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Abbreviated abstract: In this paper, we develop a group learning approach to analyze the
underlying heterogeneity structure of shot selection among professional basketball players in the
NBA. We propose a mixture of finite mixtures (MFM) model to capture the heterogeneity of shot
selection among different players based on Log Gaussian Cox process (LGCP). Our proposed
method can simultaneously estimate the number of groups and group configurations. Ultimately,
our proposed learning approach is further illustrated in analyzing shot charts of selected players in
the NBA’s 2017–2018 regular season.
Data: We focus on players that have made more than 400 field goal attempts (FTA).
D ∈ [0, 47]× [0, 50]. Indexing the players with i ∈ {1, . . . , 191}, the locations of shots, both made
and missed, for player~i are denoted as Xi = {xi,1, . . . , xi,Ti

}, ∀xi,Ti
∈ D, where Ti is the total

number of attempts made by player~i on the offensive half court.
Chanllenge: Considering the random nature of shot locations; the number and estimation of
groups; Computational algorithm
Contribution: A novel methodology based on mixtures of finite mixture model and spatial point
process; A Gibbs sampler that enables efficient Bayesian inference; Consistently estimates the
number of groups
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Real Data Analysis
We run 1,000 MCMC iterations and the first 500 iterations as
burn-in period. The sizes of the nine groups are 10, 59, 8, 19, 24, 8,
10, 51, and 2 respectively.
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Figure 1: Fitted intensities with contour lines for two selected players in each of
the nine identified groups. hy15e@my.fsu.edu UCSAS 2020
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