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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
OUESTIONS

* 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: STRUCTUR.

e Two datasets
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* FEvent 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



DATA:REPR
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SPADL attributes

Table 1: Attributes in the SPADL data representation.

NTATION

SPADL action types

Table 2: Action types in the SPADL representation.

Attribute

Description

Match id
Action id
Period id
Seconds
Player id
Team id
X start
Y start
X end

Y end
Action
Result
Body part

Unique id of the match.

Unique id of the action within the match.
The id of the period/half.

Time of the action.

The id of the player performing the action.
The team id of the player.

X coordinate at the start of the action.

Y coordinate at the start of the action.

X coordinate at the end of the action.

Y coordinate at the end of the action.

The action being performed by the player.
The result of the action.

The part of the body used to perform the action.

Action type Description Result

Bad touch Player makes a bad touch and loses the ball. Fail, Own goal®
Clearance Player clearance. Success

Cross Cross into the box. Success®, Fail, Offside

Crossed corner
Crossed free kick
Dribble

Foul

Free kick shot
Goal kick
Goalkeeper claim

Goalkeeper pick-up

Goalkeeper punch
Goalkeeper save
Interception
Pass

Penalty shot
Short corner
Short free kick
Shot

Tackle

Take-on
Throw-in

Corner crossed into the box.
Free kick crossed into the penalty box.

Player dribbles at least 3 meters with the ball.

Foul.

Direct free kick on goal.

Goal kick.

Keeper catches a cross.

Keeper picks up the ball.

Keeper punches the ball clear.
Keeper saves a shot on goal.
Interception of the ball.

Normal pass in open play.

Penalty shot.

Short corner.

Short free kick.

Shot attempt not from penalty or free kick.
Tackle on the ball.

Attempt to dribble past opponent.
Throw-in.

Success®, Fail
Success”, Fail, Offside
Success

Fail, Red card, Yellow card

Success® , Fail

Success

Success?, Fail

Success

Success

Success

Success®, Fail
Success®, Fail, Offside
Success®, Fail
Success®, Fail
Success”, Fail, Offside
Success® , Fail
Success®, Fail
Success! | Fail
Success?, Fail

* Was originally the result of a shot but now is the result of a bad touch.
P Reaches teammate.  © Goal. 9 Does not drop the ball. ¢ Regains possession.
Keeps possession.



DATA: PLAYERS

* A total of 1693 players: 0o rormard Midfielder
e 317 forwards, 50
e 419 midfielders, S0
e 4722 defenders, o L
* 101 goalkeepers. %uw
2 00 Defender Goalkeeper

* Filtered players with < 450
minutes played in a season. = a5
* Age was computed at June 1%t o
each calendar year. 25

v 15 17 19 21 23 25 27 29 31 33 35 37 39 41 13 17 19 21 23 25 27 29 31 33 35 37 39 41
Age

Fig. 1: Distribution of age by position.



Magyar Némze

L1

PERFORMANC.
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.q.

* Expected goals (xG)

* Expected threat (xT)

* \Valuing Actions by Estimating
Probabilities (VAEP)

* Each metric has their pros and cons.
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HREORMANC.
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XT

» Evaluates attacking prowess.

VAEP - SHOT ONLY

e FEvaluates shooting/scoring ability.

VAEP - NON-SHOT OFFENSIVE

* Evaluates eg. passing, crossing, dribbling etc.

VAEP - DEFENSIVE

e Evaluates on-ball defensive contribution.

PSXG-GA
* Evaluates goalkeeping ability.

COMBINED PERFORMANCE METRIC

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

* Sum the respective metrics for the positions,
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LDEFINITION

Method

* 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
a, B, and 1.

e Prior for v was based on a belief
of lower standard deviation.
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CONDITIONALAGE EFFECT
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SUMMARY
STATISTICS

Percentile Mean Std. Dev.
25" 50" 75"

Forwards 23.0 24.6 27.2 25.1 3.25
Midfielders 22.9 25.8 27.4 254 3.15
Defenders 23.1 24.7 27.8 256 3.43

Goalkeepers 23.9 256 29.1 26.6 3.95




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.




	Slide 1: Age of Peak Performance among Soccer Players in Sweden
	Slide 2: content
	Slide 3: background
	Slide 4: Related work
	Slide 5: Research questions
	Slide 6: Data: structure
	Slide 7: Data: Representation
	Slide 8: Data: players
	Slide 9: Performance metrics
	Slide 10: performance metrics
	Slide 11: Model definition
	Slide 12: results
	Slide 13: Posterior predictive distribution
	Slide 14: Conditional age effect
	Slide 15: Summary statistics
	Slide 16: conclusions

