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ABSTRACT     Euroleague is one of the most popular professional indoor sports leagues in the world. It is 
globally ranked as the fi ft h-highest professional indoor sports league and the second-highest professional 
basketball league, just trailing behind the National Basketball Association (NBA). Th e objective of this study 
was to determine which game-related statistics can assist in predicting the team that will qualify for the next 
rounds of the Euroleague. Th e data used in the study were obtained from each team’s offi  cial average box 
score on the Euroleague website for 2010-2017. Th e datasets were arranged into two groups depending on 
the qualifi cation of the teams into the subsequent round. Discriminant analysis was applied to fi nd the game-
related statistics that better contribute to qualifying for the next round. A three-point fi eld-goal percentage 
was considered to be an essential variable in every round. However, it was also observed that, contrary to 
expectations, off ensive rebounds had a negative eff ect in the fi nal four rounds. It is recommended these 
results be used to plan the team strategies and the player strategies accordingly in a long-term and demanding 
tournament like Euroleague.
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Introduction
Euroleague is one of the most popular professional indoor sports leagues in the world, and perhaps 
Euroleague is the most watched aft er the National Basketball Association (NBA, superior level) in the USA. 
In recent years, NBA teams have played pre-season matches with Euroleague teams, which is an indication 
that Euroleague is seen as competitive to the NBA. Euroleague Basketball is considered to be a global leader 
in sport and basketball. Euroleague is composed of 16 teams; each team plays each other twice, and in these 
two games, one game is played on the home court while the other game is played on the opponent’s court. Th e 
games in Euroleague are played in a true league-style season format with a total of 30 games. Th e top eight 
teams at the end of the regular season advance to the playoff s, which are held as a fi ve-game play-off  series. 
Th e higher placed team in the regular season standings of each playoff  match-up has home court advantage 
in each play-off  series, playing three out of the fi ve games at home. Th e winners of each four playoff  series 
advance to the fi nal four, which is held at a predetermined site. Th e fi nal four games feature two semi-fi nal 
games, a third-place game, and fi nally the championship game. Each team plays a maximum of 37 games per 
season, versus 31 games in the previous tournament format. 

Th e European sports clubs make sizeable investments to join the Euroleague as well as to succeed in the com-
petitions within this league. In order to qualify for the next rounds in Euroleague, even the slightest details 
on winning and losing a match become very important. Th e success of basketball teams in the competitions 
depends on several factors which include physiological fi tness, psychological preparedness, biomechanical 
profi ciency, anthropometric characteristics, and tactical awareness (Glazier, 2017). Th e results of a game or 
other sporting event depend not only on the skill of the participants but also on “luck” and randomness, and 
separating the contribution of skill from that of luck is not always easy (Severini, 2014).  A high level of team 
features, including skill, tactical awareness, and anthropometric characteristics produce game-related statis-
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tics and help create success. Th e game-related statistics enable the preparation of prospective studies using 
statistical methods to build the team characteristics (skills, psychological preparedness, anthropometric char-
acteristics, etc.) for success. Game-related statistics have been used to describe the variables that can help to 
diff erentiate the successful teams in the league versus the other teams. Th is allows relating the performance of 
teams using technical and tactical indicators derived during the game and, as a result, it improves the success 
of the training programmes  (Ribas et al., 2011). Discovering unique situations in the game allows identifying 
the dispositions of the evolution of the game played by the players, and thus it helps to optimize the prepara-
tion process of the teams for the upcoming games (Hughes & Franks, 2004). Th erefore, basketball and other 
sports cannot be considered separately from statistics.

In recent years statistical data collection during basketball games has been frequently used, and researchers 
use advanced statistical methods with an analysis of the performance of the games and the recognition of 
trends and models that are found to be dominant in the game (Sampaio et al., 2006; Sampaio et al., 2010a; 
Ergül, 2014; Čaušević, 2015; Doğan et al., 2016). With the utilization of notational analysis, basketball has 
become one of the most analysed sports in the world (Lorenzo et al., 2010) and the investigation on this sub-
ject has focused on discriminately identifying the winning and losing teams during the regular season and 
during the playoff  games (Dogan et al., 2016; García et al., 2013; Ibánez et al., 2008; Ittenbach and Esters, 1995; 
Sampaio et al., 2010b; Taxildaris et al., 2001). Previously, studies on the performance analysis of some national 
basketball leagues were conducted (Dežman et al., 2002; Gimenez and Janeira, 2003; Sampaio et al., 2004).

García et al. (2013) suggested that the winning teams dominated in assists, defensive rebounds, and success-
ful two- and three-point fi eld goals in regular season games at the ACB Spanish League. However, they also 
showed that the superiority of the winning teams was observed only during the defensive rebounding in the 
playoff  games. Other research examined the diff erences in game-related statistics between basketball guards, 
forwards, and centre players who were playing in three diff erent professional leagues; it was observed that the 
game-related statistics of the players varied according to their position (Sampaio et al., 2006). For example, 
Ibáñez et al. (2008) conducted the game-related statistics that discriminated the winning and losing teams in 
basketball in the context of three consecutive games played in a condensed tournament format. Th e results 
of their study showed that the winning teams in this competition had better values in all of the game-related 
statistics, with the exception of three-point fi eld goals, missed free throws, and turnovers.

Although discriminant game-related statistics show diff erent variables, which depend upon the specifi c con-
text of the games, there are certain variables for performance that are especially considered for the games in 
the regular season and the play-off  period. Th erefore, diff erent game-related statistics may function as a dis-
criminant in other specifi c contexts, such as three-point fi eld goal attempts and assists (Gómez et al., 2008) in 
diff erent style competitions (such as the world championships). For example, in the playoff  games of the ACB 
Spanish Basketball League, it was observed that the superiority of the winning teams was only in defensive 
rebound situations (García et al., 2013).  

Th ere is a limited number of research studies about game-related statistics, despite Euroleague being such a 
high-level basketball organization (Sampaio et al., 2010b; Ribas et al., 2011; Marmarinos et al., 2016; Çene, 
2018). Although game-related statistics can be infl uenced some characteristics; such as play-off  games strat-
egies, league structure, team dynamic, quality of the players; it may show diff erences for each round in the 
Euroleague season. It may help coaches who are competing in this quality and structure of the league to 
prepare team practice and game planning. In this context, the objective of this study was to identify which 
game-related statistics can assist in predicting the team that will qualify for the next rounds such as the fi rst 
round, top sixteen, play-off , and fi nal four of the Euroleague.

Methods
Sample and variables

Th e data for indicating team performance were obtained from each team’s offi  cial average box score in the 
Euroleague’s website for the 2010-2017 seasons (www.euroleague.net). In this context, game-related statistics 
such as two-point fi eld-goal percentage (2FG), three-point fi eld-goal percentage (3FG), free-throw percent-
age (FT), off ensive rebound (Off Reb), defensive rebound (DefReb), assists (As), steals (St), turnovers (To), 
blocks in favour (Fv), blocks against (Ag), fouls committed (Cm), and fouls received (Rv) were gathered. Th e 
average box scores of the teams for each round (fi rst round, top sixteen, play-off , and fi nal four) were evaluat-
ed separately. In the 2016-2017 season, the format of the tournament was changed, and the number of teams 
was reduced. Th us, the teams have directly competed in a single group of 16 teams (www.euroleague.net). 
Th erefore, there is no data available for the 2016-2017 season in the fi rst-round data set. During the study, the 
datasets were arranged into two groups according to whether the teams qualifi ed for the next round. Th e data 
analysis was carried out by categorizing these two groups as “qualifi ed (represented as F1)” and “eliminated 
(represented as F2)”. 

Statistical Analysis

Discriminant analysis was applied to fi nd the game-related statistics that better contribute to qualifying for 
the next round. Discriminant analysis is a method that develops distinguishing functions between the group 
mean vectors for separating the groups entered into each other with common features (Özdamar, 2013). Th e 
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interpretation of the obtained discriminant functions was based on the examination of the structure coeffi  -
cients greater than |0.30| which means that the variables with higher absolute values have a stronger contri-
bution to discriminate between the groups (Tabachnick & Fidell, 2000).  Discriminant analysis is categorized 
into two main groups: as linear and quadratic discriminant analysis. Th e linear discriminant analysis assumes 
that the covariance matrices of all groups are homogenous. Th e quadratic discriminant analysis does not use 
the assumption that the covariance matrices of all the groups are homogenous (Özdamar, 2013). In the pres-
ent study, it was found that the group’s covariance matrices were homogeneous for each dataset as a result of 
a Box’M test (p>0.05). Th erefore, the linear discriminant analysis was selected to be used in this study.  Th e 
statistical analyses were performed using SPSS soft ware, and signifi cance was set at p<0.05.

Results
Th e results of the discriminant analysis for qualifying from the fi rst round are represented in Table 1. 
According to Table 1, the discriminant function for determining (separating) the group based on the data 
has a signifi cant separation (p<0.05). Moreover, the correct classifi cation rate of the discriminant function is 
75.0%. Considering the discriminant functions’ coeffi  cients, discriminant functions can be written as follows, 
 
 

From 2010 to 2017 in the Euroleague seasons, the two-point fi eld-goal percentage (SC=0.501), defensive re-
bound (SC=0.495), fouls received (SC=0.486), and blocks in favour (SC=0.466) are the game-related statistics 
that have the major contribution to the teams’ qualifying to the top sixteen. Furthermore, the other variables 
that contribute to the qualifying of the team are assists (SC=0.345) and the three-point fi eld-goal percentage 
(SC=0.302), respectively.  

Th e results of the discriminant analysis for qualifying from the top sixteen are represented in Table 2. Th e 
discriminant function for determining (separating) the group based on the data has a signifi cant separation 
(p<0.05). Moreover, the correct classifi cation rate of the discriminant function is 84.8%.  Discriminant func-
tions can be written as follows, 
 
 

From 2010 to 2017 in the Euroleague seasons, the two-point fi eld-goal percentage (SC=0.462), blocks in fa-
vour (SC=0.458), and turnovers (SC= -0.401) are the game related statistics that have the major contribution 
to teams’ qualifying for the play-off s. Furthermore, the other variables that contribute to the qualifying of the 
team are the three-point fi eld-goal percentage (SC=0.372), defensive rebound (SC=0.362), and fouls received 
(SC=0.314), respectively.  

TABLE 1 Discriminant analysis results for the fi rst round

Discriminant Function Coeffi  cients Structure Coeffi  cients

Variables
Function 1

(Qualifi ed)

Function 2

(Eliminated)
Function 1

2-point fi eld-goal percentage (2FG) 7.025 6.825 0.501

3-point fi eld-goal percentage (3FG) 3.423 3.261 0.302

Free-throw percentage (FT) 3.486 6.471 0.150

Off ensive rebound (Off Reb) 9.472 9.038 0.152

Defensive rebound (DefReb) 4.999 4.693 0.495

Assists (As) -2.471 -2.433 0.345

Steals (St) 4.095 4.026 0.109

Turnovers (To) 3.709 3.814 -0.119

Blocks in favour (Fv) -0.843 -1.373 0.466

Blocks  against (Ag) 8.113 8.728 -0.224

Fouls committed (Cm) 6.377 6.567 -0.175

Fouls received (Rv) 3.795 3.194 0.486

(Constant) -618.628 -583.641

Box’s M test F=1.024; p=0.420

Wilks’ Lambda 0.609

Eigenvalue 0.641

Chi-Square 67.386

p 0.000

Canonical Correlation 0.625

Reclassifi cation (%) 75.0
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According to Table 3, the discriminant function for determining (separating) the group based on the data 
has a signifi cant separation (p<0.05). Moreover, the correct classifi cation rate of the discriminant function is 
82.1%.  Discriminant functions can be written as follows, 

 
 

From 2010 to 2017 in the Euroleague seasons, the three-point fi eld-goal percentage (SC=0.494) is the game 
related statistic that has the major contribution to teams qualifying for the fi nal four. Furthermore, the other 
variables that contribute to the qualifying of the team are assists (SC=0.333), blocks in favour (SC=0.308), and 
defensive rebound (SC=0.300), respectively.  

TABLE 2 Discriminant analysis results for the top sixteen
Discriminant Function Coeffi  cients Structure Coeffi  cients

Variables
Function 1

(Qualifi ed)

Function 2

(Eliminated)
Function 1

2-point fi eld-goal percentage (2FG) 10.538 10.284 0.462

3-point fi eld-goal percentage (3FG) 5.144 4.882 0.372

Free-throw percentage (FT) 3.918 3.979 0.010

Off ensive rebound (Off Reb) 10.423 10.375 -0.105

Defensive rebound (DefReb) 10.263 9.758 0.362

Assists (As) -6.586 -6.213 0.271

Steals (St) 6.958 6.169 0.259

Turnovers (To) 4.747 5.334 -0.401

Blocks in favour (Fv) -6.282 -6.686 0.458

Blocks  against (Ag) 18.594 18.643 -0.221

Fouls committed (Cm) 5.172 5.373 -0.197

Fouls received (Rv) 4.941 4.502 0.314

(Constant) -811.544 -783.897

Box’s M test F=0.978; p=0.534

Wilks’ Lambda 0.549

Eigenvalue 0.821

Chi-Square 62.349

p 0.000

Canonical Correlation 0.672

Reclassifi cation (%) 84.8

TABLE 3 Discriminant analysis results for play-off 
Discriminant Function Coeffi  cients Structure Coeffi  cients

Variables
Function 1

(Qualifi ed)

Function 2

(Eliminated)
Function 1

2-point fi eld-goal percentage (2FG) 5.565 5.409 0.238

3-point fi eld-goal percentage (3FG) 3.703 3.393 0.494

Free-throw percentage (FT) 3.578 3.433 0.196

Off ensive rebound (Off Reb) 7.120 6.636 0.063

Defensive rebound (DefReb) 8.849 8.443 0.300

Assists (As) -4.422 -4.340 0.333

Steals (St) 5.589 5.014 0.066

Turnovers (To) -5.414 -4.762 -0.223

Blocks in favour (Fv) 1.603 .957 0.308

Blocks  against (Ag) 16.745 16.937 -0.294

Fouls committed (Cm) 2.724 2.814 -0.107

Fouls received (Rv) .722 .564 0.050

(Constant) -502.589 -461.627

Box’s M test F=0.874; p=0.779

Wilks’ Lambda 0.465

Eigenvalue 1.153

Chi-Square 36.804

p 0.000

Canonical Correlation 0.732

Reclassifi cation (%) 82.1
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Th e discriminant function for determining (separating) the group based on the data does not have a signifi -
cant separation (p>0.05). Besides, the correct classifi cation rate of the discriminant function is 82.1% (Table 
4).  Discriminant functions can be written as follows, 
 
 

In the Euroleague seasons, the three-point fi eld-goal percentage (SC=0.541) is the game-related statistic that 
has the major contribution to teams’ being the Euroleague champion. Furthermore, the other variables that 
contribute to the teams’ being the Euroleague champion are off ensive rebounds (SC= -0.379), and the two-
point fi eld-goal percentage (SC=0.352), respectively.  

Discussion and conclusions
Many studies to determine game-related statistics that infl uence success in basketball have been carried out 
by various researchers (Dežman, Erčulj, & Vučković, 2002; Doğan, Işik, & Ersöz, 2016; Gómez et al., 2008; 
Ibáñez et al., 2008; Lorenzo et al., 2010). However, these studies usually were conducted on national leagues 
around the world. It is also interesting to note that the various studies conducted about the Euroleague have 
been increasing in number recently (Çene, 2018; Ribas et al., 2011). Th is study has been the fi rst to report the 
infl uence of game-related statistics on the box scores of Euroleague games.

Th e results of the study indicated that the two-point fi eld-goal percentage, defensive rebound, fouls received, 
and blocks in favour were the game-related statistics that have the most contribution for analysing the teams 
qualifying to the top sixteen. Furthermore, it was observed that the other variables that contributed to the 
qualifying of the team were the assists and the three-point fi eld-goal percentage (Table 1). Th e major contrib-
uting game-related statistics on teams’ qualifying for the play-off s were the two-point fi eld-goal percentage, 
blocks in favour, and turnovers. Th e other variables that contributed to the qualifying team were found to be 
the three-point fi eld-goal percentage, defensive rebounds, and fouls received (Table 2). As shown in Table 2, 
it was observed that turnovers have a negative eff ect on qualifi cation. Th is can be interpreted by stating that 
having a lesser number of turnovers will lead to having better chances to qualify for the fi nal four teams. It 
was also observed that in order to qualify for the fi nal four teams, the three-point fi eld-goal percentage was 
the most important game-related statistic. Furthermore, the other variables that contributed to the qualifying 
of the team were found to be assists, blocks in favour, and defensive rebounds (Table 3). Most importantly, 
in the end, the three-points fi eld-goal percentage was the major game-related statistic for determining the 
Euroleague champion. Additionally, off ensive rebounds and the two-point fi eld-goal percentage were the oth-
er variables that contributed to being the Euroleague champion (Table 4). As shown in Table 4, off ensive re-
bounds had a negative eff ect on becoming the Euroleague champion. Th is suggests that having fewer off ensive 
rebounds can lead to a greater chance to be the Euroleague champion.

TABLE 4 Discriminant analysis results for the fi nal four
Discriminant Function Coeffi  cients Structure Coeffi  cients

Variables
Function 1

(Qualifi ed)

Function 2

(Eliminated)
Function 1

2-point fi eld-goal percentage (2FG) 3.931 3.887 0.352

3-point fi eld-goal percentage (3FG) 4.422 4.232 0.541

Free-throw percentage (FT) 1.536 1.525 0.161

Off ensive rebound (Off Reb) 10.336 10.837 -0.379

Defensive rebound (DefReb) 7.774 7.828 0.249

Assists (As) -4.059 -4.113 0.298

Steals (St) 12.291 12.540 -0.191

Turnovers (To) 9.768 9.753 -0.076

Blocks in favour (Fv) -7.198 -7.635 0.161

Blocks  against (Ag) .330 .022 0.156

Fouls committed (Cm) -3.461 -3.605 0.249

Fouls received (Rv) 1.154 .905 0.287

(Constant) -417.038 -402.515

Wilks’ Lambda 0.589

Eigenvalue 0.698

Chi-Square 10.596

p 0.565

Canonical Correlation 0.641

Reclassifi cation (%) 82.1
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When evaluating all rounds, the three-point fi eld-goal percentage was seen to be an important variable in 
every round. However, it was also observed that as a team came closer to the fi nals, the importance of this 
variable increased. Hence, the three-point fi eld-goal percentage was the most important game-related statis-
tics for the play-off s as well as for the fi nal fours. Gómez et al. (2008) emphasized the importance of three-
point shots, stating that this variable can make a major diff erence between the winning and the losing teams. 
Csataljay, O’Donoghue, Hughes, and Dancs, (2009) also reported that a higher three-point shooting percent-
age can make the diff erence between winning and losing teams.

In the fi nal four rounds, the off ensive rebound was one of the most important variables. Contrary to expec-
tations, off ensive rebounds had a negative eff ect on becoming a Euroleague champion. Th is may be due to 
the fact that in the fi nal four rounds, teams and coaches may have thought that it is more important to have 
a heavier reliance on defensive strategies. Th e number of positions may be fewer as a result of this strategy. 
Hence, the teams may have had fewer rebound positions, since they played for successful fi eld goals. Th e ma-
jor game-related statistics in the fi nal four rounds (three-point fi eld-goal percentage) supports this situation 
by showing the importance of successful fi eld goals. Th us, since the fi nal four competitions have been played 
as a single match, coaches may prefer these tactics exclusively for the fi nal four rounds. Th ese preferences and 
results change during the regular season of Euroleague and in the national basketball leagues. Many studies 
about the game-related statistics in regular seasons have shown that defensive rebounds may infl uence team 
success (Akers, Wolff , & Buttross, 1991; Sampaio and Janeira, 2003; Gómez et al. 2008; Pojskić, Šeparović, & 
Užičanin, 2009; García et al., 2013; Čaušević, 2015). Sampaio and Janeira (2003) pointed out the importance 
of defensive rebounds and also highlighted that the increase in the number of ball possessions resulted in an 
increase in the opportunity of off ensive actions.

Th e other variables contributing to the qualifying of the teams to the top sixteen were fouls received and blocks 
in favour during the game. Despite this, in some studies, there were no diff erences observed between the top half 
teams and the bottom half teams in terms of blocks (Doğan et al., 2016; Gómez et al., 2008; Ergül, 2014). In many 
studies, there were also no signifi cant results related to fouls received. Furthermore, Kozar, Vaughn, Whitfi eld, 
Lord, & Dye, (1994) revealed that, according to the data obtained from close games, the number of fouls and ef-
fectiveness of free throws were the most signifi cant variables. García et al. (2013) reported that the winning teams 
dominated assists, defensive rebounds, successful two- and three-point fi eld-goals during the regular season. 
However, in play-off  games, the superiority of the winning teams was observed to be only in defensive rebounds. 
Gómez et al. (2008) suggested that in the balanced games of the regular season, the analysis emphasized defen-
sive rebounds and successful two-point fi eld-goals. Another study for discriminating successful and unsuccess-
ful teams showed that the biggest contribution to the teams’ discrimination were defensive rebound, two-point 
percentages, a number of successful two-point shots, number of assists and nonstarters points (Pojskić et al., 
2009). Th e study by Čaušević (2015) reported that the winners could be determined from the statistics related 
to defensive rebounds, successful three-points, unsuccessful two-points, biggest lead, and off ensive rebounds. 

According to these fi ndings, the turnovers were signifi cant for qualifying from the top sixteen position to the 
play-off . Although it did not seem important for other rounds, teams needed to play with fewer turnovers 
in order to qualify for the play-off s. It is clear that play-off  games have fewer ball possessions compared to 
the other games within the regular season, and that the game speed is also slower (Sampaio & Janeira, 2003) 
during the play-off  games. Playing at a higher speed causes more unintentional errors and, hence, coaches try 
to minimize turnovers in important games (like the fi nals or the playoff s). Th us, it seems clear that in playoff  
games there are fewer actions due to the lower game speed; thus, every action becomes more crucial for the 
outcome of the game.

Although some of the defensive features in the fi rst rounds and the top sixteen rounds were in the forefront; 
as the rounds progresses, the off ensive features become more important. It is expected that the defensive 
features will be an essential element in the long season. In short tournaments, like a single game elimination 
system, off ensive features play a decisive role for the teams. Especially when approaching the fi nals at senior 
leagues like the Euroleague, the defensive features of the teams are similar, and teams that are able to forefront 
off ensive features are found to be more successful.

In the light of our fi ndings, the importance of off ensive and defensive features change in diff erent rounds 
such long and demanding tournaments. Coaches should consider their long-term strategy carefully, and they 
should prepare their teams to function both for defence and off ense as necessary. It may guide diff erent as-
pects of team staff  ,like tactical assistant coaches, team physical fi tness coaches, and players’ individual prepa-
ration. Coaches should form the teams in the pre-season player transfers by taking the goals of the end of 
the season into consideration. Coaches and players should be aware of these diff erent viewpoints in order to 
increase knowledge and, therefore, to evaluate specifi city at the time of practice and game planning. Coaches 
also should prepare their players stepwise according to Euroleague rounds. Consequently, there are several 
factors infl uencing the team success, including skill, physiological fi tness, psychological preparedness, biome-
chanical profi ciency, anthropometric characteristics, and tactical awareness. Th ese factors can be improved 
with the player selection, tactical selection, and training periods. Furthermore, the result of the study may 
guide to coaches about in which round and how much these factors should be improved. It is recommended 
to form the teams, prepare the players and set the team strategies according to these results in order to achieve 
success in a long and demanding tournaments like Euroleague. 
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