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Objectives: The purpose of this study was to investigate the effects of match characteristics and elite level
umpiring experience on the decision-making performance of umpires in the Australian Football League
(AFL).

Design: Cross Sectional Study.

Methods: All decisions from the 2014 AFL home and away season made by 32 male AFL field umpires
(age 33.1 &+ 5.0 years, AFL umpire experience 122 4 105 matches) were classified by a panel of four expert

Keywords: . umpire coaches into correct, missed and unwarranted categories. The 8001 decisions were then further
Impact aversion . . . . .
Anxiety categorised based on the match time, score differential, field location, home ground advantage, match

attendance and elite level umpiring experience. Chi-square with standardised residuals and two-way
analysis of variance were used to analyse the data.

Results: Higher elite level umpiring experience and a larger score differential at the time of the decision
resulted in improved decision-making accuracy. Home ground advantage, attendance and match time
did not influence the decision-making performance of umpires. Impact averse decisions occurred in the
back line of play, with umpires tending to be conservative with decisions that may impact the score.
Conclusions: Decisions that have an increased influence on an umpire’s decision-making performance
include score differential and elite umpiring experience. Implications on umpiring performance regarding

Home ground advantage
Score differential
Field location

the venue, attendance and the duration of a match were not apparent.
© 2018 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserved.

1. Introduction

The frequency of correct and incorrect decisions made in sport,
often termed decision-making performance, is influenced by a
complex mix of physical, social, psychological and environmental
factors.! In team-based sports, decision-making involves athletes
responding to stimuli that they perceive from the environment and
producing the most appropriate movement or action response to
accomplish a particular outcome.? A fundamental difference exists
between players and umpires in the decision-making process of
Australian football as umpiring decisions only encompass the iden-
tification of a rule violation according to the laws of the game,
and does not include a performance based skill execution subse-
quent to the decision. Themes identified to relate to the umpire
decision-making process of Australian football involve knowledge
of gameplay, player intention during the match and the decision
evaluation.’

* Corresponding author.
E-mail address: s.corrigan@deakin.edu.au (S.L. Corrigan).
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An umpire, referee or official plays an integral role in almost all
sports, as they uphold the laws of the game by adjudicating match
play according to the laws. Several influences on decision-making
performance have been identified in previous research. In Aus-
tralian football, sub-elite umpires have a varied decision-making
accuracy across the quarters of a match,* while elite umpires are
consistent.” Although Australian football umpires of a sub-elite
level have improved decision making accuracy and running perfor-
mance with increasing experience, there is no correlation between
the two variables at the sub-elite level.’ At the elite level, move-
ment patterns of an AFL umpire may influence decision-making
performance, with increased running velocities prior to decisions
having an association with incorrect adjudications.” The level of
umpiring experience has been shown to affect decision-making
performance in soccer®~'% and in Australian football'! but has not
been investigated at the elite level of Australian football. Research
that examined whether Australian Football League (AFL) umpires
provide more favorable treatment (e.g. awarding free kicks) to a
team from the same state as the umpire, has found evidence of deci-
sion bias.'>13 Studies that have investigated the influence of home
ground advantage on the decision-making performance of umpires
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have reported contrasting results, with both an effect®'41> and no
effect'67 reported. In addition, it has been shown that umpires in
soccer tend to alter their decisions when the margin between the
two playing teams is small'®~'8 but no enquiries into Australian
football have occurred.

The purpose of this research is to examine the decision-making
performance of AFL umpires at the elite level, across an entire
season, for all decision types. Smaller decision-making sample
sizes have been used in previous research in AFL to provide a
snapshot of the occurrences at the elite level>’ but none have inves-
tigated an entire home and away season of umpiring decisions.
Using data collected from within the competition environment
(i.e. actual match data) provides benefits over some video based
methods*!"19 as it incorporates the native dynamic setting which
characterises sports decisions.2? A variety of factors that may affect
AFL umpire decision-making performance were evaluated includ-
ing: time point in the match, score differential, home ground
advantage, field location of the decision, and level of umpiring
experience.

2. Methods

The participants of the observational research comprised of
32 male AFL field umpires (age 33.1 &+ 5.0 years; mean =+ SD), who
had varying levels of previous experience umpiring AFL matches
(122 4+ 105 matches). The data set comprised of all infringement
decisions (n=8001) made by umpires in the 2014 AFL season.
The accuracy of each decision was assessed by the AFL Umpiring
Department. Infringement decisions for all matches throughout the
season (n=198) were visually assessed by two designated umpire
coaches. The designated coaches were selected from a panel of four
AFL umpire coaches (AFL umpire experience =294 + 193 matches),
including the AFL head umpire coach, for the decision classifica-
tion process. Every decision was classified as correct, missed or
unwarranted. Correct decisions were defined as an accurately made
umpiring decision, missed decisions were defined as umpiring deci-
sions that should have been made but were not awarded, and
unwarranted decisions were defined as umpiring decisions that
were made in a match but did not violate the laws of the game.

If consensus was not reached between the two umpire coaches
on the classification of a decision, the four coaches on the panel
reviewed the decision in an attempt to come to an agreed con-
sensus in a review meeting. In the review meeting all unclassified
umpiring decisions were discussed and a unanimous response to
the decision’s classification was required to reach a consensus. If a
consensus was not reached the head umpiring coach on the panel
determined the final classification of the decision. This process
represents the standard procedure followed by the AFL Umpiring
Department in reviewing umpiring decision for the elite level of
Australian football.

SportsCode video analysis (Version 8.7, Sportstec, New South
Wales, Australia) and Champion Data’s Coaches Information Analy-
sis (Version 5.4.18, Champion Data Holdings, Melbourne, Australia)
software programs were used to evaluate each decision, within
four days of the completion of each match. The designated umpir-
ing coaches used the official broadcast video and two additional
camera angles (behind the goals and wide-angle side view) when
classifying decisions.

Each match and decision was individually coded with the fol-
lowing factors that were associated with it:

e Umpire Experience — The total number of AFL matches adju-
dicated by the umpire prior to the 2014 season. Umpiring
experience was categorised as; low <75 matches, moderate
75-150 matches, and high >150 matches.

e Home Ground Advantage — Categorised as ‘both home ground’
(at both team’s home ground, i.e., in the case of a shared venue),
‘intrastate home ground’ (against a team from the same state that
plays at an alternative ground), ‘interstate home ground’ (against
a team from a different state).

¢ Attendance — The official attendance at the match, categorised as;
small <25,000, medium 25,000-45,000 and large >45,000 spec-
tators.

e Team the Decision is for — The team, home or away, as des-
ignated by the fixture, which receives the advantage from the
adjudication.

e Match Time — The time point of the match that the decision was

made, broken into two subcategories.

O Quarter — The quarter of the match in which the decision

occurred.

O Quarter Segment — The first, second and third segment of each
quarter of play, defined by the average length for all quarters
for the 2014 AFL home and away season divided into thirds
(0-10.4,>10.4-20.8, >20.8 min).

Score Differential — The difference in the score between the

two teams at the time of the decision, categorised as small <9,

medium 10-18 and large >18 points (adapted from Ref. 21).

Location of the Decision — The area of the field where the deci-

sion was made, in relation to the team that was infringed upon,

categorised as forward, midfield or back.

All data was aggregated into counts of correct, missed, unwar-
ranted and the total number of decisions for all categories of
each factor investigated. The effect of these factors on decision-
making performance was assessed using a Chi Square test for
independence. Each factor was analysed against correct, missed
and unwarranted decisions with unadjusted standardised residu-
als and Cramer’s V values calculated for effect size. Expected equal
distributions were applied to all variables except umpire experi-
ence, as there were an unequal number of umpires in each category.
Umpire experience expected values were adjusted according to the
distribution of umpires in each subcategory of low (n=13), moder-
ate (n=8) and high (n=11) level experience. Standardised residual
significance was set at a magnitude of 1.96 with scores equal to or
greater than being deemed significant due to it corresponding to
values of less than five percent probability.??

Analysis of variance (ANOVA) tests were conducted to identify
any main effects of variables and to identify any interacting effects
with umpire experience using umpire error rates. To prepare the
data for ANOVA, the frequency of correct, missed and unwarranted
decisions was aggregated into error rates as percentages for each
umpire with regards to each factor’s subcategory. Error rates, were
defined as the percentage of the total number of decisions that
were missed and unwarranted. Mean and standard deviations, F
ratios, p values, degrees of freedom and error degree of freedom
values were calculated for main effects and interaction effects for
all ANOVA's. Mean and 95% confidence intervals were calculated
for low, moderate and highly experienced umpire categories.

For chi square and ANOVA analyses significant results were
determined to be less than 0.05 and highly significant results being
less than 0.001 for p values.?? Data is presented as mean + SD unless
otherwise stated. All analyses were conducted in SPSS (Version 22,
IBM, Foster City, California, United States of America).

3. Results

The 8001 decisions of the 2014 season analysis consisted of
6260 correct, 1162 missed and 579 unwarranted decisions, pro-
ducing an error rate percentage of 21.8%. An average of 40 (+7)
decisions were made each match. Umpires made more correct
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Fig. 1. (A) Mean £ 95% confidence intervals of error rate (%) for low (n=13), moderate (n=38) and highly (n=11) experienced umpires with individual umpire error rates also
displayed. (B) Mean + 95% confidence intervals of error rate (%) for small (n=32), medium (n=32) and large (n=32) score differentials with individual umpire error rates (%).
*Significantly (p <0.05) different compared to umpires of low experience. Significantly (p <0.001) different compared to small score differential.

Table 1

Proportions of decisions for decision classifications, match characteristics and umpire experience in AFL Umpires with standardised residuals. Frequencies (Standardised
Residual); n, number of subjects; X2, Chi Square result; df, degrees of freedom; V, Cramer’s V value.

Variable Sub category Chi square independence Correct Missed Unwarranted Error rate
Score differential Small margin X?=6.7 2302 (-0.6) 447 (0.7) 230(1.0) 22.7%
Medium margin df=4 1366 (-0.4) 273(1.0) 128 (0.0) 22.7%
Large margin p=0.150 2592 (0.9) 442 (-1.4) 221(-0.9) 20.4%
V=0.021
Umpire experience Low experience (n=13) X?=30.41 2266 (-1.8) 499° (3.0) 241(1.6) 24.6%
Medium experience (n=8) df=4 1631 (0.0) 291 (-0.7) 161 (0.8) 21.7%
High experience (n=11) p<0.001 2363 (1.8) 3727 (-2.5) 177° (-2.3) 18.9%
V=0.044"
Area of decision Back line X?=17.24 955 (0.4) 140° (-2.6) 1087 (2.2) 20.6%
Midfield df=4 4228 (0.0) 796 (0.4) 384(-0.4) 21.8%
Forward line p=0.002 1077 (0.3) 226 (1.7) 87(-1.4) 22.5%
V=0.033"

2 Denotes statistically significant standardised residual score (standardised residual magnitude >1.96).

" Denotes statistically significant result (p<0.05).

decisions (32 £ 7) than missed decisions (6 +2) and unwarranted
decisions (34+2) as well as more missed decisions than unwar-
ranted decisions (p <0.001). Individual umpire error rates averaged
22.3% (+£4.2%), ranging from 15.2% to 30.1% (Fig. 1).

The proportion of the number of decisions for each independent
variable was shown to be highly significant (p <0.001), with a dis-
proportionate number of decisions occurring for each independent
factor’s subcategories. The expected proportions for correct, missed
and unwarranted decisions were significantly different for the zone
of the decision, umpire experience and the category of the decision
(p<0.05) with very weak effect sizes for all variables indicated by
small Cramer’s V scores (V<0.1).

Umpires with low experience missed significantly more deci-
sions than expected while highly experienced umpires made fewer
mistakes than expected (standardised residual >|1.96]|, Table 1).
Less missed decisions and more unwarranted decisions were made
in the back line field of play than predicted (standardised residual
>|1.96|, Table 1).

While a significant difference was not evident between the sub-
categories of score differential (p=0.15, Table 1) a main effect
for score differential was present (F(2, 87)=3.78, p<0.05), with
small margins having a 3.1% (+1.3%) higher percentage of incorrect
decisions made when compared to large margins (p <0.05, Fig. 1).
The difference in medium margins and large margins approached
significance (p=0.074) with medium margins trending towards a
higher error rate (2.9 +1.3%).

A main effect was found for umpire experience (F(2,87)=13.11,
p<0.001) with umpires of low experience having a 6.2% (+1.2%)
increase in error rate when compared to highly experienced

umpires (p <0.001, Fig. 1). Comparisons between low and medium
experienced umpires (p=0.054), and medium and highly expe-
rienced umpires (p=0.074) were approaching significance with
increases in experience producing a non-significant decrease in
error rate. No other main effects or interactions with umpire expe-
rience were recorded (p >0.05).

4. Discussion

Umpires made more missed decisions than unwarranted deci-
sions, which is consistent with previous literature.”” The overall
error rate of 21.8%, or a decision-making accuracy of 78.2%, for
the 2014 AFL regular season yielded a reduced decision-making
accuracy when compared to the 84-87% reported by Elsworthy
et al.>” The same process of using elite umpire coaches to clas-
sify AFL umpiring decisions was used by Elsworthy et al.>” making
discrepancies a likely result of seasonal variations or a reflection of
differences in sample size and sampling frequency within the sea-
son. The present analysis includes all 8001 decisions made during
the 2014 AFL home and away season, compared with only 884 and
448 from the previous studies.”’

The score differential between two teams does not affect the
number of correct, missed or unwarranted decisions individu-
ally but it does affect the error rate of the umpiring group. The
amalgamation of missed and unwarranted decisions as incor-
rect decisions highlights that as the score differential increases,
umpire’s decision-making accuracy improves. Score differential
also affects soccer referees in close matches as they alter the
amount of injury time they award depending on the score margin
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of the match.'5-18 The potential causes of these effects could be a
result of the impact aversion phenomena and the effects of anxiety
on decision-making performance.”*2°> Impact aversion, a prefer-
ence towards the result that will have the least influence on the
match, which has been previously identified in baseball, may play
arole in umpiring decisions of close matches.?*?> Anxiety has been
shown to promote arisk adverse tendency in decision-making, con-
sistent with impact aversion,”® while increases in anxiety have
been shown to effect cognitive flexibility performance in soccer
and baseball,?” providing a potential explanation for the increases
in decision-making errors. Also the style of play in AFL matches
could influence the ability of umpires to make correct decisions as
the style of play in AFL matches changes when the margin is close.?!
As this aspect is uncontrollable, a greater focus may be addressing
high levels of anxiety.

Consistent with previous literature, a larger number of decisions
were made in the midfield of play when compared to the two end
zones.” Incorrect decisions made in the backline favour the cor-
responding defending team due to a less than expected number of
missed decisions and larger than expected number of unwarranted
decisions made. Again, it can be suggested that AFL umpires have
an impact aversion, or in this case a score aversion bias, potentially
preventing a team from a scoring opportunity by avoiding making
decisions that could impact the scoreboard. The effects of scoring
aversion may be amplified at the higher levels of competition, as
elite ice hockey referees appear to have a larger fear of mistakes
than referees adjudicating lower tiered competitions.2® The elite
level umpire may therefore be more susceptible to the effects of
anxiety and scoring aversion in matches.

Decision-making performance improved as the level of experi-
ence attained by the umpire increased, with more missed decisions
being made by umpires of low experience and less incorrect
decisions being made by highly experienced umpires. Elite level
umpires are expected to have an improved decision-making per-
formance than their sub-elite counterparts,®2!! with differences
now evident between experience levels within elite umpires in AFL.
The increase in incidence of missed decisions made by umpires of
low experience may be a result of tentative thoughts in adjudicat-
ing decisions as umpires of low experience miss more decisions.
Consistent with schema theory,?° highly experienced AFL umpires
may have potential scenarios prepared in their memory that allows
them to assess scenarios and make decisions more quickly through
identifying cues.3? Larkin et al.3 has identified that Australian foot-
ball umpires apply heuristics within a match to complete their
decision-making process. Whether umpires of less elite experience
have developed this process or if it is a case of greater anxiety
affecting the decision-making process is still unknown.

While the number of decisions made was reduced in the final
quarter and quarter segment of matches, there were no changes
in umpire’s decision-making accuracy across matches. Elswor-
thy et al.> also found a consistent decision-making accuracy yet
reported a uniform distribution of umpiring decisions across elite
AFL matches. As decision-making accuracy is not influenced across
a match it may suggest that the style of play of elite Australian
football may be less conducive to decisions in the final portions of
a game as the number of decisions made is reduced. In contrast
Larkin et al.# found an improved decision-making accuracy in the
final term of sub-elite umpires which may further highlight the
disparity between elite and sub-elite AFL umpires. Larkin et al.*
used a scenario based video test to assess intra match decision-
making compared to decision-making in the field of play which
may account for the differences in results.

Home ground advantage and match attendance did not affect
the decision-making performance of umpires, nor did umpire expe-
rience interact with these variables to influence decision-making
performance. Research in elite soccer has also found that a team’s

home ground advantage and the attendance alone does not influ-
ence umpiring decisions'6!7 although the phenomenon has been
observed in basketball,’* Muay Thai'® and sub-elite soccer using
a visual scenario test.® The findings from Dohmen'6 and Scoppa!’
may further support the notion that the proximity of the crowd
to the field of play, and umpire, may be a more important fac-
tor for influencing umpiring decision-making compared to the size
of the crowd.!” Differences may be attributed to Australian foot-
ball grounds having different characteristics in terms of field size,
proximity to the play and mixed supporter bases attending AFL
games.

The home team received more infringement decisions which
supports previous findings in the AFL.'>'3 As no differences in
the accuracy of those decisions occurred between home and away
teams, the increased frequency of decisions for the home team is
justified. As the findings by Mohr and Larsen'? and Watson!? did
not distinguish if infringement decisions were warranted, it can be
suggested that other factors are at play for why home teams receive
more infringement decisions.

5. Conclusion

Increases in an AFL umpire’s level of elite umpiring experi-
ence and a large score differential between two teams reduced the
error rate associated with umpiring decisions. The presence of a
home ground advantage, the size of the crowd and the time point
within the match had no effect on an umpire’s ability to adjudicate
infringement decisions. Some score aversion is evident in the back-
line zone of play, with umpires tending to make more missed and
less unwarranted decisions that favour the defending team.

Practical applications

¢ [nanattempt to combat or limit the effects of score differential on
the decision-making performance of umpires, developing anxiety
management practices and incorporating high anxiety situations
within training may be beneficial. By preparing umpires to cope
with heightened anxiety levels within competitive situations,
umpires may be able to limit the effects of anxiety and potential
score aversion.

e The increased error rate of inexperienced umpires, caused by a

larger number of missed decisions, may be attenuated by teaming

inexperienced umpires with those of a high level of elite experi-

ence as they miss less decisions.

For the umpire selection and reviewing process, consideration of

the match characteristics of a decision, such as the score differ-

ential, needs to be taken into account when comparing to other

performances.

In regards to the scoring aversion occurrence in a team’s backline

of play, educating the umpiring cohort on the presence of this

phenomenon may be an initial approach.
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