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Basketball data science. 

Paola Zuccolotto, Professor of Statistics, University of Brescia 

The talk will deal with the most recent advances on statistical analysis 

of basketball data.  After a brief description of the state of the art of 

basketball analytics, different data sources that can be fruitfully used 

to perform basketball analytics will be introduced.  Special attention 

will be devoted to case studies, aimed to show how selected statistical 

methods and data mining algorithms can be applied in basketball to 

solve practical problems.  In detail, four case studies will be presented, 

focused on: (i) the proposal of new positions in basketball; (ii) the 

analysis of the effect of high-pressure conditions on the scoring 

probability; (iii) the assessment of performance variability; (iv) the 

dynamics of surface areas and their impact on team performance. 

 

Bayesian hierarchical models for predicting individual 

performance in soccer. 

Leonardo Egidi, Postdoctoral researcher, University of Trieste 

Although there is no consensus on how to measure and quantify 

individual performance in any sport, there has been less development 

in this area for soccer than for other major sports.  And only once this 

measurement is defined does modeling for predictive purposes make 

sense.  In Egidi and Gabry (2018) we use the player ratings provided 

by a popular Italian fantasy soccer game as proxies for the players’ 

performance; we discuss the merits and flaws of a variety of 

hierarchical Bayesian models for predicting these ratings, comparing 

the models on their predictive accuracy on hold-out data.  Our central 

goals are to explore what can be accomplished with a simple freely 

available dataset comprising only a few variables from the 2015– 2016 

season in the top Italian league, Serie A, and to focus on a small 

number of interesting modeling and prediction questions that arise.  

Among these, we highlight the importance of modeling the missing 

observations and we propose two models designed for this task.  We 

validate our models through graphical posterior predictive checks and 

we provide out-of-sample predictions for the second half of the season, 

using the first half as a training set.  We use Stan to sample from the 

posterior distributions via Markov chain Monte Carlo.   

https://scholar.google.com/citations?view_op=view_org&hl=en&org=18126038757682087563


 

 

References: Egidi L., Gabry J.S. (2018). Bayesian hierarchical models 

for predicting individual performance in soccer. Journal of Quantitative 

Analysis of Sports, 14(3), 143-157. 

 

An Overview of Football Analytics. 

Ioannis Ntzoufras, Professor, Athens University Economics and Business 

In this presentation we briefly review the main methods in 

modern Football Analytics. The main topics are: offline prediction, 

within game prediction, player evaluation, sports economics and player 

evaluation. Some of the models we describe are Poisson based models 

for scores, Survival analysis for inline game prediction, mixed models 

for player evaluation and considerations about measuring competitive 

balance and designing interesting football contests. 

 

Optimization in Professional Sports: Scheduling the Indian 

Super League. 

Walter Sebastian Gisler, Director of Analytics and Scheduling, GotSoccer  

GotSoccer is the leading provider of football management 

software in the US. Our goal is to help the game grow and flourish, and 

that is why we have created easy to use tools for every level of the 

game. A few years ago, we have started GotPro, a company that is 

specialized in providing scheduling, consulting and analytics services 

for professional sports leagues and clubs. We are scheduling over 30 

major sports leagues on all continents and are using operations 

research and mathematical optimization to help our clients maximize 

their revenue and create competitive and balanced schedules. This 

presentation will give insight into the scheduling process of the Indian 

Super League and show up how techniques such as linear programming 

and local search is used to generate schedules that satisfy the needs 

of the clubs, broadcasters and the league. 

  



 

 

Model based predictions for soccer with application to 

inplay betting. 

Dimitris Karlis, Professor, Athens University Economics and Business 

There has been an increasing interest for modeling soccer   are various 

statistical models of different level of sophistication using also different 

sources of information. the aim of the present talk is firstly to introduce 

some of them and secondly to investigate their potential for the recent 

problem of in-play prediction and betting. In "in-play" prediction we 

wish to predict the outcome of the game conditional on the current 

score and perhaps on some events that have happened: they can be 

either goals scored, cards in players or even some events of the game 

like number of corners, injuries, team composition, time remain etc. 

The talk will investigate the use of such information for different models 

for in-play predictions and discuss their potential for  "in- play" betting. 
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Competitive Balance in European Football. Level & Trends 

Vasileios Manasis, Postdoctoral Researcher, Athens University Economics and 

Business 

Competitive balance is an important concept for professional 

team sports and one of the key issues European football has to address 

in order to ensure its long-term success. The aim of the present study 

is to empirically investigate both level and trends of competitive 

balance with particular emphasis on the seasonal and the between-

seasons dimension. Using data from ten in total European leagues from 

1959 till nowadays, the calculation of a number of indices unveils 

interesting facts concerning the historical behaviour of competitive. 

Seasonally, French is the most competitive league followed by Spanish, 

German and English; the ranking continues with Norwegian and 

Swedish leagues while Portuguese and Greek are the least competitive 

ones. Based on between-seasons dimension’s results, Norwegian and 

Swedish leagues excel followed by French and German; Portuguese 

and Greek leagues are the most predictable leagues dynamically. 

Based on the trend analysis, a worsening of competitive balance 

though seasons, more notably during the last two decades is also 

found. From the findings it may also derived that regardless of the 

outcome uncertainty during the season, the stronger team finally 



 

 

prevails. Moreover, the ranking in the previous season determines 

more the success for the championship title than the success for 

escaping relegation. The effectiveness of the promotion-relegation rule 

in promoting competitive balance and the absence of competition for 

the championship title are also confirmed. 

  

Which side are you on?  The effect of rivalry on behavioural 

intentions for celebrity footballer brand offerings. 

Eugenia Tzoumaka, PhD, The American College of Greece  

According to Meaning Transfer Theory (McCracken, 1989) celebrities 

carry a multitude of meanings.  For celebrity athletes of team sports 

such meanings are most frequently associated with their brandscape, 

the sports club they have linked their career with.    

 Teams are a source of power to their athletes in-group favourtitism in 

the form of team identification isassociated with positive sports 

celebrity brand outcomes (Tzoumaka, Tsiotsou, & Siomkos, 2016).    To 

the other end of this continuum stands the out-group favouritism 

(Tajfel & Turner, 1986) in the form of rivalry, which has been found as 

transferable to both sponsors and athletes.  The present study utilizes 

quantitative methodology, online survey to explore social identification 

effects in sports celebrity related consumption within the European 

context, in which in which severe rivalries between teams are evident. 

More specifically we investigated (1) team identification and (2) rivalry 

effects on the behavioural intentions towards six offerings a celebrity 

footballer.   The results confirm that rivalry is an association 

incorporated in the sports celebrity conceptual properties, resulting in 

fans being less likely to purchase items or support activities of a 

celebrity footballer, who is associated with a rival team.     
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The Life Cycle of Odds - From Mesopotamia to Brexit. 

Konstantinos Maras, Head of Pre Event Trading at Stoiximan 

A journey through the betting industry milestones. Odds Compiling; a 

multiple-criteria decision-making. Modern bookmaking & the Far 

Eastern question. Mind the gap between the (betting) platform & the 

underdogs – Pricing the overwhelming favourites 

 

Creating value from data generated by football fans using 

a mobile app. 

Ioannis Papadopoulos, Co-Founder & CTO at Dribbly 

The technology revolutions during the last couple of decades 

have profoundly impacted the way football is consumed and enjoyed 

by the millions of fans worldwide. In the era of data analytics more 

value attributes have been added to the football “product”, such as 

performance statistics, which extend the experience of a football match 

well beyond its playing time. 

Most efforts related to exploiting data around football are focused 

on the sport’s primary actors: players and teams. However, in a 

disruptive environment where licensing costs increase and new actors 

are entering the market of the traditional media industry, there is an 

increasing need to pursue innovative digital strategies where value 

creation arrives from the fans as well. 

The analysis of data related to the fans’ engagement with a 

particular match, league or football team can lead to more efficient 

decision-making processes. Tools that perform sentiment analysis on 

social media are used very frequently to determine the return on 

investment of acquiring the rights of a match or a league. Such tools 

however are limited by Big Data’s fourth ‘V’: veracity, hence producing 

knowledge with limited value. 

The Dribbly mobile app is an example of how the fans’ true 

emotional reactions on specific incidents of matches can be captured 

in the context of a discussion among friends. Thanks to the high 

veracity of these data, one may derive interesting business insights 

even with reduced datasets, as we have been able to demonstrate with 



 

 

the soft launch of the app during the 2018 World Cup. At the same 

time such data do not only serve the purposes of business intelligence, 

but may also form the basis of redefining the consumption of football, 

as the digital content created by players and teams can be enriched at 

real time with the one generated by the fans watching and reacting on 

the former’s performance. 

Collecting and analyzing the fans’ data in the case of a sport that 

is followed by millions is only possible of the underlying system is 

scalable and secure by design across the board. This concerns not only 

the computing infrastructure, but mainly the architecture of the 

software and the data analysis algorithms that need to be deployed. 

 

Expanding a startup to assist the athletes accelerate their 

sport-specific growth using Data Science. 

Dimitrios Sakellaris, Founder - CEO at Statathlon 

Quantitative Analysis and focused training can help the Athlete's 

speed-up their athletic growth by 18% (SAWS, 2018).  The conference 

presentation will be focused on how the scientific team of Statathlon 

utilize the data that the team already collects extracting valuable 

insights for the athletes and the team.  According to a recent 

publication by London Sport, 90% of the young athletes fail to proceed 

to professional stage due to lack of information regarding their Sport-

specific current level and potential.  Furthermore, more than 41% of 

the young professional footballers in the UK fail to be competitive for 

more than 3 consequent seasons.  Even though, the clubs in the UK 

apply various measurements and assessment tests, the analysis is 

focused exclusively on specific segments failed to capture the Athlete's 

complete sport-specific profile. Statathlon is a Sports Analytics Startup 

based in Greece and the UK that tackles this problem.  The Company's 

representative will focus during the first part of his presentation on 

specific case studies that the team has already applied either in Greece 

or internationally.  The second part of the presentation will be focused 

on the general business approach behind the startup's activities.  The 

presenter will mentioned on how to utilize a good idea in the field of 

Sports Analytics.  He will mention the 1-year journey from a simple 

idea to the award of being one of the Top-15 Rising Sports analytics 

startups in Europe and presenting its work at the Sports Analytics 

World Series along with giant companies of the industry. 

 



 

 

Do high-pressure conditions impact on performance in 

basketball? A big data analytics approach 

Marica Manisera, Assistant Professor of Statistics, University of Brescia 

In this contribution we analyze the shooting performance of 

basketball players by examining the factors that may generate high-

pressure game situations. Using play-by-play data from the Italian 

‘‘Serie A2’’ Championship to build the model, we validate the main 

results using data from the Olympic Basketball Tournament ‘‘Rio 2016’’ 

to determine whether the relationships we identified can be confirmed 

using data from players at a very different professional level. After a 

preliminary exploratory analysis, we (1) develop a multivariate model 

based on the Classification And Regression Tree algorithm in order to 

investigate how selected high-pressure situations, jointly considered, 

affect scoring probability and then propose new shooting performance 

measures; (2) investigate players’ personal reactions to selected high-

pressure game situations by introducing additional new measures, 

improving the indices currently used to measure shooting performance. 

The results are interesting and easy to interpret with the aid of some 

insightful graphical representations. Our approach can be exploited by 

both scouts and coaches to understand important player characteristics 

and, ultimately, to measure and enhance a team’s performance. 

 

Review of Evaluation Metrics for basketball players. 

Christos Marmarinos, PhD - Basketball Coach - Sports Consultant 

Stakeholders in professional basketball are of need of a single metric 

that evaluates the performance of basketball players.  Since the 1950s 

many have tried to satisfy this demand.  Points scored play a significant 

role as an evaluation metric.  However, it is not the best criterion, since 

it is not connected with the winning percentage of a team.  There has 

been an effort to evaluate the performance of basketball players with 

many different ways.  There have been qualitative studies based on 

game-related parameters and on psychological variables.  There have 

also been many attempts for quantitative solutions.  A big group of 

evaluation metrics uses data taken from the official statistics’ sheet 

kept in basketball games around the globe, called “Box Score”.  The 

variables are used in a simple way, adding the ones that are positive 

and subtracting the ones that are negative.  In addition, the same box 

score derived variables are weighted according to the impact they have 

in the game.  There are methods based on regression equations with 



 

 

dependent variable the winning percentage of the team and mixed 

methods of all the above characteristics.  In recent years, a new form 

of in-game data collection, called play-by-play statistics, has been the 

basis for the development of evaluation metrics.  Lastly, video analysis 

tools and advanced technologies have also contributed towards a 

complete depiction of a basketball player’s performance. 

 

The range of skills needed to interpret a volleyball set 

result for men and women. 

Sotiris Drikos, Ph.D., Member of AUEB Sports Analytics Group 

Volleyball is a non-invasive sport played by both genders in 

separate tournaments.  The main reason for not having men competing 

against women or in mixed teams is that they differ in their physical 

body composition, muscles mass, hormonal secretions and oxygen 

consumption.  This is how the only gender-based rule of volleyball 

which is the height of the net has occurred.    

The aim of the present study was to identify volleyball skills that 

best discriminate between winning and losing a set in men’s and 

women’s volleyball according to the set final score difference.     

The data have been collected for men from 488 teams’ and for 

women from 438 teams’ performances in all sets played between the 

top four teams in the final rankingduring the men’s and women’s Greek 

Volleyball League for 5 seasons (2013-14 until 2017-18).  In this study, 

each team’s performance is classified according to a set category 

(balanced, semi-balanced, and unbalanced) and set result (win-lose).  

The primary recorded and evaluated skills from 120 matches for men 

and women respectively are:  10.808 and 9.592 serves, 9.161 and 

8.478 passes, 7.955 and 6.548 attacks 1 (after the pass), 4.678 and 

6.880 attacks 2 (after the defense) and 5.027 and 3.402 blocks.  For 

the evaluation scale of each skill, a six-level ordinal scale is employed, 

with the value of “one” indicating a poorly executed skill and the value 

of “six” an excellent executed skill.   

Set categorization was accomplished through k-means clustering 

and produced three different clusters of the greatest possible 

distinction according to set final score differences:  a) 2-3 points 

(balanced sets), b) 4-7 points (semi-balanced sets), c) over 7 points 

(unbalanced sets).     



 

 

The analysis revealed significant multivariate differences in the 

type of result and in its interaction with the type of set for both 

genders.  A follow-up discriminant analysis showed that attack 1 is the 

most important performance indicators for all set types for men’s 

teams.  Meanwhile, for women’s teams, the most important 

performance indicators for all set types are not only attack 1 but also 

attack 2.  The discriminant function classified correctly more cases as 

the score difference got higher.  Especially for balanced sets, 74% and 

62%, for men and women respectively, were correctly classified, 

allowing space for further improving the critical performance 

indicators. 
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