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1 - Data Science in Basketball



What is Data Science?
Discipline aimedat
extractingknowledge
from data in variousforms

Multidisciplinary

Applicableto

a wide range of fields



Data Science˽
Åé aimesat extractingknowledge from the data (interpretationof 

resultsisextremelydelicate)

Åé can deal with any field of human knowledge

Åé can potentiallyanswerany question, if it hasthe right data

Åé will neverbe able to describeeverything

Åé isnota crystalball

Åé doesnotprovidedecisions, but supportfor decisions

Basketball data science hasno ambitionto replacebasketball 
experts, but to supportthemin theirdecisions



The virtuous cycle of Sports Analytics



Anatomy of a decision



Are stats killing the game of basketball?

True:
ÅIf peoplekeepthinkingthat

StatisticsismerelyPPG, AST, 

REB, é

ÅIf peopledonõtlearnhow

Statshaveto be interpreted

(òDo not put your faith in 

what statistics say until you 

have carefully considered 

what they do not say.ó

W. W. Watt)

False:
ÅIf modernapproachesto 

basketball analyticsare used

ÅIf we are able to integrate

analyticsand technical

experience

ÅIf we are able to spread the 

culture of Statistics

(2017)



Are stats killing the game of basketball?
òéthe confidenceof the personwho

showedme the data convincedme

about them. We were usedto seeing

images of games, but they

transformed those images into

numbers. Once you have the data,

they help you make better

decisionsóé. [they should]òeducate

players on the importance and

benefitsof data. Thebest thingthey

can do is makethe mostof themto

squeezeas muchas possibleout of

games,as data is very important

and beneficialfor winningó
(2021)



2 B˲asketball Analytics: state of the art



Basketball Analytics



Basketball Analytics



Basketball Analytics



Basketball Analytics

Special 

Issues

Scientificliterature

Scientificjournals



Basketball Analytics
Scientificliterature

Å Predictingthe outcomesof a game or a tournament

Å Determiningdiscriminatingfactorsbetweensuccessfuland 
unsuccessfulteams

Å Examiningthe statisticalpropertiesand patternsof scoringduring
the games 

Å Analysinga player's performance and the impact on histeam's
chances of winning

Å Monitoringplaying patternswith referenceto roles



Basketball Analytics
Scientificliterature

Å Designingthe kineticsof players' body movementswith respectto 
shootingefficiency, timing and visualcontrol on the field

Å Depictingthe players' movements, pathways, trajectoriesand the
network of passingactions, the flow of eventsand the connected
functionaldecisions

Å Studyingteams' tacticsand identifyingoptimalgame strategies

Å Investigatingpossiblerefereebiases



Basketball Analytics
Scientificliterature

Å Measuringpsychologicallatent variablesand theirassociationto 
performance

Å Epidemiologyof basketball injuries, physical, anthropometricand 
physiologicalattributesof players, hematologicalparametersor 
othervitals

Å Special training programmesto stimulatemusclestrength, jumping
ability and physicalfitness in general

Å Schedulingproblems



Basketball Analytics
Scientificliterature

Å Thislist is far from beingcomplete

Å The rangeof possibleresearchquestionsisgoingto grow, thanksto 
the availability of large data sets and the incresaingcomputational
power

Å A complete theoryexplainingthe relationshipsamongthe variables
involvedin basketball analyticsisstillnotavailable

Ą Answeringto all thosequestionsisa very interestingchallenge
for Data Scientists



3 B˲asketball 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):

òData without context are just numbersó

Several sources(Federations, sporting organizations, 

professional societies, associations, é)



Basketball Data
The web is a massive store of data:

ÅData on payment or freely available

ÅOpen data often require web scraping procedures

ÅVariety of datasets (traditional data matrices, multidimensional 

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

timestamps, é), requiring relational databases and 
datawarehousingtools



Basketball Data
We can distinguish four main macro-categories:

ÅData recorded manually

ÅData detected by technological devices

ÅData from psychometric questionnaires

ÅOther data



Basketball Data



Basketball Data



Basketball Data



Basketball Data



Basketball Data

www.espn.com/ nba

stats.nba.com

www.fiba.com

Leagues

é

Data Big Data



Basketball Data
Data Big Data



Basketball Data
Data Big Data



4 - Introduction to the R package 
BasketballAnalyzeR



Book and codes



Book and codes



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



Install R and BasketballAnalyzeR



Data
data(package="BasketballAnalyzeR")

ÅTboxðTeamsõ box scores

ÅOboxðOpponentsõ box 

scores

ÅPboxðPlayersõ box scores

ÅPbP.BDBðPlay-by-play data

ÅTaddðAdditionalinformation

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
teamsand players of the 82 games in the regular seasonof the NBA
championship2017/2018

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

18/19 NBA boxscoresand play-by-play data of ClevelandCavaliers
(17/18) are available at

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

Data



Data
data(package="BasketballAnalyzeR")



R script
bdsports.unibs.it / basketballanalyzer /



ÅBasic Statistical Analyses

ÅDiscovering patterns in data

ÅFinding groups in data

ÅModelling relationships in data
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ÅBasic Statistical Analyses
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