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BACKGROUND
• In sports, the performance of athletes varies with age.

• At some point, athletes reach a peak in their performance.

• When does this peak occur?

• What happens before and after the peak?

• Knowledge of an athlete's performance trajectory can aid in
e.g., player selection and decision-making.

• The peak age is dependent of the sport.

• Age-related biases are also present within sports.
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RESEARCH 
QUESTIONS

• What performance indicators are 
relevant for determining peak 
performance (in lower ranked 
leagues)?

• At which age do soccer players in 
Sweden reach their peak level of 
performance?

• When does the peak occur for 
different playing positions?



DATA: STRUCTURE

• Two datasets
• Event data from the three 

highest tiers in Swedish soccer.
Approx. ~1500 events/game.
Supplied by Football Analytics Sweden AB

• Event data used the Soccer Player 
Action Description Language (SPADL)

• Player metadata.
Retrieved from TransferMarkt

North South

2015-
2021

2016-
2021

2020-
2021



DATA: REPRESENTATION

SPADL attributes SPADL action types



DATA: PLAYERS
• A total of 1693 players:

• 317 forwards,

• 419 midfielders,

• 422 defenders, 

• 101 goalkeepers.

• Filtered players with < 450 
minutes played in a season.

• Age was computed at June 1st 
each calendar year.



PERFORMANCE
METRICS
• Player performance needs to be 

quantified.

• Historically, has been subjective but 
recently more objective metrics have 
been developed.

• A variety of metrics exist, e.g.

• Expected goals (xG)

• Expected threat (xT)

• Valuing Actions by Estimating 
Probabilities (VAEP)

• Each metric has their pros and cons.



PERFORMANCE METRICS

• Evaluates attacking prowess.

XT

• Evaluates shooting/scoring ability.

VAEP – SHOT ONLY

• Evaluates e.g. passing, crossing, dribbling etc.

VAEP – NON-SHOT OFFENSIVE

• Evaluates on-ball defensive contribution.

VAEP – DEFENSIVE 

• Evaluates goalkeeping ability.

PSXG-GA

• Standardize each metric to have mean zero and 
unit variance.

• Sum the respective metrics for the positions.

COMBINED PERFORMANCE METRIC



MODEL DEFINITION

• Estimate a model per position p.

• Use a model that allows for 
individual and group-wise variation 
over age.

• Train a hierarchical Bayesian model 
with thin-plate splines.

• Set weakly informative priors for 
α, β, and τ.

• Prior for ν was based on a belief 
of lower standard deviation.

Method



RESULTS



POSTERIOR PREDICTIVE DISTRIBUTION



CONDITIONAL AGE EFFECT



SUMMARY
STATISTICS



CONCLUSIONS

• Studied age-performance relationship of 
soccer players in Sweden.

• Players typically attain peak 
performance between ages 25 and 27.

• Peak age varies by position, with 
forwards peaking the earliest and 
goalkeepers the latest.

• Future work may utilize more fine-
grained player-role classification and 
relate results between different leagues.
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