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Motivation 

• Objective: Operationalising “playing style” of football teams and players

• The question of style is unsupervised

• Manual Analysis

• Supervised Research in Football:

• Low Scoring Sport

• Aggregated Over Large Timeframes

• Non-Descriptive



T
w

e
n

ty
3

3

“Playing Style” as an Encoded Vector 

• Vectorial representation of style is convenient and usable

• Problems:

• Batch Execution

• “Player first” rather than “style first”

• Non-descriptive - doesn’t correspond with intuitive notions of style

• Stylistic? (Cautious) Yes

• EXAMPLE: Ben Torvaney’s player2vec (word2vec from NLP)

• How do we know?
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Topic Extraction 

• Non-Batch Execution

• Descriptive: Needs to correspond to intuitive notions

• Topic Mixture Models: Vectorisations!

Topic: Religion Topic: Politics Topic: Current Events  

30% 50% 20%

• Unsupervised: Latent Dirichlet Allocation
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“Just how different words determine the topics of a document, 

different in-play actions determine the style of a team/player”

Eureka Moment:
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Latent Dirichlet Allocation (LDA)

• Generative Model

• (Sparse) Dirichlet Priors play an important role in the NLP implementation. Do they make sense for football?

• Bayesian Inference

• Off-the-shelf MCMC sampling algorithms

• We used the Sci-Kit Learn implementation
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Notes on Implementation

• Parametric Choices:

• Number of topics and parameters of Dirichlet priors of “styles” (aka topics) and “style 

mixtures”

• Pre-Processing:

• Traditionally Tf-Idf

• Repeatability (throwback to MathSport 2017)

• Empirical examination

• Z-Score Scaler
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TEAM MODEL
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DEFENDER MODEL
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MIDFIELDER MODEL
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STRIKER MODEL
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Application: Trend Tracking
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Application: Changing Roles
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Application: Similarity Recommender
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Future Work 

• Implementation:

• Dirichlet Priors

• Better Validation

• Application:

• More Robust Metric in Encoding Space

• Separate “context” from “style”. Benefit - there’s a direct relationship between team and player features



Thank you

Questions?


