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 Impact of Technical-Tactical and Physical Performance  
on the Match Outcome in Professional Soccer:  

A Case Study 

by 
Benjamin Barthelemy 1,2, Guillaume Ravé 2, Karuppasamy Govindasamy 3,  

Ajmol Ali 4, Juan Del Coso 5, Julien Demeaux 2, Benoit Bideau 1,  
Hassane Zouhal 1,6,* 

Match outcomes and championship rankings are the consequence of the team’s technical, tactical, and physical 
variables. This study aimed to compare physical and modern technical-tactical performance variables between matches 
with different outcomes for a professional soccer team. Total distance covered, distance covered between 20.0 and 25.0 
km/h, and at > 25.0 km/h, distance covered at ≥ 3 m/s2 and at ≤ −3 m·s−2 along with several modern technical-tactical 
variables (expected goals in favor (xG) and against (xGA), expected goals chain in favor (xGC) and against (xGCA) and 
passes per defensive action (PPDA)) were collected for 71 soccer matches during the 2020/2021 and 2021/2022 seasons 
from a team competing in the French Ligue 2. These technical-tactical and running performance variables were obtained 
by a validated video tracking system (OPTA) and their values per match were compared depending on the match outcome 
which was categorized as “loss” (L), “draw” (D) or “win” (W). No significant differences were observed for the different 
running metrics depending on the match outcome. However, significant differences were observed for xGA (0.70 ± 0.39 
vs. 1.24 ± 0.59; pbonferroni= 0.004) and xGCA (5.38 ± 2.78 vs. 10.92 ± 6.18; pbonferroni = 0.002) between wins and losses, 
respectively. Additionally, there was a weak, but significant correlation between xGCA and distance covered in 
acceleration (r = 0.255; p = 0.032) and deceleration (r = 0.237; p = 0.047). In conclusion, while our study found 
associations between technical-tactical variables and match outcomes, causality cannot be inferred. Improved technical-
tactical performance may positively impact the match result, especially by the reduction of the opposing team's goal 
expectancy. On the contrary, running performance variables showed no associations with the match outcome.   
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Introduction 

The most popular sport in the world, a 
soccer game between two teams, ends with one of 
the three possible outcomes: draw (D), win (W) or 
loss (L). The match outcome and more globally, the 
championship ranking, is the consequence of team  

 
performance (Longo et al., 2019). Team 
performance is the product of the combination of 
technical, tactical, and physical abilities during a 
soccer game (Stølen et al., 2005), although a myriad 
of intrinsic and extrinsic factors can also influence 
team’s success in a soccer match. From a holistic  
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approach, soccer performance is a complex 
construct characterized by high dynamicity and  
complexity as players’ and team’s behaviors must 
adapt continuously to the continuous performer-
environment interactions. Additionally, 
complexity in this team sport is higher as players 
have different roles depending on the pitch zone 
and when they attack or defend.  Scoring a goal is 
the most obvious representation of soccer success 
and for this reason, the study of the teams’ actions 
that lead to a goal has been the topic of numerous 
investigations (Mićović et al., 2023). However, 
most actions in soccer do not end in a goal, and 
thus, the final match outcome does not always 
represent an objective categorization of teams’ 
performance during a match. In this regard, the 
study of accumulated statistics and running 
metrics in matches with different outcomes may be 
a more robust method to assess the overall team’s 
performance, instead of investigating only goal-
scoring actions.  In fact, the rapid evolution of 
match analysis methods in the past decade has 
significantly enhanced our understanding of 
soccer performance. These advancements have 
allowed for the identification of key performance 
factors that are closely linked to the likelihood of 
victory (Lepschy et al., 2021). Additionally, the 
collection of a high quantity of players’ data during 
soccer matches helps the creation of complex 
match statistics to assess the collective behavior of 
the team in real time to better understand soccer at 
the professional level (Link et al., 2016). Although 
linking of several physical, technical and tactical 
variables with soccer performance, by the 
comparison of successful and unsuccessful teams 
(Brito de Souza et al., 2019) or within the same team 
with different match outcomes (Aquino et al., 
2020), has been the topic of numerous previous 
investigations, the different methodological 
approaches used and variables assessed impede 
the unequivocal understanding of which variables 
are most important to obtain victory. 

Today, physical performance during 
professional soccer matches is routinely assessed 
with video tracking systems (Buchheit et al., 2014; 
Castellano et al., 2014; Radziminski et al., 2022) to 
obtain metrics such as total distance covered, 
acceleration/deceleration counts or distances, and 
distance covered at various running velocities, 
among other variables (Datson et al., 2017). It is 
worth noting that, since FIFA's approval, GPS  
 

 
tracking has also become highly prevalent, 
expanding the methods used to measure 
performance (Abbott et al., 2018).  
However, the relationship between running 
performance metrics and victory in professional 
soccer is still controversial as the studies that have 
compared running demands of the same team 
when winning, drawing, and losing a match have 
found different outcomes. For example, different 
authors showed higher running performance in 
wins (Aquino et al., 2017, 2020; Gonçalves et al., 
2021). In the German Bundesliga attacking players 
from winning teams covered a greater distance 
above 21 km/h compared to draws and losses 
(Chmura et al., 2018) and the distance covered in 
kilometers was considered the most influential 
variable for winning a match (Schauberger et al., 
2018). In contrast, other research showed higher 
running performance during losses, especially for 
high-intensity running and acceleration, compared 
to running data when drawing and winning 
(Augusto et al., 2022). Another study found that 
both successful and unsuccessful teams presented 
similar running performance (Asian-Clemente et 
al., 2019). Overall, these data indicate that higher 
running performance during a match is not likely 
a decisive factor for obtaining a victory. 
Interestingly, a study by Hoppe et al. (2015) 
showed that it was the distance covered with the 
ball that was directly related with soccer 
performance as it reflected the actions performed 
with the possession of the ball. Collectively, all this 
information indicates that more investigation is 
needed to understand the relationship between 
running performance and success in professional 
soccer, especially in actions performed with ball 
possession.  

The percentage of ball possession, the 
number of successful passes, shots at the target, 
crosses, and successful dribbles describe generally 
the technical-tactical performance indicators of a 
soccer team (Asian-Clemente et al., 2022; Aquino et 
al., 2021; Arjol-Serrano et al., 2021; Bradley et al., 
2011; Paul et al., 2015; Sarmento et al., 2014). 
Among them, shooting quantity and accuracy as 
well as passing accuracy are the technical-tactical 
indicators more associated with better teams’ 
performance (Brito Souza et al., 2019). Recently, 
new and more complex indicators of technical-
tactical performance in soccer have appeared 
including expected Goals (xG), expected Goals  
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Chain (xGC) and Passes Per Defensive Actions  
(PPDA) (Eggels et al., 2016; Fernández de la Rosa, 
2022; Lucey et al., 2015; Trainor, 2014). These  
indicators of technical-tactical performance are 
increasingly popular and used by the technical 
staff of professional teams to assess the capacity of 
their own team and the rival to create shooting 
actions with high probabilities of scoring (Mead et 
al., 2023). Specifically, the metrics associated with 
the expected goals created by their own team have 
been considered a better way of dealing with the 
randomness in soccer than, for example, a 
traditional goal-based metric since a shot is a much 
more common event than a goal (Mead et al., 2023). 
In this context, all expected goal models predict the 
likelihood that a given shot will result in a goal 
through distance to the goal angle and the shot 
type (although there are much more complex 
models, but these metrics are often unable to 
predict performance of the best teams (Rathke, 
2017)). While the topic about how expected goal 
metrics might influence the likelihood of a shot 
ending in a goal has been well studied (Kharrat et 
al., 2020), to our knowledge, there is no peer-
reviewed research examining the relationship 
between these technical-tactical indicators and the 
match outcome in professional soccer.  

Therefore, this study aimed to compare 
physical and new technical-tactical performance 
variables between matches with different 
outcomes over two seasons for a soccer team 
playing in the French Ligue 2 championship 
during the 2020/2021 and 2021/2022 seasons. The 
research aimed to establish a relationship between 
key performance measures and the match outcome 
to enhance our understanding of the interplay 
between physical and technical-tactical aspects of 
the game and success. This study addresses gaps in 
existing research by investigating how these 
factors interact and influence match outcomes, 
particularly by including modern variables that 
have received limited researchers’ attention.  

We formulated the following hypotheses 
based on our research objectives and relevant 
literature (Augusto et al., 2022; Mead et al., 2023): 
i) there would be no significant differences in 
physical performance variables between matches 
with different outcomes; ii) there would be 
significant differences in technical-tactical 
performance variables between matches with 
different outcomes.  

 

 
Methods  
Participants and Match Sample 

The current investigation represents a 
descriptive, comparative analysis of technical-
tactical and running performance metrics of one 
professional soccer team when it won/drew/lost 
official matches played over two consecutive 
seasons. The analyses of technical-tactical 
performance and physical performance variables 
were carried out in 71 matches of the same team 
playing in the French Ligue 2 championship 
during the 2020/2021 and 2021/2022 seasons. An a 
priori sample size estimation for ANOVA of 
repeated measures, within factors, with a power of 
0.90 (90%), an alpha error of 0.05, and an estimated 
effect size of 0.5 was performed using G*Power 
software (Faul et al., 2009). This calculation 
reported that a minimum of 16 matches had to be 
analyzed, but we obtained data from all the 
matches performed over two consecutive seasons 
(i.e., 71 in total) to ensure that our sample size was 
sufficiently representative to detect significant 
differences in the analyzed performances. The 
team was ranked in the top three of the French 
Ligue 2 championship in both seasons and the 
analysis represents behaviors of a successful team. 
During the 71 matches analyzed, we used the data 
of the outfield players who played the entire match 
(n = 605) and they were accumulated to obtain a 
team’s data per match. This deliberate selection 
criterion allowed us to avoid differences in 
freshness between the starters and the players who 
come on during the match, which could have 
influenced players’ performance, as substitution 
moments are specific to each coach's strategy and 
may be decided for various reasons (Bradley and 
Noakes, 2013). The study was conducted under the 
approval of the Medical Ethics Committee of the 
Toulouse Football Club, Toulouse, France 
(approval code: 03-2021; approval date: 17 
September 2021) and all procedures were 
undertaken according to the Declaration of 
Helsinki. During each match, the technical-tactical 
and physical performances, along with the 
outcome were measured and analyzed as follows. 

Technical-Tactical Performances Measure 

The technical-tactical data (xG, xGC, 
PPDA) for each match were provided by a video 
tracking system (OPTA client system, SportVU  
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2.0). The software used by OPTA generates live 
match statistics from every action that is taken on 
the ball, through a combination of human  
annotation, computer vision and artificial 
intelligence modelling. The data collection method 
employed by OPTA (OPTA client system, SportVU 
2.0) demonstrates a strong degree of inter-operator 
reliability, as indicated by Kappa values (>0.86), 
ICC (>0.88), and low standardized typical errors 
(varied from 0.00 to 0.37) that meet acceptable 
standards. Consequently, the data can be 
considered valid for academic research purposes 
(Ju, 2022; Liu et al., 2013). 

Expected Goals (xG)  

Expected Goals (xG) is the most popular 
metric to estimate the probability of a shot ending 
in a goal based on different factors describing the 
shot (Fernández de la Rosa, 2022). The xG 
calculations used spatial and temporal information 
presented in Table 1 (Anzer and Bauer, 2021). xG 
was more appropriate than traditional data (shots, 
shots at the target) to predict the future goal ratio 
for the rest of the season after a certain number of 
games played (Anzer and Bauer, 2021). 

In contrast to xG, which defines the 
probability that an offensive shot will end in a goal, 
the expected goal against (xGA) metric defines the 
same thing when the opposing team attempts a 
shot, namely the probability of conceding a goal by 
the defending team, following an opposing shot. 
For both variables, the data used for analysis were 
the accumulated statistics generated by the team in 
the whole match, assuming that a higher xG or 
xGA referred to teams with a higher combination 
in the number of shots and in the likelihood of 
scoring of these shots. 

Expected Goal Chain (xGC)  

To complement xG, another metric has 
appeared in modern soccer analysis, the xGC. This 
metric is defined by the number of xG in which a 
player has participated. If a player participates in 
an action that ends in a shot, the xG of the action 
will be added to this metric for this player (Shank, 
2017). This variable gives values to players who are 
part of passing sequences that end in a shot, and 
not only consider the player who performs the shot 
(as is the case with xG). In this context, a higher 
xCG would be obtained for a combination of 
passes that ended in a shot, and shots with a higher 
likelihood of ending in a goal. We denote by xGC  

 
the offensive expected goal chains and xGCA the 
expected goal chains during an opposing shot. 

Passes Per Defensive Actions (PPDA)  

The PPDA metric is calculated by dividing 
the number of passes performed by the attacking 
team by the total number of defensive actions 
performed, i.e., tackles, interceptions, and fouls 
(PPDA = number of passes performed by the 
attacking team / number of defensive actions by the 
defending team) (Trainor, 2014). Both values are 
calculated with reference to a specific area of the 
pitch, e.g., in the opponent’s final 60% of the pitch 
(Trainor, 2014). This metric provides an objective 
measurement of defensive efficacy as it is 
calculated with reference to the number of times it 
is possible for the defensive team to intercept the 
ball on all opposing passes in the specified area of 
the pitch where the opposing team may produce 
an offensive action (Trainor, 2014). 

Physical Performances Measures 

The data of running performance metrics 
were also recorded by the SportVU 2.0 
(Statsperform) video tracking system. SportVU 2.0 
incorporates an optical tracking system technology 
that delivers performance statistics by extracting 
the spatial-time coordinates of players and the ball 
with statistical algorithms. The total distance (TD) 
covered (m), the running distance covered (m) 
between 20.0 and 25.0 km/h (TD 20–25), the 
running distance covered (m) at a velocity greater 
than 25.0 km/h (TD>25), the running distance 
covered (m) at a velocity greater than 20 km/h 
(TD>20), the running distance covered (m) in 
acceleration (D-ACC) and the running distance 
covered (m) in deceleration (D-DEC) were the 
physical variables measured. Both acceleration and 
deceleration variables considered the movements 
made with an intensity at ≥ (+) or ≤ (−) 3 m/s2, as 
previously suggested (Miguel et al., 2021).  

Match Outcome 

The match outcome was analyzed 
according to the match status at the end of the 
match and categorized as “loss” (L), “draw” (D) or 
“win” (W). 

Statistical Analysis 

For all analyses, Jamovi software 2.0.0.0 
was used, and the level of significance was set at p 
= 0.05. First, the variables were checked to verify  
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their conformity with a normal distribution 
(Shapiro-Wilk; w ranging from 0.966 to 0.982 for all 
variables), and a descriptive analysis was carried  
out by calculating the mean, standard deviation, 
for the parametric data over all the matches, and 
median and range for non-parametric data. One-
way analysis of variance (ANOVA) was used to 
compare values of technical-tactical and running 
performance variables in the different match 
outcomes. Post-hoc analyses were performed using 
the Bonferroni test to detect differences in 
technical-tactical and physical variables for the 
pairwise comparison of the team when it won vs. 
drew vs. lost the match. Pearson's correlation (r) 
and 95% confidence interval were calculated and 
used to assess the relationships between technical-
tactical data and physical performance data. A 
correlation coefficient between 0 and 0.3 was 
considered weak, between 0.4 and 0.6 was 
considered moderate, and greater than 0.7 was 
considered strong (Akoglu, 2018). This calculation 
was performed using all the pool of data, 
irrespective of the match outcome. 

Results 
Of the 71 games analyzed, there were 40 

wins, 18 draws and 13 losses. The physical 
performances and the technical-tactical 
performances of all 71 matches according to the 
outcome are presented in Table 2. There were no 
significant differences between physical 
performance variables depending on the match 
outcome.  However, xGA (0.70 ± 0.39 vs. 1.24 ± 0.59; 
p = 0.004) and xGCA (5.38 ± 2.78 vs. 10.92 ± 6.18; p 
= 0.002) were significantly lower in wins than in 
matches that ended in losses (Table 2). 
The correlation analyses between the physical 
performance and the technical-tactical 
performance are reported in Table 4. There were 
weak significant correlations between xGCA and 
D-ACC and between xGCA and D-DEC (Table 3). 

Discussion 
This study aimed to compare physical and 

novel technical-tactical performance indicators 
between matches with different outcomes for a 
soccer team competing in the French Ligue 2 
championship during the 2020/2021 and 2021/2022 
seasons. The results of this study are consistent 
with the initial hypotheses. It was found that there 
were no significant differences in the physical 
performance variables based on the match  

 
outcome. However, significant differences in 
technical-tactical performance variables between  
matches with different outcomes were found (xGA 
and xGCA were significantly lower in wins 
compared to matches ending in losses). Overall, 
the data of this study suggest that the reduction in 
the opposing team's goal expectancy may be 
associated with a better match outcome (i.e., 
victory), although the limited sample size and 
statistical methods used indicate that causality 
cannot be inferred.  

Our findings suggest that technical-tactical 
factors associated with goal expectancy have an 
effective impact on the match outcome, especially 
when the team was effective in reducing the 
number and quality of the shooting opportunities 
of the opposing team. More specifically, low xGA 
and xGCA scores denote a more efficient defense 
against rival shooting, which significantly 
increases the probability of winning the match; in 
contrast, higher physical running performance 
metrics do not seem to have an impact on the 
match outcome. Additionally, a high xGCA score 
was positively associated with the distance in 
acceleration and deceleration, indicating that the 
team under investigation was required to 
accelerate/decelerate greater distances when it 
faced an opposing team with higher values of 
expected goals. This suggests that the increased 
acceleration/deceleration distance was a response 
to the opposing team with higher attacking power. 
Collectively, all this information indicates that 
coaches should implement technical-tactical 
strategies to reduce the shooting capacity of the 
rival as low values of xGA and xGCA will increase 
the likelihood of winning matches. Additionally, 
professional soccer teams should be prepared to 
perform more accelerative and decelerative 
distances when facing rivals with higher attacking 
abilities. 
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Table 1. Factors used to determine xG value. 

Factors Description

Shot location The x, y and the z-coordinates of the ball at the time of the shot 
are used for several features, such as the angle and the distance to 
the goal center 

Speed of the player taking the shot The running speed of the player attempting the shot, at the time 
of the shot (in km/h) 

Defenders in the line of the shot The number of defenders in the line of the shot. 

Goalkeeper position The position of the goalkeeper is used for two different features: 
describing whether they are in the line of the shot and their 
distance to the goal. 

Pressure on the player taking the shot Various metrics describing the pressure that the player was under 
while attempting the shot, at the time of the shot 

Type of the shot Describing the body part used for the shot (a head, a leg or other) 

Taker ball-control Describes how the player taking the shot gained control of the 
ball before/when taking the shot (volley, control shot, dribbling 
<10m, dribbling >10m, set piece)  

After freekick Indicates whether the shot followed a freekick 

Freekick Describes whether the shot is a direct freekick or not 

xG value given to the shot (between 0 and 1) is dependent on the factors presented above 
and corresponds to the average of the previous shots made in the same situation labeled by 

the information whether the shot ended up in a goal (1) or not (0). 
 
 
 
 

Table 2. Physical (m) and technical-tactical performance according to the outcome (mean ± SD). 
  Match outcome 

  Win Draw Loss 

Physical 
Performance 

Measures 

TD (m) 10931 ± 371.7 10809 ± 481.3 10862 ± 662.7 

TD 20–25 (m) 658 ± 55.8 648 ± 76.9 664 ± 77.5 

TD >25 (m) 226 ± 28.9 209 ± 43.6 236 ± 56.3 

TD >20 (m) 884 ± 74.8 857 ± 108.8 899 ± 132.2 

D-ACC (m) 222 ± 17.2 214 ± 28.2 229 ± 20.2 

D-DEC (m) 218 ± 14.2 211 ± 26.6 217 ± 22.4 

Technical-
Tactical 

Performance 
Measure 

xG  1.698 ± 0.944 1.404 ± 0.971 1.251 ± 0.806 

xGA 0.704 ± 0.390$ 0.806 ± 0.622 1.239 ± 0.591 

xGC 16.188 ± 12.665 11.788 ± 7.325 13.735 ± 7.201 

xGCA 5.384 ± 2.782$ 7.580 ± 6.959 10.917 ± 6.183 

PPDA 6.814 ± 0.977 6.238 ± 1.122   6.571 ± 1.224 

TD = Total Distance, TD 20–25 = Distance covered between 20 and 25 km/h, TD>25 = Distance 
covered above 25 km/h, TD>20 = Distance covered above 20 km/h, D-ACC = Acceleration 

Distance above 3 m/s/s, D-DEC = Deceleration Distance above 3 m/s/s. xG = Expected Goal, 
xGA = Expected Goal Against, xGC = Expected Goal Chain, xGCA = Expected Goal Chain 

Against, PPDA = Passes Per Defensive Actions. $ (p ≤ 0.05): significant difference between a 
win and a loss (p ≤ 0.05) after one-way ANOVA and post hoc analysis (Bonferroni test). 
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Table 3. Correlation matrix between technical-tactical performance and physical performance. 
   Technical-Tactical Performance Measures 

   xG xGA xGC xGCA PPDA 

Physical 
Performance 

Measures 

TD 

Pearson’s r −0.089 0.057 −0.014 −0.000 0.155 

p-value 0.462 0.635 0.909 0.999 0.196 

Upper bound of the 95% CI 0.148 0.287 0.220 0.233 0.375 

Lower bound of the 95% CI 0.315 −0.178 −0.246 −0.233 −0.081 

TD 20–25 

Pearson’s r −0.036 0.171 −0.055 0.104 −0.032 

p-value 0.765 0.154 0.650 0.387 0.794 

Upper bound of the 95% CI 0.199 0.389 0.181 0.330 0.203 

Lower bound of the 95% CI −0.267 −0.065 −0.284 −0.132 −0.263 

TD >25 

Pearson’s r 0.118 0.204 −0.004 0.219 0.035 

p-value 0.329 0.089 0.974 0.067 0.773 

Upper bound of the 95% CI 0.342 0.417 0.230 0.430 0.266 

Lower bound of the 95% CI −0.119 −0.031 −0.237 −0.015 −0.200 

TD >20 

Pearson’s r 0.024 0.199 −0.039 0.160 −0.007 

p-value 0.842 0.097 0.749 0.181 0.957 

Upper bound of the 95% CI 0.256 0.413 0.196 0.380 0.227 

Lower bound of the 95% CI −0.210 −0.036 −0.270 −0.076 −0.240 

D-ACC 

Pearson’s r −0.092 0.160 −0.109 0.255* 0.054 

p-value 0.446 0.184 0.363 0.032 0.655 

Upper bound of the 95% CI 0.145 0.379 0.127 0.461 0.284 

Lower bound of the 95% CI −0.318 −0.077 −0.334 0.023 −0.182 

D-DEC 

Pearson’s r −0.104 0.192 −0.155 0.237* 0.062 

p-value 0.387 0.109 0.197 0.047 0.607 

Upper bound of the 95% CI 0.132 0.407 0.081 0.445 0.291 

Lower bound of the 95% CI −0.329 −0.043 −0.375 0.003 −0.174 

TD = Total Distance, TD 20–25 = Distance covered between 20 and 25 km/h, TD>25 = Distance 
covered above 25 km/h, TD>20 = Distance covered above 20 km/h, D-ACC = Acceleration 

Distance above 3 m/s/s, D-DEC = Deceleration Distance above 3 m/s/s. xG = Expected Goal, 
xGA = Expected Goal Against, xGC = Expected Goal Chain, xGCA = Expected Goal Chain 

Against, PPDA = Passes Per Defensive Actions. * p ≤ 0.05 
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Previous studies in elite soccer showed no 

consensus for the association between physical 
performance and the match outcome. Different 
authors have shown higher running performance 
in wins (Chmura et al., 2018, 2022; Aquino et al., 
2017, 2020; Gonçalves et al., 2021; Schauberger et 
al., 2018). In contrast, other research has shown 
higher run values during losses (Augusto et al., 
2022). Moreover, both successful and unsuccessful 
teams may have very similar running performance 
as shown in other studies (Asian-Clemente et al., 
2019; Aquino et al., 2021). The results of this study 
confirm data from previous investigations in 
which players had similar running metrics 
irrespective of the final match outcome. This 
information suggests that running at high and very 
high speed can be as important in wins as in losses 
as both decisive attacking and defensive actions 
during the match are performed at high intensity. 
This should not be interpreted as if the running 
metrics do not impact the match outcome, but as 
confirmation that high running performance is key 
for soccer games, irrespective of the match 
outcome. In this context, future investigations on 
running performance during soccer should include 
vectors to assess running directions to assess when 
a player is running towards the rival goal (as it 
likely will denote an offensive action) vs. when the 
player is running towards his own goal (as it likely 
will denote a defensive action). This 
characterization will help understand what type of 
running actions are more common when 
winning/drawing/losing matches.   

Some technical-tactical aspects examined 
in this study show stronger relationships with the 
match outcome, especially those associated with 
the goal expectancy of the opposing team. Previous 
investigations have suggested that there are 
several technical indicators with a better predicting 
power of team's success (Clemente et al., 2016). 
Among them, the number of shots, the number of 
shots at the target, the number of shots from open 
play, shooting from counterattack and the 
percentage of ball possession have been defined as 
key performance indicators (KPI) (Lago Ballesteros 
and Peñas, 2010; Lago-Peñas et al., 2010; Peñas and 
Lago Ballesteros, 2011). Interestingly, the results of 
this study are novel because our data indicate that 
some technical-tactical variables associated with 
the defensive capacity of the team (xGA and 
xGCA) are also linked to the probability of victory.  
 

Additionally, due to the nature of the current 
analysis, we can also show that these technical-
tactical factors are better than physical factors in 
predicting the outcome of a match for a 
professional soccer team. xGA and xGCA scores 
were higher in matches that ended in losses, which 
implies that when a team shows high values of 
xGA and xGCA, the probability of losing the match 
increases. Although these variables are designed to 
assess the capacity of the opposing team to 
generate shooting actions, they also indirectly refer 
to the capacity of the own team to defend. Thus, 
high xGA and xGCA scores during a match may be 
the product of a highly effective attacking team in 
terms of shooting, a poorly effective defense team 
in terms of blocking shooting actions or a 
combination of both. A possible reason for these 
results may be that these technical-tactical factors 
are strongly correlated to the number of goals 
conceded (Anzer and Bauer, 2021). Additionally, 
we found that a high xGCA score was positively 
associated with the distance in acceleration and 
deceleration. We also found that a high xGCA 
score was positively associated with acceleration 
and deceleration distance. Thus, we can deduce 
that physical actions such as accelerations and 
decelerations are more useful during defensive 
phases (as pressure on an opponent).  

Technical-tactical aspects of soccer are 
more important than physical aspects to have a 
good match outcome (win). The priority for the 
coach will therefore be to know how to optimize 
the technical and tactical aspects. Firstly, it is 
necessary for the coach to have the maximum 
number of available players to train the technical 
and tactical aspects with the most complete squad 
possible. Another consideration is the reduction of 
the rate of injury which is an important factor for 
the team success in the championship (Eirale et al., 
2013) and obviously for the staff to have a 
maximum number of players to work with during 
the training sessions. Secondly, we note that 
technical and tactical aspects must be a priority for 
the staff in the planning and construction of their 
training content. Indeed, as the technical and 
tactical aspects are more decisive compared to 
physical factors for achieving victories, 
practitioners need to prioritize these activities 
during training. 

Additionally, all wins were categorized 
within the same group irrespective of the goals  
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scored or the difference of goals with respect to the 
opposing team. Investigations with more teams 
may allow the subcategorization of wins 
depending on the number of goals scored (or goal 
difference) to understand if performance 
indicators also vary depending on these variables. 
Secondly, we selected a high-ranked team from 
Ligue 2 and therefore, a low number of defeats (n 
= 13, 18.3% of the total matches played) occurred 
during the matches analyzed. This is a strength of 
the study as it includes the analysis of a successful 
team and determines which performance 
indicators may be key for soccer performance. 
Further investigations should analyze the impact 
of running metrics and technical-tactical variables 
on the match outcome in teams with a comparable 
number of victories/defeats.  

The comparison of physical and technical-
tactical indicators in wins/draws/losses should be 
performed in teams with different levels and 
countries as the association of performance 
indicators with victory may be affected by the 
team’s ranking.  

In different countries, varying styles of 
play may predominate, resulting in differences in 
performance indicators and strategies. For 
example, in England, a fast-paced attacking game 
is often favored, emphasizing speed, directness, 
and physicality. On the other hand, in Italy, a more 
passing-based game with an emphasis on tactical 
discipline and control may be prevalent. 
When analyzing performance indicators in 
different countries or leagues, it is essential to 
consider these variations in playing styles. 
Comparative studies can provide valuable insights 
into the unique characteristics and strategies 
employed by teams in different soccer cultures. By 
examining performance indicators within these 
contexts, researchers can better understand the 
factors that contribute to success and tailor their 
analyses accordingly. 

Therefore, future investigations should 
consider the specific playing styles and tactical 
approaches of different countries or leagues to gain  
 

 
a comprehensive understanding of performance 
indicators and their implications. This comparative 
analysis can enrich our knowledge of the sport and 
contribute to the development of nuanced 
strategies and training methodologies specific to 
each soccer culture.   

One final point, the data of players who 
did not play the full 90 minutes in matches were 
not considered. Future research could include the 
data of these players by utilizing physical 
performance ratios in meters per minute (m/min) 
to encompass all players participating in the 
matches.  

Limitations 

The current study has some limitations: i) 
the team was professional, but played on a national 
second league. The study of these variables in 
higher-performance teams competing in first-
division of national leagues or international 
competitions merits further investigation. ii) We 
only analyzed a few of the hundreds of new 
technical-tactical variables that have appeared in 
the last years. Further investigations should be 
conducted to include more of these modern 
variables, especially the ones that include 
calculations of the interactions between players. iii) 
This study was carried out with male players and 
its results should not be applied to women’s soccer. 

Conclusions 

Our study shows that better results of 
some technical-tactical variables were obtained 
when the team obtained a victory, especially those 
that reduced goal expectancy of the rival team. On 
the contrary, running performance metrics were 
not associated with the match outcome, likely 
because high running performance values are 
required in both wins and losses. From a practical 
perspective, soccer coaches should implement 
technical-tactical strategies to increase the teams’ 
expected goal statistics while avoiding opponent’s 
strategies to obtain clear shooting opportunities.  

 

 

Author Contributions: Conceptualization: B.B. (Benjamin Barthelemy), G.R. and H.Z.; methodology: B.B. 
(Benjamin Barthelemy), G.R. and J.D.; software: B.B. (Benjamin Barthelemy), G.R., J.D. and K.G.; validation: 
B.B. (Benjamin Barthelemy), G.R. and H.Z.; formal analysis: B.B. (Benjamin Barthelemy), G.R., J.D., K.G., A.A. 
and J.D.C.; investigation: B.B. (Benjamin Barthelemy), G.R. and J.D.; resources: B.B. (Benjamin Barthelemy), 
G.R., B.B. (Benoit Bideau) and H.Z.; data curation: B.B. (Benjamin Barthelemy), G.R., J.D., K.G., A.A. and J.D.C.;  
 



20  Impact of technical-tactical and physical performance on the match outcome in professional soccer 

Journal of Human Kinetics, volume 94, October 2024 http://www.johk.pl 

 
writing—original draft preparation: B.B. (Benjamin Barthelemy), G.R. and H.Z.; writing—review and editing: 
B.B. (Benjamin Barthelemy), G.R., J.D., K.G., A.A., J.D.C., J.D., B.B. (Benoit Bideau) and H.Z.; visualization: B.B. 
(Benjamin Barthelemy); supervision: B.B. (Benjamin Barthelemy), G.R. and H.Z.; project administration: B.B. 
(Benjamin Barthelemy) and G.R.; funding acquisition: G.R., B.B. (Benoit Bideau) and H.Z. All authors have 
read and agreed to the published version of the manuscript. 

ORCID ID:  

Hassane Zouhal: 0000-0001-6743-6464 

Funding Information: This research received no external funding. 

Institutional Review Board Statement: The study was conducted under the approval of the Medical Ethics 
Committee of the Toulouse Football Club, Toulouse, France (ethics code: 03-2021; approval date: 17 September 
2021) and all procedures were undertaken according to the Declaration of Helsinki. 

Informed Consent: Not applicable. 

Conflicts of Interest: The authors declare no conflict of interest. 

Acknowledgements: The authors thank the Football Club of Toulouse for the support. 

Received: 24 September 2023 

Accepted: 11 March 2024 

 

References 
Abbott, W., Brickley, G., and Smeeton, N. J. (2018). Positional Differences in GPS Outputs and Perceived 

Exertion During Soccer Training Games and Competition. Journal of Strength and Conditioning Research, 
32(11), 3222–3231. https://doi.org/10.1519/JSC.0000000000002387 

Akoglu, H. (2018). User’s guide to correlation coefficients. Turkish Journal of Emergency Medicine, 18(3), 91–93. 
https://doi.org/10.1016/j.tjem.2018.08.001 

Anzer, G., and Bauer, P. (2021). A Goal Scoring Probability Model for Shots Based on Synchronized Positional 
and Event Data in Football (Soccer). Frontiers in Sports and Active Living, 3, 624475. 
https://www.frontiersin.org/article/10.3389/fspor.2021.624475 

Aquino, R., Carling, C., Palucci Vieira, L. H., Martins, G., Jabor, G., Machado, J., Santiago, P., Garganta, J., and 
Puggina, E. (2020). Influence of Situational Variables, Team Formation, and Playing Position on Match 
Running Performance and Social Network Analysis in Brazilian Professional Soccer Players. Journal of 
Strength and Conditioning Research, 34(3), 808–817. https://doi.org/10.1519/JSC.0000000000002725 

Aquino, R., Gonçalves, L. G., Galgaro, M., Maria, T. S., Rostaiser, E., Pastor, A., Nobari, H., Garcia, G. R., 
Moraes-Neto, M. V., and Nakamura, F. Y. (2021). Match running performance in Brazilian professional 
soccer players: Comparisons between successful and unsuccessful teams. BMC Sports Science, Medicine 
and Rehabilitation, 13(1), 93. https://doi.org/10.1186/s13102-021-00324-x 

Aquino, R., Munhoz Martins, G. H., Palucci Vieira, L. H., and Menezes, R. P. (2017). Influence of Match 
Location, Quality of Opponents, and Match Status on Movement Patterns in Brazilian Professional 
Football Players. Journal of Strength and Conditioning Research, 31(8), 2155–2161. 
https://doi.org/10.1519/JSC.0000000000001674 

Arjol-Serrano, J. L., Lampre, M., Díez, A., Castillo, D., Sanz-López, F., and Lozano, D. (2021). The Influence of 
Playing Formation on Physical Demands and Technical-Tactical Actions According to Playing 
Positions in an Elite Soccer Team. International Journal of Environmental Research and Public Health, 18(8), 
4148. https://doi.org/10.3390/ijerph18084148 

Asian-Clemente, J., Suarez-Arrones, L., Requena, B., and Santalla, A. (2022). Influence of Tactical Behaviour 
on Running Performance in The Three Most Successful Soccer Teams During the Competitive Season 
of The Spanish First Division. Journal of Human Kinetics, 82, 135–144. https://doi.org/10.2478/hukin-
2022-0040 

 



 by Benjamin Barthelemy et al. 21 

Articles published in the Journal of Human Kinetics are licensed under an open access Creative Commons CC BY 4.0 
license. 

 
Asian-Clemente, J. A., Requena, B., Jukic, I., Nayler, J., Hernández, A. S., and Carling, C. (2019). Is Physical 

Performance a Differentiating Element between More or Less Successful Football Teams? Sports (Basel, 
Switzerland), 7(10), 216. https://doi.org/10.3390/sports7100216 

Augusto, D., Brito, J., Aquino, R., Paulucio, D., Figueiredo, P., Bedo, B. L. S., Touguinhó, D., and Vasconcellos, 
F. (2022). Contextual variables affect peak running performance in elite soccer players: A brief report. 
Frontiers in Sports and Active Living, 4, 966146. 
https://www.frontiersin.org/articles/10.3389/fspor.2022.966146 

Bradley, P. S., Carling, C., Archer, D., Roberts, J., Dodds, A., Di Mascio, M., Paul, D., Diaz, A. G., Peart, D., and 
Krustrup, P. (2011). The effect of playing formation on high-intensity running and technical profiles 
in English FA Premier League soccer matches. Journal of Sports Sciences, 29(8), 821–830. 
https://doi.org/10.1080/02640414.2011.561868 

Bradley, P. S., and Noakes, T. D. (2013). Match running performance fluctuations in elite soccer: Indicative of 
fatigue, pacing or situational influences? Journal of Sports Sciences, 31(15), 1627–1638. 
https://doi.org/10.1080/02640414.2013.796062 

Brito de Souza, D., López-Del Campo, R., Blanco-Pita, H., Resta, R., and Del Coso, J. (2019). An Extensive 
Comparative Analysis of Successful and Unsuccessful Football Teams in LaLiga. Frontiers in 
Psychology, 10, 2566. https://doi.org/10.3389/fpsyg.2019.02566 

Brito Souza, D., López-Del Campo, R., Blanco-Pita, H., Resta, R., and Del Coso, J. (2019). A new paradigm to 
understand success in professional football: Analysis of match statistics in LaLiga for 8 complete 
seasons. International Journal of Performance Analysis in Sport, 19(4), 543–555. 
https://doi.org/10.1080/24748668.2019.1632580 

Chmura, P., Oliva-Lozano, J. M., Muyor, J. M., Andrzejewski, M., Chmura, J., Czarniecki, S., Kowalczuk, E., 
Rokita, A., & Konefał, M. (2022). Physical Performance Indicators and Team Success in the German 
Soccer League. Journal of Human Kinetics, 83, 257–265. https://doi.org/10.2478/hukin-2022-0099 

Chmura, P., Konefał, M., Chmura, J., Kowalczuk, E., Zając, T., Rokita, A., and Andrzejewski, M. (2018). Match 
outcome and running performance in different intensity ranges among elite soccer players. Biology of 
Sport, 35(2), 197–203. https://doi.org/10.5114/biolsport.2018.74196 

Clemente, F. M., Figueiredo, A. J., Martins, F. M. L., Mendes, R. S., and Wong, D. P. (2016). Physical and 
technical performances are not associated with tactical prominence in U14 soccer matches. Research in 
Sports Medicine (Print), 24(4), 352–362. https://doi.org/10.1080/15438627.2016.1222277 

Eggels, H., Elk, R. V., and Pechenizkiy, M. (2016). Explaining Soccer Match Outcomes with Goal Scoring 
Opportunities Predictive Analytics. MLSA@PKDD/ECML. 

Eirale, C., Tol, J. L., Farooq, A., Smiley, F., and Chalabi, H. (2013). Low injury rate strongly correlates with team 
success in Qatari professional football. British Journal of Sports Medicine, 47(12), 807–808. 
https://doi.org/10.1136/bjsports-2012-091040 

Fernández de la Rosa, J. (2022). A framework for the analytical and visual interpretation of complex 
spatiotemporal dynamics in soccer [Ph.D. Thesis, Universitat Politècnica de Catalunya]. In TDX (Tesis 
Doctorals en Xarxa). http://www.tdx.cat/handle/10803/673529 (accessed on 21 August 2023). 

Gonçalves, L. G. C., Clemente, F., Vieira, L. H. P., Bedo, B., Puggina, E. F., Moura, F., Mesquita, F., Santiago, P. 
R. P., Almeida, R., and Aquino, R. (2021). Effects of match location, quality of opposition, match 
outcome, and playing position on load parameters and players’ prominence during official matches 
in professional soccer players. Human Movement, 22(3), 35–44. https://doi.org/10.5114/hm.2021.100322 

Hoppe, M. W., Slomka, M., Baumgart, C., Weber, H., and Freiwald, J. (2015). Match Running Performance and 
Success Across a Season in German Bundesliga Soccer Teams. International Journal of Sports Medicine, 
36(7), 563–566. https://doi.org/10.1055/s-0034-1398578 

Ju, W. (2022). The Contextualisation of Match Running Performance in Elite Football. Doctoral thesis, Liverpool 
John Moores University. https://doi.org/10.24377/LJMU.t.00017379; 
https://researchonline.ljmu.ac.uk/id/eprint/17379/1/2022wonwoojuphd.pdf (accessed on 21 August 
2023). 

Kharrat, T., McHale, I. G., and Peña, J. L. (2020). Plus–minus player ratings for soccer. European Journal of 
Operational Research, 283(2), 726–736. https://doi.org/10.1016/j.ejor.2019.11.026 

 



22  Impact of technical-tactical and physical performance on the match outcome in professional soccer 

Journal of Human Kinetics, volume 94, October 2024 http://www.johk.pl 

 
Lago Ballesteros, J., and Peñas, C. (2010). Performance in Team Sports: Identifying the Keys to Success in 

Soccer. Journal of Human Kinetics, 25, 85–91 https://doi.org/10.2478/v10078-010-0035-0 
Lago-Peñas, C., Lago-Ballesteros, J., Dellal, A., and Gómez, M. (2010). Game-Related Statistics that 

Discriminated Winning, Drawing and Losing Teams from the Spanish Soccer League. Journal of Sports 
Science and Medicine, 9(2), 288–293. 

Lepschy, H., Woll, A., and Wäsche, H. (2021). Success Factors in the FIFA 2018 World Cup in Russia and FIFA 
2014 World Cup in Brazil. Frontiers in Psychology, 12, 638690. https://doi.org/10.3389/fpsyg.2021.638690 

Link, D., Lang, S., and Seidenschwarz, P. (2016). Real Time Quantification of Dangerousity in Football Using 
Spatiotemporal Tracking Data. PLOS ONE, 11(12), e0168768. 
https://doi.org/10.1371/journal.pone.0168768 

Liu, H., Hopkins, W., Gómez, A. M., and Molinuevo, S. J. (2013). Inter-operator reliability of live football match 
statistics from OPTA Sportsdata. International Journal of Performance Analysis in Sport, 13(3), 803–821. 
https://doi.org/10.1080/24748668.2013.11868690 

Longo, U. G., Sofi, F., Candela, V., Dinu, M., Cimmino, M., Massaroni, C., Schena, E., and Denaro, V. (2019). 
Performance Activities and Match Outcomes of Professional Soccer Teams during the 2016/2017 Serie 
A Season. Medicina (Kaunas, Lithuania), 55(8), E469. https://doi.org/10.3390/medicina55080469 

Lucey, P., Bialkowski, A., Monfort, M., Carr, P., & Matthews, I. (2015). "Quality vs Quantity": Improved Shot 
Prediction in Soccer using Strategic Features from Spatiotemporal Data. 9th MIT Sloan Sports 
Conference. https://assets-global.website-
files.com/5f1af76ed86d6771ad48324b/5fee09c092fcdb0989d51ecf_1034_rppaper_SoccerPaper5.pdf 
(accessed on 08 September 2023) 

Mead, J., O’Hare, A., and McMenemy, P. (2023). Expected goals in football: Improving model performance 
and demonstrating value. PLOS ONE, 18(4), e0282295. https://doi.org/10.1371/journal.pone.0282295 

Mićović, B., Leontijević, B., Dopsaj, M., Janković, A., Milanović, Z., and Garcia Ramos, A. (2023). The Qatar 
2022 World Cup warm-up: Football goal-scoring evolution in the last 14 FIFA World Cups (1966–
2018). Frontiers in Psychology, 13, 954876. https://doi.org/10.3389/fpsyg.2022.954876 

Paul, D. J., Bradley, P. S., and Nassis, G. P. (2015). Factors affecting match running performance of elite soccer 
players: Shedding some light on the complexity. International Journal of Sports Physiology and 
Performance, 10(4), 516–519. https://doi.org/10.1123/IJSPP.2015-0029 

Peñas, C., and Lago Ballesteros, J. (2011). Game Location and Team Quality Effects on Performance Profiles in 
Professional Soccer. Journal of Sports Science and Medicine, 10, 465–471. 

Radziminski, L., Szwarc, A., Jastrzebski, Z., Rzeszutko-Belzowska, A. (2022). Relationships between technical 
and physical match performance in elite soccer. Balt J Health Phys Act.;14(4): 1-12. 
https://doi.org/10.29359/BJHPA.14.4.01 

Rathke, A. (2017). An examination of expected goals and shot efficiency in soccer. Journal of Human Sport and 
Exercise, 12(2proc), S514–S529. https://doi.org/10.14198/jhse.2017.12.Proc2.05  

Sarmento, H., Marcelino, R., Anguera, M. T., CampaniÇo, J., Matos, N., and LeitÃo, J. C. (2014). Match analysis 
in football: A systematic review. Journal of Sports Sciences, 32(20), 1831–1843. 

Schauberger, G., Groll, A., and Tutz, G. (2018). Analysis of the importance of on-field covariates in the German 
Bundesliga. Journal of Applied Statistics, 45(9), 1561–1578. 
https://doi.org/10.1080/02664763.2017.1383370 

Shank, K. (2017, October 4). Expected Goal Chains: The Link between Passing Sequences and Shots. American Soccer 
Analysis. https://www.americansocceranalysis.com/home/2017/10/3/expected-goal-chains-the-link-
between-passing-sequences-and-shots (accessed on 11 September 2023). 

Stølen, T., Chamari, K., Castagna, C., and Wisløff, U. (2005). Physiology of soccer: An update. Sports Medicine 
(Auckland, N.Z.), 35(6), 501–536. https://doi.org/10.2165/00007256-200535060-00004 

Trainor, C. (2014, July 30). Defensive Metrics: Measuring the Intensity of a High Press. StatsBomb | Data 
Champions. https://statsbomb.com/articles/soccer/defensive-metrics-measuring-the-intensity-of-a-
high-press/ (accessed on 02 September 2023). 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


