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ABSTRACT

This study analysed the extent to which player performance differs within the Australian Football League (AFL)
with respect to the status of a player’s contract. AFL Player Ratings (AFLPR) and contract data were obtained
during the 2013-2020 AFL seasons for all 827 players listed by an AFL club at the beginning of the 2020
season. A model of “expected performance” was created allowing for an exploration into the differential with
actual performance as a function of contract status. Paired t-tests indicated that there was a difference in
performance pre- and post-signing their contract for players who signed mid-season (mean change and 95%
confidence interval of —1.48 +0.93 and —0.49 + 0.48 AFLPR, at ten match intervals for those in- and out-of-
contract at the conclusion of that year’s season, respectively). Further differences existed between the groups
of players who signed mid-season, as compared to those who signed during the off-season. Correlation
analyses indicated that more consistent performers are somewhat less likely to see a reduction in performance
post signing as compared to less consistent performers. The applications of these findings have the potential
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to support organisational decisions relating to the timing and nature of player contracting.

Introduction

Assessing the impact of external factors on player performance
is commonplace in the team sport literature (Fahey-Gilmour
et al., 2019; Gémez et al., 2019; Teune et al.,, 2022). Often, this
research is conducted to gain an improved understanding of
how these factors affect performance, and how they can be
adapted, manipulated, or better understood to improve asso-
ciated decision-making processes (Browne et al, 2019;
Mcintosh et al., 2021). Some examples of external factors that
were found to have an important affect with regard to perfor-
mance include a player’s nationality/locality to the league
(Della Torre et al., 2018; Gémez et al., 2019), player preparation
(injuries and/or illness) (Fahey-Gilmour et al., 2019; Sarlis et al.,
2021), as well as practice environments (Browne et al.,, 2019;
Davids, 2012; Robertson et al.,, 2019; Teune et al., 2022).

An integral incentive for an athlete in any team sport is the
status of their contract and the associated factors (i.e, remu-
neration, length, incentive-based) (Della Torre et al., 2018; Frick,
2011). Whilst multiple studies have assessed the relationship of
player performance on player value in the team sport nota-
tional literature, there is limited knowledge on the relationship
between a player’s contract status and individual player perfor-
mance. Three notable studies exist, all focussing on European
soccer leagues (Della Torre et al., 2018; Frick, 2011; Gémez et al.,
2019). Frick (2011) assessed performance in the German
Bundesliga between 1995 and 2008, investigating both salaries
and contract lengths with respect to player performance. The
analysis was conducted using various methods including an
ordinary least squares model, a random-effects model, and
a median regression model. Each model considered variables

such as player position, age, career professional games, career
league games, as well as basic performance statistics in order to
control for any potential non-linear confounding relationships
with performance. The findings indicated that player perfor-
mance increased in the later stages of existing contracts, and it
was hypothesised that a player's effort and motivation is
affected depending on the state of their contract cycle.
Marginal contract-related changes in individual performance
are surmised to affect team performance and potentially have
substantial economic consequences for the organisation.

Della Torre et al. (2018) assessed performance in the Italian
Serie A across the 2012-2013 and 2013-2014 seasons. Whilst
the core topic of this study was to assess pay disparities, this
assessment required the creation of a model to analyse the
relationship between pay and performance. Similar to the Frick
(2011) study, control variables were used in order to account for
any confounding non-linear-relationships. These variables
included age, player role, nationality, contract duration and
stage of contract cycle, as well as the market value of the
team. The inclusion of these control variables allowed for tan-
gible findings around player performance at different stages of
the contract cycle, suggesting that players similarly perform at
a higher level during the final year of their contract, as com-
pared to earlier years. The authors indicate that this finding is
somewhat explained by a pay-performance relationship,
whereby periods of good performances are rewarded by re-
contracting or renegotiation of existing contracts.

Whilst the two previous studies have assessed contract sta-
tus with respect to the length of time prior to contract renewal,

CONTACT Sam McIntosh @ samuel.mcintosh@vu.edu.aulnstitute @ Institute for Health & Sport (IHES), Victoria University, Melbourne, Victoria 8001, Australia

© 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way. The
terms on which this article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.


http://orcid.org/0000-0002-7673-4145
http://orcid.org/0000-0002-8330-0011
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/02640414.2023.2190564&domain=pdf&date_stamp=2023-04-26

2 (&) S.MCINTOSH AND S. ROBERTSON

a more recent study by Gémez et al. (2019) investigated player
performance differences in the seasons both immediately pre-
and post-signing a new contract. This study was conducted
across four different European leagues (French, German,
Italian, and Spanish professional leagues) during the 2008 to
2015 seasons, and found that players’ performances did not
show a substantial improvement or decline in the analysed
matches pre- or post-signing a new contract. Though each of
these studies consider performance prior to contract signing
directly, the periods for comparison differ greatly, and give
a good understanding of player performance with respect to
different stages of a player’s contract cycle.

The AFL is the elite competition of Australian football (AF),
which is an invasion team sport played between two opposing
teams. Each AFL club list consists of up to 47 players (Australian
Football League, 2020), whereby clubs are limited in their
ability to remunerate players by a salary cap. Players can be
drafted to, traded for or recruited by an AFL club through
a variety of ways at multiple points throughout the season
(outlined in Appendix 1). However, players who are already
listed by an AFL club can have their contract renewed at any
point throughout the year.

The ability to benchmark and forecast player performance
longitudinally is inherently valuable to sporting organisations
and could be used to guide decisions relating to player con-
tracting, recruitment and development (Kalén et al., 2019).
Whilst the literature around player performance forecasting in
other team sports is extensive through the use of both linear
and non-linear, as well as traditional statistical and machine
learning methodologies, there is only one notable study which
exists in the AF literature which looks to forecast player perfor-
mance on a game-by-game basis. Using a variety of methodol-
ogies, Sargent and Bedford (2010) were able to demonstrate
that a Tukey-smoothed forecast produced a significantly smal-
ler error than other unsmoothed methods when forecasting on
a game-by-game basis.

The aim of this study was to analyse the extent to which the
player performance, defined as AFL Player Ratings (AFLPR),

differs pre- and post-contract signing within AFL players,
dependent on the status and timing of their contract. The
methodology of this study was designed to assess the hypoth-
eses that; 1) player performance would be above expectation in
the period immediately prior to contract signing for those
contracted mid-season (i.e,, to reflect re-contracting or renego-
tiation of existing contracts as a response to improved perfor-
mance), and 2) there would be no difference seen in player
performance pre- and post-signing. These hypotheses are
visualised in Figure 1.

Methods
Data

Data were collected across the AFL for all 1610 matches
played across the 2013-2020 AFL seasons. This included 22
matches played by each team during the regular season
rounds for seasons 2013-2019, and 17 for the 2020 season
(reduced games due to the impact on the playing schedule
by the COVID-19 pandemic). A further nine matches were
played throughout the finals series each season. One
match was abandoned prior to play during the 2015
season.

The date of each player’'s most recently signed contract,
and the state of their previous contract was collected for all
827 players who were listed by an AFL club at the begin-
ning of the 2020 season. The dates for each player’'s most
recently signed contract spanned from the 2013-2014 off-
season (Lance Franklin signed a nine-year deal), through to
the 2019-2020 off-season. By utilising the most recent con-
tract for every player at a specific timpoint, it allowed the
investigation to obtain a representative sample of the player
landscape within the AFL and minimise the potential for
bias. Figure 2 outlines the number of players contracted at
each point in time, and Table 1 outlines how contract
statuses were classified, and the number of players within
each classification. The date was outlined by when each
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Figure 1. Hypothesised time vs. performance concept with regards to when a player signs a contract.
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Figure 2. Distribution of players contracted at each point in time for the 827 players who were listed by an AFL club at the beginning of the 2020 season (Off-season
indicates between the conclusion of that year's season, and the beginning of the proceeding).

Table 1. Description of the contract status classifications and the distribution contract signings by 643 players listed by an AFL club prior to the 2020 season.

Contract status Players in
classification Description classification
Mid-season Out-of- Signed a new contract during the AFL season. These players would have been out-of-contract at the conclusion of the 193
contract season.
Mid-season In-contract Signed a new contract during the AFL season. These players would have still been in-contract at the conclusion of the 79
season (i.e., one or more seasons remaining on their existing contract).
Off-season Out-of- Signed a new contract after the conclusion of their team’s AFL season. These players were out-of-contract at the time of 207
contract signing. This includes those who resigned with the same club, traded to another club, or signed with another club as
a free agent.
Off-season In-contract Signed a new contract after the conclusion of their team’s AFL season. These players were still in-contract at the time of 164

signing (i.e., one or more seasons remaining on their existing contract). This includes those who were traded to

another club despite their existing contract.

player's respective AFL club released a media statement
indicating the contract singing. Some additional secondary
sources were utilised to confirm and finalise these data,
including national and state newspapers (Herald Sun, The
Advertiser, Courier Mail, The West Australian, Geelong
Advertiser). The final dataset consisted of 643 players, after
the removal of players which could not have obtained both
an expectation/benchmark and a post-contract signing level
of performance needed for the analyses. This included 97
AFL listed players who were selected at either the National,
Rookie or Pre-Season drafts, as well as those selected
through the category-B selection process or during the pre-
season supplemental selection period during the 2019-2020
offseason, as well as a further 87 players who were similarly
selected during these drafts/periods throughout the 2018-
2019 offseason and were given initial two-year contracts.
The AFLPR were utilised as the measure of player perfor-
mance in this study. These were obtained from Champion Data
Pty Ltd. and used due to their established validity and equity-
based nature (Jackson, 2009; Mclntosh et al., 2018). In this
metric, a player's match performance is determined by the
overall change in equity that is created by that player’s actions
during the course of a match (Jackson, 2009). The change in
equity for each action is determined by assessing the expected

value of their team scoring next both before and after the
action. These expected values are based on contextual informa-
tion relating to the possession and disposal (i.e., field position,
pressure from opponents, disposal outcome) collected from
AFL matches preceding back to the 2004 season (Jackson,
2009). Due to the impact which the COVID-19 pandemic had
on the scheduling for the 2020 AFL season, match times were
reduced by 20% to account for a lack of turnaround time
between matches. As the AFLPR are summative in nature, the
reduced game time saw a corresponding reduction in AFLPR
(20.0% reduction in mean AFLPR in the 2020 season as com-
pared to the 2019 season). To account for this in the analysis,
the raw AFLPR for the 2020 season were modified (multiplied
by 1.25). The mean and distribution for the raw AFLPR across
the 2013 to 2019 seasons, as well as the modified AFLPR across
the 2020 season are outlined in Figure 3.

Data relating to player characteristics were collected to assess
the relationship with performance. Player experience (deter-
mined by the number of AFL matches played, independent of
seasons) and the positional role classification (determined by
Champion Data’s classification at the conclusion of each season;
classifications outlined in Appendix 2 were each collected as
descriptive variables. Prior to data collection, the study was
approved by the relevant human research ethics committee.
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Figure 3. Density plots outlining the mean and distribution for the raw AFLPR across the 2013 to 2019 seasons, as well as the modified AFLPR across the 2020 season.
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Statistical analysis

Assessing ‘expected performance’

Two methods for assessing “expected performance” were eval-
uated. The first method was created using a linear mixed model
adapted from McIntosh et al. (2019). To allow for discretization
that balanced model fit, non-linearity and complexity, categor-
isation levels for experience were determined by evaluating the
change in Akaike’s Information Criterion (Akaike, 1987) for
differing amounts of categories. As a result, experience was
expressed in intervals of 20 matches (1-20, 21-40, 41-60, ...,
281+) as visualised in Figure 4. The model was conducted using
the Ime4 package (Bates et al., 2015), in the R statistical com-
puting software version 4.2.1 (R Core Team, 2022) and took the
form:

PRpm = B0 + B1Xpm + B2Yps + ap + epm

where PRpm is the AFLPR of player p in match m. 80, f1 and 32
are fixed coefficients, and X and Y are observed covariates. Xpm
represents the amount of matches the player has played in
their career inclusive of the corresponding match. Yps repre-
sents the player’s positional effect, which is consistent across
each season. The parameter =<p is a player random effect,
which makes the intercept of the model specific to each player.
This effect is a draw from a normal distribution with equal
variance for all players. The parameter Epm denotes the player
match residual error. Data from the seasons prior to each
player's most recently signed contact were assembled as the
training data (n=23829 matches), and all remaining seasons
were used as a “held-out” test data set (n = 25488 matches). The
in-sample performance of the model rendered a root mean
square error of 5.01 AFLPR (39.3% of a players mean rating).

The second method was outlined by a rolling mean of AFLPR
calculated using the weightings as per the formulation for the
Official AFLPR (obtainable on the AFL website, https://www.afl.
com.au). The formula for this calculation is below and is
adapted from the original calculation used by the AFL which
is available in Jackson (2016). This model took the form:

AFLPR(j) = 1/njif;;(j) x max(0, min(1, (41 —i)/10))

where n; is the number of games played in the last two seasons
by player j. E'z(j) is the AFLPR by player j in their ith most-recent

game. “Max (0, min(] , (415”))" indicates that the most recent

31 games receive full weight and match 32 through 40 receive
90%, 80%..., 10% of weight, respectively. If less than 40
matches were played across the previous two-year period,
a mean of all weighted matches were calculated.

An ensemble model was compiled using the mean of the
two estimates and was used for all further comparisons as the
root mean square error was less than that of both the measures
in isolation (linear mixed model = 5.34, rolling mean of AFLPR =
5.25, ensemble = 5.22).

Assessing performance with respect to the status and timing
player contracts

Utilising the ensemble measure of “expected performance” the
differential with actual performance was explored to assess
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whether there is an association with the timing of a player’s
contract status. To analyse these differences, paired t-tests and
Cohen’s d effect sizes were conducted at the timepoints of five
and ten matches (but limited to a 12-month period either side)
both pre- and post-signing. An ANOVA and post-hoc Tukey
tests were also performed to determine whether player perfor-
mance means were different between each of the contract
status classifications at the same timepoints pre- and post-
signing. Each of these analyses were undertaken using the
stats package (R Core Team, 2022).

Follow-up analysis was undertaken to determine if differ-
ences are more prevalent in those dependent on the stage of
a players career (number of career matches), the benchmark
level of a player's performance (expected AFLPR at the time of
signing), as well as the consistency of a player's performances
(relative standard deviation of performances prior to signing).
Pearson’s correlation and linear regression analyses assessed
the difference of each player's mean performance relative to
expectation in games post signing, versus pre-signing. The ten
match timepoint both pre- and post-signing was used as
a result of the initial investigation findings. Both of these ana-
lyses were undertaken using the Hmisc package (Harrell, 2017).
A level of significance was accepted at p < 0.05 in all analyses.

Results

Descriptive statistics and distributions for player experience
and position, and how they relate to both actual and expected
performance across the dataset is outlined in Figures 4 and 5,
respectively. The residual of rating points between the actual
performances and the ensemble measure of expected perfor-
mance were assessed and visualised for players both pre and
post the signing of contracts. Figure 6 outlines the differences
seen in performance for players who signed contracts either
within the midst of a season, or during the off-season, respec-
tively, for those still in contract as well as those who were out-of
-contract (or to be out-of-contract at the conclusion of the
season). The paired t-test results shown in Figure 6 indicate
that there was a significant difference in performance pre- and
post-signing their contract for the group of players who were
out-of-contract and signed mid-season (PRpm =-0.62, d=
—0.187, p=0.039 and PRpm =-0.49, d =-0.214, p=0.047, at
the five and ten match intervals, respectively), as well as the
group of players who were in-contract and signed mid-season
(PRpm =—-1.48, d =—-0.555, p = 0.003, at the ten match interval).

The results of the ANOVA and post-hoc Tukey tests are out-
lined in Figure 7, and indicate that differences were only seen
between groups of players who signed mid-season as com-
pared to those who signed during the off-season, and only in
matches prior to signing contracts.

Further investigations as to whether performance differ-
ences are impacted by the stage of a players career, as well as
the level and consistency of a player’s performances are out-
lined in Figures 8-10, respectively. These are outlined by the
difference of each players mean performance relative to expec-
tation in games post signing, versus mean performance relative
to expectation in games pre-signing (positive values indicate
the player performed better post-contract signing).
Examinations of the scatterplots and Pearson correlations
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-n, respectively, for matches prior to (-) and post signing. ** p < 0.01, * p < 0.05.
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indicate that there is little difference in the performance of pre-
and post-contract signing with respect to the stage of a player's
career, or the level of a player's performances. However, there
was a weak negative relationship seen with respect to the
consistency of performances, whereby the more consistent
performers are less likely to see a drop in performance post
signing a contract.

Discussion

The aim of this study was to analyse the extent to which the
player performance, defined as AFLPR, differs pre- and post-
contract signing within AFL players, dependent on the sta-
tus and timing of their contract. A model of “expected
performance” was compiled allowing for an exploration
into the differential with actual performance, to assess
whether there is any association with the timing of player
contract signings.

The purpose of assesing performances surrounding the tim-
ing of player contract signings was to gain an improved under-
standing of a predicament common within professional
sporting organisations; being the ability to recontract a player
at the optimal time within the cycle of their existing contract. In
most cases, the timing of when to recontract a player is the
result of a cost-benefit analysis by the organisation. Regardless
of the decision, organisations either choose to risk that
a players value will continue to increase by delaying the recon-
tracting process (and thus potentially having to pay more), or
risk a performance regression/decrement in a player, or lack of

performance through injury if they choose to advance earlier
(and thus potentially having payed more than necessary).
Whilst proceeding with a contract signing is a two-way arrange-
ment (i.e., both the player and organisation need to agree), the
capacity to comprehend the extent to which performance may
differ dependent on the current status of a player’s contract is
inherently valuable to professional sporting organisations, and
could be used to support their decision of whether to engage
the player regarding recontracting.

The AFLPR distributions outlined in Figures 4 and 5 give
a visual indication that the ensemble model for expected per-
formance appropriately adjusts for player experience and posi-
tion, respectively, when estimating actual performance. In both
of these figures the distribution for actual performance is far
more dispersed than that for expected performance. This is
apparent as these figures visualise game-by-game perfor-
mance, and the nature of the methodologies for expected
performance does not forecast for the extreme variable perfor-
mances which exist in actual performance, as a way to minimise
overall prediction error. As a result, the variance in expected
performance is lower.

The mid-season signings for those both in- and out-of-
contract (at the end of the year) were the only groups to
show significant differences between performance in the
matches prior to and post signing (visualised in Figure 6).
These findings indicate that performance before signing is
above expected, with a distinct drop in performance post sign-
ing. Whilst the subsequent drop in performance cannot be
specifically explained, the preceding higher level of perfor-
mance is likely symptomatic of why the players' respective
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line indicates a linear fit and the associated standard error. " indicates a Pearson

correlation coefficient and ‘p” indicate the p-values. Positive values indicate the player performed better post contract signing.
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Figure 10. Scatterplots outlining the difference of each players mean performance relative to expectation in games post signing, versus pre signing dependent on the
consistency of performances and relative to the context of their signing. Blue line indicates a linear fit and the associated standard error. 7’ indicates a Pearson
correlation coefficient and p” indicate the p-values. Positive values indicate the player performed better post contract signing.

clubs chose to sign them at that point of the season. These
findings are somewhat consistent with those from Della Torre
et al. (2018) and Frick (2011) where periods of increased per-
formances are rewarded by re-contracting.

The post-hoc Tukey tests outlined in Figure 7 indicated that
there were differences between various levels of players, but only
between groups one group who signed mid-season, as compared
to those who signed during the off-season. Whilst this finding is
notable, there is a small effect likely contributing to this drop in
mean performance for those players who signed during the off-
season. Specifically, players on average obtain a lower AFLPR in
losing matches than in winning matches; and a larger number of
teams lose their final game of the season than in any specific
round (i.e., seven of the eight teams which make finals lose their
final game, and on average 6.6 of the ten non-finals teams also
lose their final game). As these residuals are inclusive from the last
game prior to signing through to the n™ game prior to signing,
there is likely a small lasting effect on the performance means.

The weak negative relationship seen in three of the four con-
tract status classifications dependent on the consistency of per-
formances (visualised in Figure 10) gives an indication that
external factors such as a player's contract status may be an
impetus to performance. Whilst only a weak association was
seen; this negative relationship suggests that the consistency of
a player’s performance leading into a contract negotiation can be
used as a refined indicator of expected performance for matches
after the signing of their contract, and should be taken into
consideration to support decisions related to player contracting.

A delimitation of this study should also be noted. Many of
the defining aspects of player contracts are confidential within
the AFL (i.e.,, remuneration amount, incentive based or fully
guaranteed), meaning that such information was not used as

part of this study. Further to this, many players contracts within
the AFL have match- or performance-based incentive triggers,
whereby their contract will automatically be renewed for the
following season(s). As a result of these factors, the inferences
made as part of this study do not attempt to infer about the
motivations of the athletes as has been done in related
research on other sports (Della Torre et al., 2018; Frick, 2011).

Conclusion

The methods outlined in this study allowed for an examination
of player performance with respect to the timing of player
contract signings. The results indicated that the first of the
two preconceived hypotheses were upheld, but not
the second. Specifically, players who signed mid-season saw
performances before signing as above expected, but showed
a substantial drop in post signing. Furthermore, consistent
performers were less likely to see any drop in performance
post signing a contract. The findings outlined as part of this
study could be used as an example of associations worth
investigating to identify refined indicators of expected perfor-
mance for matches pre and post the signing of a contract in the
AFL. As an example, there may be more confidence to sign an
player mid-season when they show consistant above-expected
performances, as opposed to a more erratic performing player
who has achieved some recent above-expected performances.
Whilst there are various considerations specific to player con-
tracting in each team sport (i.e., salary caps, amount of other
competing professional leagues, non-sporting incentives), the
findings of this study could have implications for use within
other team sports.
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Appendix 1. Descriptions of the four annual AFL drafts and pre-season supplemental period

Draft Type

Description

National Draft

Pre-season Draft

Rookie Draft

Mid-season Draft

Pre-season supplemental
period

Compulsory draft for each club. Players selected by a club become ineligible to be included on the primary list of any other club for
a period of two seasons. For the most part this draft consists of players finishing secondary school, who have been competing in elite
junior second-tier competitions. Clubs must adhere to maximum list sizes. Occurs in the off-season.

Non-compulsory draft. Players selected by a club become ineligible to be included on the primary list of any other club for a period of
two seasons. For the most part this draft consists of players who missed out on selection in the National Draft. Clubs must adhere to
maximum list sizes. Occurs immediately after the National Draft.

Non-compulsory draft. Players selected becomes part of the club’s rookie list. For the most part this draft consists of players who missed
out on selection in the National Draft or older players from second-tier competitions. Clubs must adhere to maximum list sizes. Occurs
immediately after the Pre-season Draft.

Non-compulsory draft. Players selected becomes part of the club’s rookie list. For the most part this draft consists of players who missed
out on selection in the National Draft or older players from second-tier competitions. Clubs can only select players to be added to
their AFL list if they either do not have the maximum number of allowed players or have a player(s) whom is/are placed on the long-
term injury list.

Non-compulsory period. Clubs can only select players to be added to their AFL list if they either do not have the maximum number of
allowed players or have a player(s) whom is/are placed on the long-term injury list.

Appendix 2.

Description of the eight positional role classifications used in this study

Player Positions Description

Key Forward Tall forward. Is typically the predominant target when moving the ball into the forward line.

General Small/medium forward. Plays predominantly in the forward half of the ground but with more freedom than a key forward.
Forward

Key Defender  Tall defender. Plays on opposition key forwards with the primary role of nullifying their opponent.

General Small/medium defender. Plays a role on opposition small/medium forwards and usually helps create play from the backline.
Defender

Midfielder Plays a roaming role, with an emphasis on gaining possession of the ball when it is contested after a stoppage in play.

Wing Is a subset of the midfield position. Typically an endurance player whose role it is play as the widest midfielder.

Midfield Splits time equally between the forward line and the midfield.
Forward

Ruck Typically the tallest player on their team. Plays a roaming role and has the primary task of competing with the opposition ruck when the ball is

thrown into the air after a stoppage in play.
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