mate in less than 2 seconds, or the player dribbles at a high tempo.

It occurs if the ball is delivered from a wide area of the pitch with the intention of finding a teammate. All Crossing events in a possession are assigned
a value of 100%. The value assigned to the team possession can only be 0% or 100% depending on the occurrence of a crossing event. Crossing events
are: cross, corner cross, direct free-kick cross and indirect free-kick cross.

Captures how high up the pitch teams regain possession. The first factor taken into consideration is the location where the team wins the ball: High
Press regains are those higher than 5 metres prior to the halfway line. The value increases linearly up until 15 metres into the opposition’s half where it
reaches 100%. The second factor is the opposition’s time in possession prior to the High Press regain happening. To retain the full value established
based on the regain location, the opposition must have been in possession for at least 10 seconds. This time factor is introduced to try and capture
controlled pressing efforts rather than ‘counter press’ regains. The combination of these two factors leads to the final High Press membership value.
Regain events include: interception, header, tackle and block.




Expected Goals (xG)

Expected Goals (xG) and Ball Movement Points (BMP) metrics (developed by STATS
LLC) were used to evaluate the effectiveness of each playing style. The xG measures the
conversion probability of a shot based on pitch location and type of finish (e.g., shot,
headed shot). Shot location and shot type were the variables considered to calculate the
XG metric. The xG assigns a quality value ranging from 0 to 1 for each shot at goal with a
higher value indicating a greater likelihood of a scoring opportunity (see Figure 1). For
instance, a headed shot from the central position on the edge of the six-yard box has an
XG value of 0.3185. In other words, 31.85 % of shots taken from this position would end
in a goal. Figure 2 shows an example of the xG values for all shots and headers for both
teams in a whole match. This xG model is calculated using 31,384 shots from three
seasons of EPL data (2011-2012, 2012-2013, 2013-2014). Thus, this provided the basis
for the Expected Goals model to calculate the likelihood of a shot resulting in a goal. A
detailed explanation of the XxG model and multiple sources that cover this metric can be
found in the study by Rathke %,

[insert Figure 1]

[insert Figure 2]

Ball Movement Points (BMP)

The BMP is developed based on data from six full EPL seasons (2009-2010 to 2014-
2015). BMP measures each ball move in a possession, and ball moves are assessed
according to the danger it causes to the opposition. A ball move is characterised by a
move start zone (i.e. where the player receives the ball or where the ball is resumed after
a foul or ball out of play) and a move end zone (i.e. where the ball is delivered). To
calculate BMP; a score is given to a ball move based on the probability of that pass
leading to a shot later in the play, according to past data. Then, to consider how
dangerous the shots following a ball move were, the previous score given to ball moves
was multiplied by the goal expectancy of the shot, similarly, according to past data. For
example, an assist with a shot score of 0.61 that leads to a shot with an XG value of 0.45
would result in a BMP value of 0.27. BMP values can be positive if ball moves are
successful or negative if possession is lost to the opposition. The negative score equals
the value of ball moves which originate at that start zone. Therefore, large negative
values entail that the missed opportunity was better in comparison with negative values.
The BMP values of every move in a possession are summed to get the BMP value of the
possession. For example, if a possession entails five moves, the sum of the BMP values
of those five moves will be the final BMP value of the possession. In order to award
BMP values, the pitch is divided into 34 zones as showed in Figure 3. Zones in attacking
half are more detailed due to the increase in danger as the ball gets closer to the
opponent’s goal, and the difficulty involved in advancing into these areas.



[insert Figure 3]

Possession Effectiveness Index (PEI)

To evaluate the effectiveness of team possessions xG and BMP were combined. In the
cases were a team possession ended in a shot, BMP and xG values were added to create a
Possession Effectiveness Index (PEI) value. The following equation shows how PEI is
calculated for each team possession:

n
PEI = (Z positiveBMPi> + negativeBMP + xG

i=1

The aim of combining BMP and xG in the PEI was to reward the possessions in
the sample that ended in a shot. This value was then multiplied by the styles of play
scores to generate an effectiveness score for each style of play during the team
possession. In addition, contextual variables match status (i.e. losing by two goals or
more, losing by one goal, drawing, winning by one goal, and winning by two goals or
more), venue (i.e. playing home or away) and quality of opposition (i.e., measured
according to the difference in the teams ranking position at the end of the season), were
recorded for each team possession.

Statistical analysis

All statistical tests were conducted using the R statistical software.?® A linear mixed
model was performed for each of the eight styles of play using the Ime4 package.?®
Matches and teams were considered as nesting levels in this 3-level hierarchical structure
(i.e. possessions, matches, teams). Hence a cross-classified multilevel design® was
employed for the analysis. According to this structure, the variables match and team were
modelled as random effects. The effectiveness score for each style of play was the
dependent variable and contextual variables (i.e. match status, venue, and quality of
opposition) were the fixed effects in the models. Random slopes for these fixed effects
and their interactions were also checked in case they made a significant contribution to
each model. A general multilevel-modelling strategy®® was employed for each model.
Consequently, fixed and random effects were included in different steps from the
simplest to the most complex. The following formula provides a reference of the fixed
and random effects used to build the models:

Yijik = Yooo + Y1oomatchstatuslose2 + y,oomatchstatuslosel

+ y39omatchstatuswinl + y,gomatchstatuswin2 + yy,,away
+ Yozoqualityopposition + ugox + Toji + Eijk

Yooo = team level intercept, y; omatchstatuslose2 = losing by two or more goals
coefficient, y,oomatchstatuslosel = losing by one goal coefficient,
Ysoomatchstatuswinl = winning by one goal coefficient, y,oomatchstatuswin2 =
winning by two or more goals coefficient, y,,,away = playing away coefficient,



Yozoqualityopposition = quality of opposition coefficient, u,,, = between-teams
variation in intercepts, r, ;, = between-matches variation in intercepts, £;;, = variation in
possessions.

The Akaike information criterion (A1C)3! was used for model comparison in each
step of the process. Lower values of the AIC indicated a better model. Chi-square
likelihood ratio tests®? were also performed to compare models. In other words, models
were compared by subtracting the log-likelihood of the new model from the value of the
old one and considering the degrees of freedom equal to the difference in the number of
parameters between the two models. Besides de AIC, a lower value of the chi-square log-
likelihood test represented a better model and showed if the changes were significant.
These comparisons were made after the addition of a new variable, random slope, or
interaction to evaluate if the model improved. The maximum likelihood (ML) estimation
was used for model comparison and restricted maximum likelihood (REML) estimation
was employed for the refitted final best model of each style of play.3* > Homogeneity of
variance and normal distribution of the residuals of the model were verified in order to
check the assumptions of the mixed models. Marginal and conditional R? metrics®? 3
were provided for each LMM as a measure of effect size. The level of significance was
set to 0.05.

Results

Table 2 shows the effectiveness for the eight styles of play measured in the
English Premier League during the 2015-2016 season and the influence of contextual
variables (i.e. match status, venue and quality of opposition). The results are presented in
order, from the most to lest effective styles of play per possession (intercept scores) for
Crossing (5.053), Fast Tempo (2.872), Sustained Threat (2.153), Counterattack (1.508),
Build Up (1.496), High Pressure (0.678), Maintenance (0.660) and Direct Play (0.648)
based on reference circumstances (i.e. drawing and playing home).



Table 2. Effectiveness of the 8 styles of play controlling for contextual variables

Fixed effects
Intercept
Match status (-2 or more)
Match status (-1)
Match status (+1)
Match status (+2 or more)
Venue (away)
Quality opposition
Venue (away) * Quality opposition

Random effects
Match
Venue
Quality opposition
Team
Residuals

Rm)
R%9

Direct Play Counterattack
B (SE) 95% ClI t P B (SE) 95% ClI t P
0.648 (0.035) 0.579, 0.717 18.342 <0.001 1.508 (0.078) 1.356, 1.660 19.448 <0.001
0.178 (0.062) 0.056, 0.301 2.856 0.004 -0.040 (0.184) -0.400, 0.320 -0.218 0.828
0.038 (0.046) -0.051, 0.128 0.840 0.401 -0.312 (0.136) -0.580, -0.045 -2.289 0.022
-0.024 (0.045) -0.111, 0.064 -0.532 0.595 0.355 (0.134) 0.093, 0.617 2.656 0.008
0.155 (0.061) 0.036, 0.274 2.558 0.011 0.766 (0.171) 0.431, 1.100 4.482 <0.001
-0.084 (0.032) -0.146, -0.022 -2.657 0.008 - - - -
-0.018 (0.002) -0.022, -0.013 -7.294 <0.001 -0.015 (0.006) -0.028, -0.002 -2.313 0.023
Estimate SD Estimate SD
0.017 0.132 0.097 0.311
0.009 0.093 0.020 0.142
10.298 3.209 18.706 4.325
0.002 0.007
0.005 0.013

B, beta coefficient; SE, standard error; CI, confidence interval. Statistical significance set at P < 0.05.
Intercepts represent a draw and playing home.



Table 2. (Continued)

Fixed effects
Intercept
Match status (-2 or more)
Match status (-1)
Match status (+1)
Match status (+2 or more)
Venue (away)
Quality opposition
Venue (away) * Quality opposition

Random effects
Match
Venue
Quality opposition
Team
Residuals

R%(m)
RZ%g

Maintenance Build Up
B (SE) 95% CI t P B (SE) 95% Cl t P
0.660 (0.044) 0.573, 0.746 14.986 <0.001 1.496 (0.090) 0.335, 0.518 16.632 <0.001
0.056 (0.061) -0.063, 0.176 0.924 0.355 - - - -
-0.009 (0.047) -0.101, 0.082 -0.202 0.840 - - - -
-0.060 (0.050) -0.158, 0.038 -1.196 0.232 - - - -
0.151 (0.064) 0.025, 0.277 2.343 0.019 - - - -
-0.078 (0.033) -0.143,-0.013 -2.350 0.019 - - - -
-0.015 (0.003) -0.020, -0.009 -5.350 <0.001 -0.025 (0.005) -0.017, -0.010 -4.904 <0.001
Estimate SD Estimate SD
0.014 0.117 0.074 0.273
0.022 0.147 0.139 0.373
6.683 2.585 16.272 4.034
0.003 0.003
0.008 0.016

B, beta coefficient; SE, standard error; CI, confidence interval. Statistical significance set at P < 0.05.
Intercepts represent a draw and playing home.



Table 2. (Continued)

Sustained Threat Fast Tempo
Fixed effects B (SE) 95% CI t P B (SE) 95% CI t
Intercept 2.153 (0.100) 0.425, 0.630 21451 <0.001 2.872 (0.109) 2.659, 3.086 26.345

Match status (-2 or more)
Match status (-1) - - - - - - .
Match status (+1) - - - - - - .
Match status (+2 or more) - - - - - i, .
Venue (away) - - - - .
Quality opposition -0.029 (0.007) -0.016, -0.009 -4.012 <0.001 -0.032 (0.013) -0.057, -0.007 -2.549
Venue (away) * Quality opposition - -

Random effects Estimate SD Estimate SD
Match 0.115 0.339 0.336 0.580
Venue - - - -
Quality opposition - - 0.006 0.081
Team 0.155 0.394 0.073 0.269
Residuals 29.240 5.407 31.682 5.629
R%(m) 0.002 0.002
R%¢ 0.011 0.035

B, beta coefficient; SE, standard error; CI, confidence interval. Statistical significance set at P < 0.05.
Intercepts represent a draw and playing home.



Table 2. (Continued)

Fixed effects
Intercept
Match status (-2 or more)
Match status (-1)
Match status (+1)
Match status (+2 or more)
Venue (away)
Quality opposition
Venue (away) * Quality opposition

Random effects
Match
Venue
Quality opposition
Team
Residuals

R%(m)
RZ%g

Crossing High Pressure
B (SE) 95% CI t P B (SE) 95% Cl t P
5.053 (0.193) 4.675,5.431 26.218 <0.001 0.678 (0.037) 0.605, 0.752 18.092 <0.001
0.130 (0.367) -0.590, 0.850 0.354 0.723 - - - -
-0.473 (0.273) -1.008, 0.062 -1.733 0.083 - - - -
-0.026 (0.339) -0.692, 0.639 -0.077 0.938 - - - -
1.446 (0.437) 0.589, 2.304 3.306 <0.001 - - - -
- - - - -0.119 (0.049) -0.216, -0.023 -2.421 0.016
-0.056 (0.015) -0.086, -0.025 -3.600 <0.001 -0.023 (0.004) -0.031, -0.014 -5.150 <0.001
- - - - 0.017 (0.006) 0.006, 0.029 2.891 0.004
Estimate SD Estimate SD
0.358 0.598 0.098 0.313
- - 0.067 0.259
- - <0.001 0.015
0.289 0.538 0.003 0.052
112.747 10.618 7.508 2.740
0.004 0.003
0.010 0.013

B, beta coefficient; SE, standard error; CI, confidence interval. Statistical significance set at P < 0.05.
Intercepts represent a draw and playing home.



The marginal and conditional R? that measures the effect size of the fixed and
random effects respectively, showed very small effect sizes, ranging from 0.002 to 0.035.
Direct Play effectiveness was influenced by match status, venue, and quality of
opposition. Direct Play was significantly more effective when losing or winning by 2 or
more goals (P <0.01 and P < 0.05 respectively), whereas when playing away (P < 0.01)
and against stronger opposition (P < 0.001) it was significantly less effective. Specifcally,
direct play effectiveness decreased by -0.018 for each position difference in opposition
strength based on the teams ranking. For Counterattack, contextual variables match status
and quality of opposition influenced effectiveness. Counterattack effectiveness was
significantly higher when winning by one goal (P < 0.01) and 2 or more goals (P <
0.001). In contrast, it was less effective (P < 0.05) when losing by one goal and decreased
by -0.015 for each position differences in team ranking when facing stronger opposition
(P < 0.05). Maintenance effectiveness was significantly influenced by match status,
venue, and quality of opposition. Maintenance was more effective (P < 0.05) when
winning by 2 or more goals, and less effective (P < 0.05) when playing away. In addition,
Maintenance effectiveness decreased (P < 0.001) by -0.015 for each position difference in
team ranking when facing stronger opposition.

For Build Up, Sustained Threat and Fast Tempo, only quality of opposition
influenced effectiveness. The effectiveness of Build Up, Sustained Threat and Fast
Tempo decreased by -0.025 (P < 0.001), -0.029 (P < 0.001) and -0.032 (P < 0.05)
respectively for each position difference in team ranking when facing stronger
opposition. Crossing was influenced by match status and quality of opposition.
Effectiveness for Crossing was significantly higher (P < 0.001) when winning by 2 or
more goals. On the other hand, Crossing was less effective (P < 0.001) when facing a
stronger opposition, by a value of -0.056 for each position of difference in the ranking.
High Pressure was affected by venue and quality of opposition. The effectiveness of High
Pressure was significantly lower (P < 0.05) when playing away. Effectiveness was also
lower (P < 0.001) when facing a stronger opposition (-0.023 for each position of
difference in the ranking). Results showed that there was an interaction between venue
and quality of opposition for High Pressure. This interaction demonstrates that
effectiveness of High Pressure was lower by a value of -0.004 (-0.023 + 0.017) for each
position of difference in the ranking when facing a strong opposition and playing away.

Discussion

The present study examined the effectiveness of styles of play in soccer and the influence
of contextual variables (i.e. match status, venue, and quality of opposition). This study
showed that the PEI metric, calculated from Expected Goals (xG) and Ball Movement
Points (BMP), could be used to measure the effectiveness of styles of play in soccer, and
how this changes under different contextual variables. Similar to previous research,?: 22
the results of this study highlight the importance of employing new metrics to evaluate
the effectiveness of tactical behaviour in soccer, while controlling for variables that could
affect performance. Influence of contextual variables on soccer performance has been



analysed before?, and previous studies determined that playing home is advantageous for
teams, > 3 and that playing against strong opposition influence negatively the team
performance.®® 3" This study found similar results considering also the styles of play. To
our knowledge, no previous study has evaluated the effectiveness of styles of play in
soccer and the influence of contextual variables.

Direct play showed a mean effectiveness of 0.648 per possession when drawing
and playing home. The effectiveness of direct play significantly increased in both
extreme match status situations of losing by two goals or more and winning by two goals
or more. A possible explanation could be that when teams score, losing teams often see
increased possesion®: 3 in an attempt to score as soon as possible and reduce their
deficit. Therefore, increased posession in attacking zones leaves space behnind
adavancing defenders for the opposition to exploit. In contrast, teams losing by two goals
or more, with the aim of scoring quickly, would accumulate more players in the attacking
third and use direct play to their benefit. Previous studies investigated the effectiveness of
direct and possession play but did not assess how contextual variables influenced each of
these styles. Most reported that possession play was more effective in comparison with
direct play.® %> 4 However, others showed contradictory results indicating that direct play
was more effective.*? * These contradictory results may be due to the different ways of
evaluating effectiveness, or the different leagues used in the sample for the analysis.
Sarmento et al. * found that the chance of an offensive sequence ending effectively were
higher in the Spanish, Italian and English leagues in comparison with the Champions
League. More competitive leagues, such as Champions League could affect the
effectiveness measures.

Counterattack seemed to be more effective when teams were winning and like
direct play, winning teams take advantage of space behind the opponent when they are in
advanced positions on the pitch. In contrast, the effectiveness of counterattack decreased
when teams were losing by one goal. Teams with a minimum score advantage retreat
their position closer to their own goal and consequently, the defence was better prepared
and more balanced?* when facing opposition counterattacks. These results contrast with
previous research that investigated effectiveness in counterattacks and did not find
significant effects among contextual variables.*® Maybe this could be due to the small
sample size employed in the study (30 matches) and the possible differences between the
USA MLS league and EPL.

Maintenance and crossing styles of play were more effective when teams were
winning by two or more goals. Teams could be using maintenance to keep possession of
the ball closer to their own goal, allowing the opponent to press high so that it leaves
space behind them. In addition, the high press by the losing opponent would leave fewer
players for defending crosses, therefore increasing the effectiveness of this style of play.
Liu et al. 2 reported a negative relationship between crosses and the probability of
winning, however when match status alters it can become an effective tactic.
Surprisingly, there was no significant effect on the effectiveness of build up, sustained
threat, fast tempo, and high pressure styles of play when match status altered. Previous
research reported that teams increased the use of possession styles when losing and
decreased the use of possession and high pressure styles when winning’. However, our



results showed no difference in the effectiveness of these styles of play under different
match status circumstances. Apparently, the effectiveness of these possession-based
styles of play and high pressure was not influenced by winning or losing states of teams
during match-play.

The effectiveness of direct play, maintenance, and high pressure decreased when
teams played away from home. The home advantage phenomenon could explain this
effect and a positive association with match outcome and playing at home has been
reported previously in soccer.*®*8 Our findings partially agree with previous research and
showed that venue influenced the effectiveness of only three styles of play analysed. It is
possible that for certain styles of play, venue has less influence on effectiveness, whereas
other contextual variables such as match status or quality of opposition have a greater
influence. Therefore, more research should be carried out into the influence of venue on
the effectiveness of styles of play.

Quality of opposition is the only contextual factor the influences all the styles of
play. They all showed a decrease in effectiveness when facing a stronger opposition and
an increase against weaker teams. The results showed an effect that ranged from -0.015 to
-0.056 per position in the final ranking when facing a stronger opposition. Therefore, the
effect increased when the difference in ranking between two teams was greater. As we
might expect, better teams with better players have better effectiveness values for all
styles irrelevant to their preferred style of play. Our findings are in line with the quality
of opposition effect on match outcome in UEFA Champions League matches (Garcia-
Rubio et al. *. In addition, we showed an interaction between venue and quality of
opposition for high pressure. Unexpectedly, the interaction diminished the decrease in
effectiveness for high pressure due to the quality of opposition. In other words, for teams
playing away, the decrease of effectiveness when using high pressure style of play was
lower in comparison when playing at home. It seemed that venue was a more important
factor in combination with quality of opposition when teams played away. This is
support%d by research highlighting the impact of the home advantage phenomenon in
soccer.?

This study presents a novel approach for measuring the effectiveness of styles of
play, however some caution must be observed. The effect sizes for the mixed models
were small for all the styles of play, showing that there was large variation unexplained
by the model. The nature of soccer and its complex and chaotic organisations® could be a
reason for this unexplained variation and highlights the complex nature of fully
evaluating performance in soccer. Previous research showed multiple methods for
analysing multiple aspects involved in soccer performance such as formations,* styles of
play,® or team coordination.> The use of these different approaches to evaluating several
aspects, proves the difficulty of analysing team performance in this sport. Future research
should consider that analysing soccer performance is a complex problem due to all the
aspects involved and therefore, employ appropriate approaches to deal with this.
Moreover, the xG and BMP metrics are based on shooting data and it is possible that
good opportunities not ending in a shot should be considered when modelling
effectiveness measures. The PEI, as a combination of BMP and xG, is a proposal for
measuring the effectiveness of styles of play based on team possessions. Other



approaches using different modelling and considering more variables and playing
situations such as ball control, pressure, or players density, apart from shooting events,
could provide better quantification of performance in soccer.>® The approach employed in
this study used event data and this present some advantages in comparison with the use of
player tracking data. Although player tracking data provides more accurate information,
the use of event data is more extended among the coaches and performance analysts, and
therefore, it would entail a simpler and cheaper solution to practitioners to analyse the
effectiveness of attacking actions. In addition, the data collected for the analysis is only
one full season from the 2015-2016 EPL. Therefore, the generalisation of results to other
leagues and seasons is limited,>* however, this approach can be used to model data from
other leagues and seasons for comparison purposes. Another limitation of the approach
employed in this work is the limited reproducibility of future research as a result of the
difficulty to access the data used in this study. Moreover, due to the proprietary metrics
and data used, and their limited availability; it is difficult to check for reliability, validity
and objectivity of data.

More importantly, the models developed in this study have some practical
implications. For example, coefficients for individual teams can be extracted to identify
the effectiveness of styles of play across different contextual situations. Teams can also
be compared to evaluate how effectively they employ their styles of play under specific
contextual situations. For example, team A was the most effective when using Direct
Play and showed an increased effectiveness 0.15 above the average, when compared to
other teams. In addition, performance analysts, coaches and other soccer practitioners
could employ similar approaches, using effectiveness metrics alongside styles of play
measures, to evaluate their team and the opposition’s tactical behaviour. This useful
information could be used to assess how effective teams are when applying styles of play
during match play, and which strategies are better under specific circumstances.
Information from these analytical models should be considered cautiously and should
serve as support for making tactical decisions. A team may feel comfortable using a
specific style of play in a certain moment of play and could employ it even though data
might suggest otherwise. Finally, this analysis of performance could aid the tactical
preparation for upcoming matches and the development of training drills to enhance the
tactical play of soccer teams.

Conclusions

This study used a novel approach to measure styles of play effectiveness and the
influence of contextual variables. Moreover, PEI (based on xG and BMP metrics) could
be useful for measuring the effectiveness of team possessions and in combination with
styles of play scores, an effectiveness measure can be created for team possessions.
Styles of play analysed in this study (i.e. Direct Play, Counterattack, Maintenance, Build
Up, Sustained Threat, Fast Tempo, Crossing, and High Pressure) showed different
effectiveness depending on match status, venue and quality of opposition.
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