
Objective
Utilize SportVU basketball player tracking data to create a shot probability 
model on the basis of player movement and interactions.

Data Set and Processing

Introduction
We analyzed a collection of 632 NBA games to create a shot probability model for 
each player in the NBA. Each of our data sets consisted of a player’s xy 
coordinates, as well as the ball’s xyz coordinates, sampled every 40 milliseconds.

Using this data, we extracted features such as the shooter’s distance from the 
basket, the angle of the shot, whether the shooter was on the home or away 
team, the shooter’s distance to the nearest defender, how much time the shooter 
has had the ball for, and whether the shooter has dribbled or not. 

We created a shot probability model using logistic regression and boosting, 
achieving 64% accuracy through the boosting method.  

Methods

Analysis

Support Vector Machine performed worst. We got an 15% accuracy using the 
model. Following SVM, logistic regression performed slightly better with 35% 
accuracy. Finally, boosting performed best with 64% accuracy. 

Our shot probability model did not perform as well as we desired. One reason for 
this low accuracy is that the labels of whether shots were successful were 
generated by our own algorithms, and have some discrepancies from reality. 
Additionally, we did not include all features relevant to shot probability, such as 
the velocity of the shooter.

Results
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After creating the features, we used a logistic regression to predict whether a shot 
was made or not. We got all the shots attempted from the 632 games and used 
70% of those shots to train our models. We then used them to predict on the 
remaining 30% of the data. After using logistic regression, we used Support 
Vector Machines and compared the two models.. Finally we tried boosting which 
provided us with the best results.  

A visualization of the movement of the ball in a single event 
in the SportVU data, where the ball moves from the dark blue 
to the light blue section during the event.

Logistic regression accuracy and coefficientsThe data came in the form of xyz position data of the ball and xy position of the 
5 players on the court 25 times per second throughout each of the 632 games 
in our sample in the first half of the 2015-2016 season.

First we extended the position of the ball into the velocity and acceleration of 
the ball at all times throughout the game in each dimension. We then identified 
shots as those times the ball moved through the air with only the force of gravity 
and ended near the basketball rim. Among these shots, we classified shots that 
passed through the area directly below the center of the hoop within the next 
short period of time as made shots. In finding this response variable, we also 
identified the moment at which the shot reached the rim and the time the shot 
was released.

The features we extracted are the distance of the shooter to the hoop, the angle 
of the shot, whether the shooter played for the home or away team, the 
distance to the nearest defender, the length of time the shooter had the ball, 
and whether the shooter had dribbled since receiving the ball.

Boosting relative influence graph
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