
Ambra Macis



Big Data analytics in sports

bdsports.unibs.it

https://bdsports.unibs.it/


ISI Special Interest Group on SPORTS STATISTICS

https://www.isi-web.org/community/committees/special-interest-groups?id=127

https://www.isi-web.org/community/committees/special-interest-groups?id=127


The Book

Package
developed by Marco Sandri



Agenda

1. Data Science in basketball

2. Basketball analytics: state of the art

3. Basketball data

4. Introduction to the R package 
BasketballAnalyzeR



1 - Data Science in Basketball



What is Data Science?

Discipline aimed at
extracting knowledge
from data in various forms

Multidisciplinary

Applicable to

a wide range of fields



Data Science…

• … aims at extracting knowledge from the data (interpretation of 
results is extremely delicate)

• … can deal with any field of human knowledge

• … can potentially answer any question, if it has the right data

• … will never be able to describe everything

• … is not a crystal ball

• … does not provide decisions, but support for decisions

Basketball data science has no ambition to replace basketball 
experts, but to support them in their decisions



The virtuous cycle of Sports Analytics



Anatomy of a decision



Are stats killing the game of basketball?

True:
• If people keep thinking that 

Statistics is merely PPG, AST, 

REB, …

• If people don’t learn how 

Stats have to be interpreted 

(“Do not put your faith in 

what statistics say until you 

have carefully considered 

what they do not say.”

W. W. Watt)

False:

• If modern approaches to 

basketball analytics are used

• If we are able to integrate 

analytics and technical 

experience

• If we are able to spread the 

culture of Statistics

(2017)



Are stats killing the game of basketball?
“…the confidence of the person who

showed me the data convinced me

about them. We were used to seeing

images of games, but they

transformed those images into

numbers. Once you have the data,

they help you make better

decisions”…. [they should] “educate

players on the importance and

benefits of data. The best thing they

can do is make the most of them to

squeeze as much as possible out of

games, as data is very important

and beneficial for winning”
(2021)



2 – Basketball Analytics: state of the art



Basketball Analytics

Scientific 
Research

Official
Statistics

Sport Analytics 
Services



Basketball Analytics



Basketball Analytics

Our analyses often 
integrate machine 
learning tools and 

experts’ suggestions



Basketball Analytics

Special 

Issues

Scientific literature

Scientific journals



Basketball Analytics

Scientific literature
• Predicting the outcomes of a game or a tournament

• Determining discriminating factors between successful and 
unsuccessful teams

• Examining the statistical properties and patterns of scoring during 
the games 

• Analysing a player's performance and the impact on his team's 
chances of winning

• Monitoring playing patterns with reference to roles



Basketball Analytics

Scientific literature
• Designing the kinetics of players' body movements with respect to 

shooting efficiency, timing and visual control on the field

• Depicting the players' movements, pathways, trajectories and the 
network of passing actions, the flow of events and the connected 
functional decisions

• Studying teams' tactics and identifying optimal game strategies

• Investigating possible referee biases



Basketball Analytics

Scientific literature
• Measuring psychological latent variables and their association to 

performance

• Epidemiology of basketball injuries, physical, anthropometric and 
physiological attributes of players, hematological parameters or 
other vitals

• Special training programmes to stimulate muscle strength, jumping 
ability and physical fitness in general

• Scheduling problems



Basketball Analytics

Scientific literature
• This list is far from being complete

• The range of possible research questions is going to grow, thanks to 
the availability of large data sets and the incresaing computational 
power

• A complete theory explaining the relationships among the variables 
involved in basketball analytics is still not available

     

→ Answering to all those questions is a very interesting challenge 
for Data Scientists



3 – Basketball data



Basketball Data

Data are essential to Data science and Analytics, so the 
procedures for obtaining and organizing data sets must be 

structured and validated to guarantee Quality:

Exhaustiveness

Accuracy

Completeness

Consistency

Accessibility

Timeliness



Basketball Data

Another important issue about data is Context (all the 

additional information necessary to correctly interpret data):

“Data without context are just numbers”

Several sources (Federations, sporting organizations, 

professional societies, associations, …)



Basketball Data

The web is a massive store of data:

• Data on payment or freely available

• Open data often require web scraping procedures

• Variety of datasets (traditional data matrices, multidimensional 

data cubes, unstructured text data, pixels from sensors and 
cameras, data from wearables, mobile phones, tablets, geocode, 

timestamps, …), requiring relational databases and 
datawarehousing tools



Basketball Data

We can distinguish four main macro-categories:

• Data recorded manually

• Data detected by technological devices

• Data from psychometric questionnaires

• Other data



Basketball Data



Basketball Data



Basketball Data



Basketball Data



Basketball Data

www.espn.com/nba

stats.nba.com

www.fiba.com

Leagues

…

Data Big Data

Stats



Basketball Data
Data Big Data

play-by-play



Basketball Data
Data Big Data

play-by-play

Sensor 
data



4 - Introduction to the R package 
BasketballAnalyzeR



Book and codes



https://bdsports.unibs.it/basketballanalyzer/

https://bdsports.unibs.it/basketballanalyzer/


Install R and BasketballAnalyzeR



Data
data(package="BasketballAnalyzeR")

• Tbox – Teams’ box scores

• Obox – Opponents’ box 

scores

• Pbox – Players’ box scores

• PbP.BDB – Play-by-play data

• Tadd – Additional information

NBA Regular Season 17/18

82 games

Play-by-play: 82 games played by

the Champions, Golden State Warriors 

(made available by BigDataBall

www.bigdataball.com)

http://www.bigdatab/
http://www.bigdataball.com/


Data
data(package="BasketballAnalyzeR")



Data
data(package="BasketballAnalyzeR")



Boxscores (1., 2., 3.) and Additional information (5) are about all the
teams and players of the 82 games in the regular season of the NBA
championship 2017/2018

Play-by-play data are relative to the 82 games played by Golden
State Warriors (the champions) during the regular season (data made
available by BigDataBall, www.bigdataball.com)

18/19 NBA boxscores and play-by-play data of Cleveland Cavaliers
(17/18) are available at

https://bdsports.unibs.it/basketballanalyzer/

Data



Data
data(package="BasketballAnalyzeR")



R script
bdsports.unibs.it/basketballanalyzer/



• Basic Statistical Analyses

• Discovering patterns in data

• Finding groups in data

• Modelling relationships in data
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• Basic Statistical Analyses

• Discovering patterns in data

• Finding groups in data

• Modelling relationships in data
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