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Abstract

Objectives

Soccer leagues reflect the partial standings of the teams involved after each round of com-
petition. However, the ability of partial league standings to predict end-of-season position
has largely been ignored. Here we analyze historical partial standings from English soccer
to understand the mathematics underpinning league performance and evaluate the predic-
tive ‘power’ of partial standings.

Methods

Match data (1995-2017) from the four senior English leagues was analyzed, together with
random match scores generated for hypothetical leagues of equivalent size. For each sea-
son the partial standings were computed and Kendall’s normalized tau-distance and Spear-
man r-values determined. Best-fit power-law and logarithmic functions were applied to the
respective tau-distance and Spearman curves, with the ‘goodness-of-fit’ assessed using
the R value. The predictive ability of the partial standings was evaluated by computing the
transition probabilities between the standings at rounds 10, 20 and 30 and the final end-of-
season standings for the 22 seasons. The impact of reordering match fixtures was also
evaluated.

Results

All four English leagues behaved similarly, irrespective of the teams involved, with the tau-
distance conforming closely to a power law (R%>0.80) and the Spearman r-value obeying a
logarithmic function (R>>0.87). The randomized leagues also conformed to a power-law, but
had a different shape. In the English leagues, team position relative to end-of-season stand-
ing became ‘fixed’ much earlier in the season than was the case with the randomized lea-
gues. In the Premier League, 76.9% of the variance in the final standings was explained by
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round-10, 87.0% by round-20, and 93.9% by round-30. Reordering of match fixtures
appeared to alter the shape of the tau-distance curves.

Conclusions

All soccer leagues appear to conform to mathematical laws, which constrain the league
standings as the season progresses. This means that partial standings can be used to pre-
dict end-of-season league position with reasonable accuracy.

Introduction

For all the complexities of the game itself, how the outcome of soccer matches are recorded
and evaluated is a relatively simple process, with most teams belonging to a league that reflects
the standings of the respective clubs after each round of competition. In a typical soccer league
teams are awarded three points for a win, one point for a draw and no points for loosing, with
the respective partial standings (i.e. the standings part way through the season) at any point in
time based on the number of points accumulated. The only variation to this simple rule comes
when teams tie on the number of points accumulated. In Bundesliga (Germany), Ligue 1
(France) and the English leagues when ties occur, the difference between the total number of
goals scored and conceded is used to ‘fine tune’ the ranking order of the teams, whereas in
other leagues, such as La Liga (Spain), ties may be settled using the head-to-head goal differ-
ence or points depending on the number of teams involved in the tie. Although much money,
time and effort is expended by club owners, coaches, players, pundits and fans considering
strategy and tactics in an attempt to predict and influence the outcome of matches, it is often
forgotten that in a league the only outcome that ultimately matters is the final position at the
end of the season. Although only one team can win the league, the top two or three teams (it
varies from league to league) may be promoted to a higher division, or selected to compete in
an international competition, such as the Union of European Football Associations (UEFA)
Champions League, while those in the bottom three or four places are generally relegated to a
lower division. Other variations include the introduction of “play-off” positions for the tranche
of teams just outside the automatic promotion positions, such as used in the English Champi-
onship and English leagues one and two. As such, it is the final league standing, rather than the
points accumulated per se, that is the measure by which teams and their managers are judged.
Indeed, given the financial implications, it is no surprise that the final standings matter. In the
English Premier League, for example, each additional placing in the final standings is worth
£1.9 million (2017 data) [1], no matter the magnitude of the points differences between adja-
cent teams. Furthermore, when it comes to issues of promotion and relegation the financial
implications may be immense, with, in some cases, relegated clubs forced into liquidation [2].
Given the huge implications (both financial and reputational) of final league standing, it
perhaps comes as no surprise that many stakeholders (e.g. clubs, coaches, fans, bookmakers,
gamblers, amongst others) have a keen interest in predicting final league position. After all, if
club owners and executive decision-makers can predict with some confidence, early in a sea-
son, the likely final position of their team, then they may be able to make adjustments to
accommodate or avert a negative outcome, as well as setting realistic targets and performance
indicators. Indeed many people, particularly those associated with the gambling industry, have
developed methodologies for ranking sporting teams and predicting team performance. While
many of these methodologies remain unpublished because of confidentiality issues, others are
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in the public domain. For example, well established mathematical techniques such as the Col-
ley [3-5] and Keener [4-6] algorithms aim to rank teams based on past performance in frac-
tured competition, while techniques such as the Pythagorean expectation system [7, 8] attempt
to predict future league performance based on past performance. Still other techniques, such
as the Bradley-Terry [9, 10] and Elo [4, 11] methods, seek to predict the outcome of single
matches using a probabilistic methodology. The Bradley-Terry and Elo methods have also
been adapted for use as ranking systems [11, 12]. In this capacity, the Bradley-Terry and Elo
systems consider only the outcome of the matches played when rating teams, whereas the
Keener and Colley methods utilize respectively, the total number of scores for and against, and
the number of wins and losses achieved, when determining rankings. The Elo system has also
been used to predict the final league position of soccer teams [13]. By comparison relatively lit-
tle work has been done on the dynamics of league tables themselves and the factors that influ-
ence their behaviour. Indeed, much of the work that has been done in this field originates in
the USA to assess team performance in high scoring sports such as American football, baseball
and basketball [14-18]-sports that exploit a conference system, rather than the traditional lea-
gues preferred in soccer. So while much work has focused on US sports, less work has been
published concerning soccer, and that which has been done has tended to focus on predicting
match outcomes [19-25] and computing expected points totals [26-28] rather than focusing
on the behaviour of the partial standings. Having said this, a few researchers have investigated
the structure of soccer leagues. Notably, Lasek and Gagolewski [29] found that the traditional
‘round-robin’ league format, in which each team plays the other teams twice, once at home and
once away, was not as efficacious at ranking teams as a two-stage competition. Shin et al. [30]
comparing the dynamics of the English Premier (soccer) League with those of the National
(American) Football League (NFL) in the USA, observed similarities between the two leagues
despite the marked differences between the sports and the structures of the two competitions.
As such, this suggests that the performance of soccer teams might be constrained by the struc-
ture of the league competitions in which they compete.

In mathematical terms, soccer leagues can be viewed as a discrete state-space in which the
competing teams change ranking state (i.e. standing position) as each round of competition is
completed. So for example, the English Premier League, which consists of 20 teams who each
play 38 games per season, can be viewed as a [20 x 38] matrix in which each team can occupy
one of 20 unique states at the end of each round of competition. When viewed in this way it
can be shown that leagues possess an inherent dynamic that constrains their behaviour, mak-
ing it more difficult for teams to change league position as the season progresses [30]. This
phenomenon is well illustrated in Fig 1, which shows how the standings of the teams in the
English Premier League altered over the 38 rounds of competition during the 2016-17 season.
From this, it can be seen that at the start of the season there was considerable crossing-over in
partial standing position between the teams as they progressed from round to round. However
as the competition progressed, the number of ‘cross-over’ events greatly diminishes, with only
relatively few occurring after round 30. This is reflected in the normalized Kendall’s tau dis-
tance plot in Fig 2 for the same season, which shows the number of changes in ranking order
between the standings for successive rounds of competition as the season progressed. This
reveals that a rapid decrease in tau distance occurred at the start of the season, which subse-
quently slowed down as the season progressed, with little change occurring in the latter part of
the season. If one also considers the Spearman rank correlations (r-values) between the team
standings after each round of competition with the final standings at the end of the season (see
Fig 2), it can be seen that the resulting correlation curve for season 2016-17 mirrors the tau
distance curve, revealing that r-values >0.8 were achieved by round 10, with only relatively
modest changes occurring after that. Given this, it may be that the partial standings themselves
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Fig 1. Change in team partial standings as the season progresses in the English Premier League for the 2016-17 season.

https://doi.org/10.1371/journal.pone.0225696.9001

have potential as predictors of league outcome. However, there is a paucity of published work
on the dynamics of partial standings in soccer leagues, with Shin et al.’s [30] study of the
English Premier League being a notable exception. This study, although a valuable contribu-
tion, was nonetheless small, evaluating just the Premier League for seasons 2011-12 and 2012-
13. As such, many unanswered questions remain concerning the general applicability of their
findings. Consequently, there is a need for a more comprehensive study to evaluate whether or
not the dynamics observed by Shin et al. are specific to the English Premier League or generally
applicable to all soccer leagues. We therefore undertook the extensive study reported here,
with the aim of better understanding the dynamics associated with partial standings in soccer
leagues and assessing their potential for predicting league outcomes.

Methods

The analysis utilized an ‘in-sample’ study design and was performed using publicly available
historical match data (acquired from www.football-data.co.uk) for all four senior leagues in
English soccer (Premier League, Championship, League 1, and League 2 —details listed in

Table 1) for the 22 seasons from 1995-96 to 2016-17. 1995-96 was chosen as a cut-off point
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Fig 2. Normalized Kendall’s tau distances between partial standings for successive rounds of competition,
together with Spearman rank correlations (r-values) between final standings and those for each round for season
2016-17 of the English Premier League.

https://doi.org/10.1371/journal.pone.0225696.9002

because this was the first season in which the Premier League contained just 20 teams—prior to
this it comprised 22 teams. Analysis was performed using bespoke ‘in-house’ programs written
in ‘R’ (version 3.0.2; open source statistical software), which incorporated an algorithm for
computing league standings after each round of competition directly from match results [31].
In keeping with the system used in the English Premier League, teams were ranked firstly by
total points, then by goal difference, and finally by goals scored, if the other two metrics were
tied.

For the respective leagues in each season the team standings after every round of competi-
tion (i.e. the partial standings) were computed. These were then used to compute: (i) the
changes in the normalized Kendall’s tau distance (Eq 1) between the team standings in

Table 1. Details of the four senior English soccer leagues.

League Number of teams
Premier League 20
Championship 24
League 1 24
League 2 24

https://doi.org/10.1371/journal.pone.0225696.t001

Number of rounds Number of matches Type of competition
38 380 Round-robin
46 552 Round-robin
46 552 Round-robin
46 552 Round-robin

PLOS ONE | https://doi.org/10.1371/journal.pone.0225696 December 18, 2019 5/28


https://doi.org/10.1371/journal.pone.0225696.g002
https://doi.org/10.1371/journal.pone.0225696.t001
https://doi.org/10.1371/journal.pone.0225696

@ PLOS|ONE

Hidden dynamics of soccer leagues

successive rounds of competition; and (ii) the changes in the Spearman r-value (Eq 2) between
the team standings after each round of competition with the final standings at the end of the
season. Kendall’s tau distance, which is a metric that counts the number of pair order disagree-
ments between two ranking lists [32] was used because it directly reflects the number of
changes in ranking order that occurred between the team standings in successive rounds of
competition. In order to allow comparisons to be made between the various leagues, the tau
distance was normalized to yield the fraction of discordant pairs as follows:

ny

iTTEnE g

where, 7 is the normalized Kendall’s tau distance; # is the number of pairs of observations; and
ng is the number of discordant pairs.

In order to quantify the variance explained by the respective partial standings after each
round of competition, the Spearman’s rank correlation coefficient was computed as follows:

e ,
= Con(n?—1) @)
where, r, is the Spearman’s rank correlation coefficient; and d; is the difference between the
two ranks for each pair of observations.

In order to describe the normalized tau distance and Spearman correlation curves for the
respective leagues, several metrics were computed which captured various characteristics of
the curves, such as the area under the curve (AUC), and the standardized AUC (i.e. AUC
divided by the number of rounds of competition). Power law and logarithmic functions were
also applied to the tau distance and Spearman correlation curves to establish the least-squares
‘best-fit’ curves for each league in the respective seasons. For the tau distance curves, the ‘best-
fit’ conformed to the power law function:

T="bxw (3)

where; 7 is the normalized tau distance; w is the round of competition; a is the power coeffi-
cient; and b is the multiplier coefficient. While the ‘best-fit’ for the Spearman correlation
curves of the leagues approximated to a logarithmic function of the form:

r,=d x1In(w) +¢ (4)

where; 7 is the Spearman r-value; w is the round of competition; c is the intercept coefficient;
and d is the logarithmic coefficient.

For each season, coefficients a and b in the power law ‘best-fit’ function were determined
by log transforming 7 and w, and applying the ‘polyfit’ function in the ‘pracma’ package [33]
in ‘R. Coefficients ¢ and d in the logarithmic function were computed using a linear model
with w log transformed. Goodness-of-fit for the respective ‘best-fit’ curves was assessed using
the R value.

In order to compare the dynamics of the four English leagues with a ‘baseline’, we con-
structed two hypothetical random leagues, one containing 20 teams and the other containing
24 teams. Computation of the respective ‘round-by-round’ partial standings for these ran-
dom leagues was done by applying the same methodology as that outlined for the real leagues
above [31], but using random home and away match scores instead of historical ones. For
the 20-team random league, this involved generating 380 random home scores and 380 ran-
dom away scores, both drawn from a Poisson distribution with a mean value of 1.325 (i.e.
half of the average number of goals scored per match (mean = 2.650) for the Premier League
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over the 22-seasons), whereas for the 24-team league, 552 random home and away scores
were generated from a Poisson distribution with a mean value of 1.291, which was half the
22-season average value of 2.582 goals per match for all the other leagues. We then attributed
points (three points for a win, one for a draw, and zero points for a loss) to the random
match results and computed the standings after each round of competition for both leagues.
Importantly, in order to ensure that the behaviour of the random leagues was completely
random and unbiased, no weighting was given for home advantage when generating the ran-
dom results. In this way we could observe how the standings in a 20 or 24-team league would
behave if the results were completely random. In order to simulate the behaviour of the ran-
dom leagues over an equivalent number of seasons to the real leagues, this process was
repeated 22 times and the resulting normalized tau distance and Spearman correlation
curves acquired for each season. For the random leagues, the ‘best-fits’ for both the normal-
ized tau distance and Spearman correlation curves corresponded to a power law function of
the form shown in Eq 3.

To assess whether or not the order in which matches were played had any impact on the
dynamic behaviour of the partial standings, post-hoc analysis was performed using Premier
League data for season 2016-17. This involved computing the partial standings using the
historical match results for this season, but with the order in which the matches were played
changed. Specifically, we restructured the fixture list for Premier League for season 2016-
17, so that the top 10 pre-season ranked teams played the teams ranked 11-20 during the
first half of the season, with second half of the season reserved solely for fixtures in which
the top 10 pre-season ranked teams played each other, and the lower ranked teams also
played each other. In addition, we randomized the fixtures for season 2016-17, to create 22
separate ‘shuffled’ leagues. For all the real, restructured and shuffled leagues the normalized
tau distances of the partial standings were computed, together with the respective ‘best-fit’
curves.

In addition to computing the partial standings, the end-of-season points totals for all the
teams in the real and random leagues for the respective seasons were computed using the
points allocation system outlined above. From this we were able to calculate the mean and
standard deviation of the end-of-season points totals for each place in the final standings of the
respective real and random leagues. The mean points difference between the adjacent places in
the end-of-season standings was also computed for the real leagues.

Statistical analysis of the real and random leagues was performed using a two-tailed paired
t-test applied to key metrics (coefficients a, b, c and d from the respective ‘best-fit’ models,
AUC, and standardized AUC) derived from the individual tau distance and Spearman correla-
tion curves for the respective seasons. The difference in the points totals for the teams in the
real and randomized leagues was also assessed using a two-tailed paired t-test. For all tests, p
values <0.05 were deemed to be significant.

In order to assess the predictive ‘power’ of the partial standings throughout the season we
used the ‘round-by-round’ team standings computed for the respective real leagues for all 22
seasons from 1995-96 to 2016-17. Specifically, we used the partial standings at rounds 10, 20
and 30 and the final end-of-season standings to compute the respective transition probabili-
ties. This was done by creating a separate adjacency matrix, A, with dimensions [20 x 20] for
the Premier League and [24 x 24] for the other three leagues, for each of the three rounds (i.e.
rounds 10, 20 and 30). For each respective round, matrix A contained the total number of tran-
sitions that occurred between the various partial and final standings over the 22 seasons, such
that A;; represented the number of times a team transitioned from j™ place after either round
10, 20 or 30, to i”" place at the end of the season. The rows and columns of the adjacency matrix
each summed to 22.
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Having constructed matrix A, the transition probability matrix, T, was computed as fol-

T=Ax (%) (5)

The rows and columns of the transition probability matrix both summed to one, with each
J» representing the historical probability of a team finishing the season in i place
given a /" place partial standing after round 10, 20 or 30.

lows:

element, T;

Results

Fig 3 shows the combined normalized tau distance results for the Premier League and Cham-
pionship for seasons 1995-2017, together with the corresponding curves for the random
20-team and 24-team leagues. From this it can be seen that both the Premier League and
Championship, together with the random leagues all have ‘best-fit’ curves of similar

shape which conform to a power law. For the Premier League the correlation between the
normalized tau distance and the power law curves for the respective seasons was R* = 0.803
(SD = 0.079), whereas that for the: Championship was R* = 0.838 (SD = 0.066); League 1 was
R*=0.833 (SD = 0.089); and League 2 was R = 0.816 (SD = 0.080).

Interestingly, while the normalized tau distance curves for the real and random leagues
both conform to a power law, those for the real league declined more rapidly than those for the
random leagues, indicating that in the real leagues the standings tend to become ‘fixed in posi-
tion’ relatively early in the season, with less ‘crossing-over’ in the team position occurring than
would otherwise be the case if the results were completely random. With the exception of coef-
ficient b, which did not reach significance for League 2, the differences between the real and
corresponding random leagues were significant (p<0.05) for all the recorded tau distance met-
rics (i.e. AUC, standardized AUC, coefficient a, and coefficient b).

The comprehensive normalized tau distance results for all four real leagues and the two ran-
dom leagues are presented in Fig 4 and Tables 2 and 3. These reveal that all the real 24-team

< _| <
o o
@) —— Premier League b) — Premier League
— — tau = 0.318"(Round*-0.672) — — tau = 0.310*(Round*-0.606)
—=— 20-team random league —=— 24-team random league
P — = tau = 0.258*(Round*-0.430) 2 — = tau = 0.258"(Round*-0.448)

Normalized tau distance
0.2
1
Normalized tau distance
0.2
|

0.1
0.1

0.0
0.0

Round Round

Fig 3. Normalized Kendall’s tau distance results after each round of competition for: (a) the Premier League, and (b) the
Championship, together with results generated for a 20 team random league and a 24 team random league. The error bars
represent one standard deviation. Best-fit power law curves are also shown.

https://doi.org/10.1371/journal.pone.0225696.9003
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Fig 4. Mean ensemble normalized Kendall’s tau distance curves for the Premier League, Championship, League 1
and League 2 (seasons 1995-2017), together with results generated for the 20-team and 24-team random leagues
(22 random seasons).

https://doi.org/10.1371/journal.pone.0225696.9004

leagues produced tau distance curves that were almost identical, with no significant differences
occurring between any of the key metrics. Likewise, the tau distance metrics for the 20-team
Premier League were similar to those of the other English leagues, with the only major differ-
ence being that the AUC metric was significantly lower for the Premier League (p<0.001),
reflecting the fact that this league has only 38 rounds of competition, compared with 46 rounds
for the other leagues. However, when the AUC was standardized, this difference disappeared.
The only other significant difference between Premier League and the other leagues related to
coefficient a, the absolute magnitude of which was slightly greater for the Premier League com-
pared with that for the Championship (p = 0.046) and League 2 (p = 0.004). Collectively, these
findings suggest that with respect to the normalized tau distance dynamics all the English
24-team leagues behaved in a very similar manner, with the Premier League also similar but
with a tau distance curve that has a slightly different shape (Fig 4).

The Spearman correlation results for the real and random leagues shown in Fig 5 and
Tables 4 and 5 reveal a similar picture to the tau distance results, with notable exception that
the correlation curves for the real leagues approximated to a logarithmic function, whereas
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Table 2. Key parameters for the normalized tau distance curves for the respective leagues for seasons 1995-2017, together with coefficient and r-square values for

the power law curve fits.
Parameter PL Champ L1 L2 PL Champ. significance L1 L2
mean (SD) | mean (SD) | mean (SD) | mean (SD) significance (p-values) significance significance
(p-values) (p-values) (p-values)

Coefficient a -0.672 -0.606 -0.622 -0.574 | 0.046**, 0.192**%, 0.046*, 0.479**%, 0.192%, 0.479*%, 0.004*, 0.286**,
(0.124) (0.087) (0.087) (0.098) | 0.004**** 0.286**** 0.110%*** 0.110***

Coefficient b 0.318 0.310 0.326 0.302 | 0.710%*, 0.774***, 0.710%, 0.322***, 0.774*, 0.322**, 0.467*, 0.692**,
(0.087) (0.057) (0.066) (0.077) | 0.467%*** 0.692%*** 0.277+%* 0.277+%*

r-square 0.803 0.838 0.833 0.816 | 0.148**,0.158"***, 0.148*,0.816"**, 0.158*,0.816™%, 0.621%, 0.395*%,
(0.079) (0.066) (0.089) (0.080) | 0.621**** 0.395%*** 0.505%*** 0.505***

AUC 2.278 2.839 2.856 2.928 | <0.001**, <0.001%**, <0.001%, 0.843***, <0.001%, 0.843*%, <0.001%, 0.319%%,
(0.290) (0.330) (0.312) (0.291) | <0.001**** 0.319%*** 0.378**** 0.378***

Standardized 0.063 0.065 0.065 0.067 | 0.646**, 0.464***, 0.646%, 0.842***, 0.464*, 0.842**, 0.119%,0.321*%,

AUC (0.008) (0.008) (0.007) (0.007) | 0.119%*** 0.321%"* 0.380%*** 0.380***

* p-value with respect to the Premier League;

** p-value with respect to the Championship;

*ok ok

EEET

p-value with respect to League 1;

p-value with respect to League 2.

PL-Premier League; Champ-Championship; L1 -League 1; L2 -League 2; Coefficient a—power coefficient; Coefficient b-multiplier coefficient; AUC-area under curve;

SD-standard deviation.

https://doi.org/10.1371/journal.pone.0225696.t002

Table 3. Key parameters for the normalized tau distance curves for the respective random leagues, together with coefficient and r-square values for the power law

curve fits.
Parameter 20-team RL 24-team RL Significance
mean (SD) mean (SD) (p-values)

Coefficient a -0.430 (0.135) -0.448 (0.088) 0.502
Coefficient b 0.258 (0.070) 0.270 (0.056) 0.459
r-square 0.712 (0.184) 0.797 (0.077) 0.056
AUC 3.152 (0.408) 3.596 (0.413) 0.003
Standardized AUC 0.088 (0.011) 0.082 (0.009) 0.091

RL-random league; Coefficient a—power coefficient; Coefficient b-multiplier coefficient; AUC-area under curve; SD-standard deviation.

https://doi.org/10.1371/journal.pone.0225696.t003

Spearman r-value
02 04 06 08 1.0

0.0

Premier League
— — 1 =[0.194'In(Round)]+0.295
—— 20-team random league
= = r=0.129*(Round*0.556)

1.0

0.6

Spearman r-value
02 04
!

0.0

()

—— Championship

— — 1 =[0.236"In(Round)]+0.065
—— 24-team random league

= = r=0.135*(Round*0.501)

-

T T T
10 20 30

Round

1 10 20 30 40

Round

Fig 5. Spearman rank correlation (r-value) results after each round of competition for: (a) the Premier League, and (b) the
Championship, together with results generated for a 20 team random league and a 24 team random league. The error bars
represent one standard deviation. Best-fit logarithmic curves are also shown.

https://doi.org/10.1371/journal.pone.0225696.g005
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Table 4. Key parameters for the Spearman correlation curves for the respective leagues for seasons 1995-2017, together with coefficient and r-square values for the

logarithmic curve fits.

Parameter PL Champ. L1 L2
mean (SD) | mean (SD) | mean (SD) | mean (SD)

Coefficient c 0.295 0.065 0.098 0.064
(0.156) (0.234) (0.274) (0.208)
Coefficient d 0.194 0.236 0.230 0.235
(0.043) (0.053) (0.076) (0.060)
r-square 0.874 0.899 0.884 0.885
(0.058) (0.059) (0.058) (0.082)
AUC 30.557 33.717 34.421 33.539
(1.796) (4.091) (2.790) (2.215)
Standardized 0.826 0.749 0.765 0.745
AUC (0.049) (0.093) (0.062) (0.049)

PL
significance
(p-values)

0.004**, 0.016***,
<0.001****
0.026**, 0.101%**,
0.023****
0.129**, 0.675***,
0.648"**
0.019**, <0.001***,
<0.001****
0.008"*, <0.001"**,
<0.001****

Champ. significance
(p-values)

0.004%, 0.623"*%,
0'977****

0.026%, 0.699***,
0.947****

0.129%, 0.403**,
0.596%***

0.019%, 0.548"*%,
0.963"***

0.008*, 0.548***,
0.963"***

L1
significance
(p-values)
0.016%, 0.623**,
0.603"***
0.101%, 0.699*,
0.771****
0.675%,0.403"%,
0.951"***
<0.001%, 0.548"*,
0.219****
<0.001%, 0.548",
0.219****

L2
significance
(p-values)
<0.001%, 0.977*%,
0.603***
0.023%, 0.947*%,
0.771***
0.648%, 0.596"*,
0.951**
<0.001%, 0.963**,
0.219***

<0.001%, 0.963*%,
0.219***

* p-value with respect to the Premier League;

** p-value with respect to the Championship;

*** p-value with respect to League 1;

EEET

p-value with respect to League 2.

PL-Premier League; Champ-Championship; L1 -League 1; L2 -League 2; Coefficient c-intercept coefficient; Coefficient d-logarithmic coefficient; AUC-area under

curve; SD-standard deviation.

https://doi.org/10.1371/journal.pone.0225696.t004

those of the random leagues conformed to a power law. For the Premier League the correlation
between the Spearman r-value curves and the ‘best-fit’ logarithmic curves was R* = 0.874
(SD = 0.058), whereas that for the: Championship was R* = 0.899 (SD = 0.059); League 1 was
R*=0.884 (SD = 0.058); and League 2 was R? = 0.885 (SD = 0.082). Unlike the real leagues, the
Spearman correlation curves of the random leagues conformed very closely to a power law,
with post-hoc fitting of a power law function to the mean ensemble curve yielding R* = 0.957
for the 20-team random league and R* = 0.969 for the 24-team league. For all the real leagues
the AUC was significantly greater (all p<0.001) than that for the corresponding random lea-
gues. As such, this mirrors the tau distance results and indicates that for the real leagues the
positions of the teams relative to their final standings, tends to become fixed earlier in the sea-
son than would otherwise be the case if the results were completely random.

While little difference was observed in the Spearman correlation behaviour of the three
24-team leagues, noticeable differences were observed between the Premier League and the
other leagues, with for example the intercept (coefficient ¢) and logarithmic (coefficient d)

Table 5. Key parameters for the Spearman correlation curves for the respective random leagues, together with coefficient and r-square values for the mean ensem-

ble power law curve fits.

Parameter 20-team RL 24-team RL Significance
mean (SD) mean (SD) (p-values)
Coefficient a 0.556* 0.501* n.a.
Coefficient b 0.129* 0.135* n.a.
r-square 0.957* 0.969" n.a.
AUC: mean (SD) 23.649 (3.575) 28.170 (3.849) <0.001
Standardized AUC: mean (SD) 0.639 (0.097) 0.626 (0.086) 0.626

RL-random league; Coefficient a-power coefficient; Coefficient b-multiplier coefficient; AUC-area under curve; SD-standard deviation

* Coefficients and r-square values computed post hoc using the mean ensemble Spearman correlation curves for the respective random leagues.

https://doi.org/10.1371/journal.pone.0225696.t005
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Normalized Tau distance

| Tau = 0.176*(Round”-0.455)
03 — —— Restructured League
----- Tau = 0.120*(Round*-0.460)
——  Shuffled League (22 seasons)

——— Real League

----- Tau = 0.246*(Round*-0.635)

Round

Fig 6. Normalized Kendall’s tau distances curves for the real, restructured and shuffled versions of the Premier League for
season 2016-17. The error bars represent two standard deviations.

https://doi.org/10.1371/journal.pone.0225696.9006

coefficients being larger (p = 0.004 and p = 0.026 respectively) in the Premier League com-
pared to the Championship. This indicates that with the Premier League the position of the
teams relative to their final standings tends to become fixed earlier in the season than in the
other 24-team leagues, which all broadly behave in a similar manner.

The results of the post-hoc analysis in which the fixtures for season 2016-17 were firstly
restructured and then randomly shuffled are presented in Fig 6. These reveal that changing the
order in which the matches were played, while keeping the match results unchanged, did
indeed alter the behaviour of the partial standings of the Premier League. While all the normal-
ized tau distance curves closely conformed to a power law (real league, R* = 0.734; restructured
league, R?=0.761, and shuffled leagues, R%=0.789 (SD = 0.116)), it was noticeable that reor-
dering the games did change the shape of the ‘best-fit’ curves. For the real Premier League in
season 2016-17 the best-fit curve had a power coefficient (coefficient a) = -0.455 and a multi-
plier coefficient (coefficient b) = 0.176, whereas for the restructured league the corresponding
values were —0.460 and 0.120 respectively. The power and multiplier coefficients for the shuf-
fled leagues, where -0.635 (SD = 0.082) and 0.246 (SD = 0.044) respectively.
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Table 6. Total points awarded per season for the Premier League, Championship, League 1 and League 2, together with respective random leagues.

Standing

1t
an

3rd
4th
Sth
6th
7th
8th
9th
10t
1®
2%
13%
14™
15%
16
17
18
19
20t
21
22nd
2374
24

PL
Mean (SD)
85.8 (5.3)
79.3 (5.8)
74.0 (5.4)
68.6 (4.7)
64.1 (4.8
61.1(3.7)
57.7 (3.3)
54.0 (3.9)
51.6 (3.1)
49.1 (2.4)
47.5 (2.4)
46.1(2.3)
44.4 (2.4)
42.7 (2.4)
41.8(22)
40.0 (2.5)
38.5(2.5)
35.8 (3.0)
32.5(3.3)
26.6 (6.3)
NA
NA
NA
NA

Champ.
Mean (SD)
94.0 (6.8)
87.0 (4.6)
82.6 (4.6)
78.4(3.9)
75.9 (3.0)
73.8 (2.7)
71.5(2.8)
68.6 (3.4)
66.0 (2.4)
64.4 (2.8)
63.0 (2.4)
61.1(2.7)
60.1 (2.4)
58.6 (1.9)
57.0 (1.9)
55.4 (1.7
54.1 (1.9
52.8(2.3
51.8 (2.6
50.9 (2.6
49.6 (2.3
47.1 (38
42.5(39
35.9 (6.1)

)
)
)
)
)
)
)
)

L1
Mean (SD)
93.5 (6.1)
86.8 (3.9)
82.8 (4.2)
79.7 (3.9)
77.5 (4.4)
74.5 (3.6)
72.4 (4.0)
68.5(2.2)
66.5 (2.6)
64.5 (2.9)
62.9 (2.8)
61.2 (2.7)
60.2 (2.5)
59.0 (1.9)
57.2(1.9)
55.9 (2.2)
54.3 (1.6)
53.2 (1.7)
51.5(1.4)
50.6 (1.6)
48.3 (2.3)
45.9 (2.9)
42.1(3.5)
36.6 (5.7)

L2
Mean (SD)
89.7 (5.7)
85.1 (4.5)
81.7 (3.1
78.2 (3.7
75.5 (3.6
73.0 (2.5
71.4 (2.4
69.2 (2.9
67.2 (2.7
65.2 (2.7
63.9 (2.7
61.7 (2.8
60.5 (2.5
59.0 (2.3
57.4 (2.3)
555 (2.1)
545 (2.2)
52.9 (2.4)
51.7 (1.8)
50.5 (1.7)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)
)

49.0 (2.4
47.0 (3.1
44.1 (4.7
38.8 (6.8

20-team RL
Mean (SD)
66.6 (4.0)
64.1(2.9)
61.3 (2.8)
59.7 (2.6)
58.6 (2.3)
57.4(2.2)
56.4 (2.1)
55.4 (1.8)
54.2 (1.8)
53.0 (1.7)
52.0 (2.0)
50.8 (2.1)
49.3 (2.3)
47.7 (2.2)
46.7 (2.0)
45.7 (2.1)
442 (2.8)
42.4(2.9)
39.9 (3.0)
37.1(3.7)
NA
NA
NA
NA

24-team RL
Mean (SD)
79.9 (4.0)
75.9 (2.7)
74.0 (2.4)
72.1(1.9)
70.3 (1.9)
69.2 (2.0)
68.3 (2.1)
67.4 (1.9)
66.1 (1.8)
65.5 (1.7)
64.2 (1.1)
63.5(1.2)
62.5 (1.3)
61.8 (1.2)
60.8 (1.2)
59.7 (1.6)
58.7 (1.5)
57.3 (1.4)
56.4 (1.7)
55.4 (1.6)
53.8 (2.0)
522 (1.8)
49.7 (2.6)
46.5 (3.7)

(
(
(
(
(
(

Signif. 1
p-value
<0.001
<0.001
<0.001
<0.001
<0.001
0.001
0.140
0.225
0.009
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
NA
NA
NA
NA

Signif. 2
p-value
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.111

0.861

0.069

0.043

0.002

0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Signif. 3
p-value
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.001

0.098

0.504

0.151

0.024

0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Signif. 4
p-value
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.014

0.140

0.766

0.633

0.015

0.002
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

PL-Premier League; Champ-Championship; L1 -League 1; L2 —~League 2; RL-random league; Signif. 1—p-value with respect to the difference between points between

the Premier League and the 20-team random league; Signif. 2—p-value with respect to the difference between points between the Championship and the 24-team

random league; Signif. 3—p-value with respect to the difference between points between League 1 and the 24-team random league; Signif. 4—p-value with respect to the

difference between points between League 2 and the 24-team random league.

https://doi.org/10.1371/journal.pone.0225696.t006

The average points totals per place per season for the real and random leagues are presented

in Table 6. From this it can be seen that the ‘total points’ distributions for the respective real
leagues are markedly different from those for the corresponding random leagues. Noticeably,
for each real league the top and bottom teams achieved much higher and lower points totals
respectively than the teams with the same standings in the corresponding random leagues. As
such, this indicates that in real life, points acquisition is not a random process, with the teams
at the top of the leagues primarily prospering at the expense of the teams at the lower end of

the leagues. This is supported by the results displayed in Fig 7, which show the mean points
differences between each of the respective end of season standings. These reveal that for all
four leagues, the distribution exhibits a slightly skewed ‘U’ shape, with the greatest points dif-
ference between the respective standings occurring at either end of the tables.
The final standing transition probabilities for respective league positions at rounds 10, 20
and 30 of competition for the Premier League, Championship, League 1, and League 2 are pre-
sented in Tables 7-10. The probabilities presented in these tables are based on historical data
(1995-2017) and show the likely final standing positions for all the league positions after
rounds 10, 20 and 30. So for example, it can be seen that for the Premier League the team that
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Fig 7. Mean difference in points between adjacent placings in the end-of-season standings for the Premier League, Championship,
League 1 and League 2. The error bars represent one standard deviation.

https://doi.org/10.1371/journal.pone.0225696.9007

PLOS ONE | https://doi.org/10.1371/journal.pone.0225696 December 18, 2019

14/28


https://doi.org/10.1371/journal.pone.0225696.g007
https://doi.org/10.1371/journal.pone.0225696

@ PLOS | O N E Hidden dynamics of soccer leagues

Table 7. Final standing transition probabilities for respective league positions at rounds 10, 20 and 30. Based on historical data (seasons 1995-2017) for the Premier
League.

Round 10 | EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS EoS EoS | EoS |EoS |EoS EoS EoS | EoS |EoS
Position 1st 2nd | 3rd |4th |5th | 6th 7th | 8th | 9th 10th | 11th |12th | 13th | 14th |15th |16th |17th | 18th | 19th | 20th

Ist 041| 0.18| 0.18 0.09| 0.05| 0.05| 0.00 0.05| 0.00| 0.00 0.00| 0.00 000 0.00 000 0.00f 0.00 0.00 0.00 0.00
2nd 0.14| 041 0.18| 0.05| 0.09| 0.05| 0.05 0.05| 0.00| 0.00 0.00| 0.00 000 0.00 000 0.00f 0.00 0.00 0.00 0.00
3rd 0.18| 0.23| 0.09| 0.14| 0.14| 0.00| 0.09 0.05| 0.05| 0.05/ 0.00| 0.00 000 0.00 000 0.00f 0.00 0.00 0.00 0.00
4th 0.09| 0.09| 0.09 0.14| 005 023 0.09 0.00/ 0.05| 0.05/ 005 0.05 005/ 0.00 000 0.00f 0.00 0.00 0.00 0.00
5th 0.14| 0.05| 0.14| 0.14| 0.09| 0.05| 0.05 0.05| 0.09| 0.09 000| 0.05 005/ 0.00 000 0.00f 0.05/ 0.00 0.00 0.00
6th 0.05| 0.05| 0.14| 0.05| 0.18| 0.09| 0.05 0.18| 0.09| 0.00 0.09| 0.05/ 000 0.00 000 0.00f 0.00 0.00 0.00 0.00
7th 0.00| 0.00| 0.05| 0.14| 0.09| 0.09| 0.05 0.05| 0.09| 0.00 005| 0.05/ 009 0.09 009 0.05| 005/ 0.00 0.00 0.00
8th 0.00| 0.00| 0.00 0.05| 0.09| 0.09| 0.14 0.00/ 0.00| 0.14  005| 0.18 0.14| 0.05| 0.00| 0.05| 0.05/ 0.00| 0.00 0.00
9th 0.00| 0.00| 0.05/ 0.05| 0.05| 0.14| 0.14 0.14| 0.05| 0.14 0.09| 0.00 000 0.00 000 0.05| 0.00/ 0.05| 0.09| 0.00
10th 0.00| 0.00| 0.00 0.14| 0.00| 0.05| 0.05 0.05| 0.18| 0.05/ 0.09| 0.00 000 0.05/ 0.09| 0.18| 0.00/ 0.09| 0.00| 0.00
11th 0.00| 0.00| 0.09| 0.00| 0.09| 0.05| 0.05 0.14| 0.05| 0.05/ 0.05| 0.05 009 0.18| 0.00| 0.09| 0.05| 0.00| 0.00 0.00
12th 0.00| 0.00| 0.00 0.00| 000 000/ 0.09 0.14| 0.00| 0.14 005| 0.14 005/ 0.05| 0.18| 0.00f 0.09| 0.00 0.05| 0.05
13th 0.00| 0.00| 0.00 0.05| 005 0.05| 0.05/ 0.05| 0.05| 0.09 005| 0.09 014 0.09| 0.05| 0.09| 0.05| 0.09| 0.00| 0.00
14th 0.00| 0.00| 0.00 0.00| 0.05| 0.05| 0.05 0.00 0.14| 0.00 005| 0.14 005 0.14| 0.09| 0.09| 0.05| 0.09| 0.00| 0.05
15th 0.00| 0.00| 0.00 0.00| 000 0.05| 0.05 0.00f 009 0.05 000 0.09 009 0.14| 000| 0.14| 000/ 0.09| 0.14| 0.09
16th 0.00| 0.00| 0.00 0.00| 000 0.00| 0.05 0.00 000 0.09 005 0.09 005 0.09| 014 0.09| 0.14| 0.00| 0.18| 0.05
17th 0.00| 0.00| 0.00 0.00| 000 0.00| 0.00 0.00 0.05| 0.09 009 0.00 014 0.00 009| 0.14| 0.09| 0.18| 0.09| 0.05
18th 0.00| 0.00| 0.00 0.00| 000 0.00| 0.00 0.05/ 0.05| 0.00 0.18| 0.00 000 0.05/ 009| 0.00f 0.18| 0.09| 0.14| 0.18
19th 0.00| 0.00| 0.00 0.00| 0.00| 0.00| 0.00 0.00/ 0.00| 0.00 005 0.05/ 005 0.05/ 0.09| 0.00f 009 023| 0.14| 0.27
20th 0.00| 0.00| 0.00 0.00| 0.00| 0.00| 0.00 0.05| 0.00| 0.00 005 0.00 005 0.05/ 009| 0.05| 0.14| 0.09| 0.18| 0.27

Round 20 | EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS EoS EoS | EoS |EoS |EoS EoS EoS | EoS | EoS
Position 1st 2nd | 3rd |4th |5th |6th |7th |8th |9th 10th | 11th |12th | 13th | 14th |15th |16th |17th | 18th | 19th | 20th

Ist 0.55| 0.23| 0.09| 0.09| 0.00| 0.05| 0.00 0.00 0.00| 0.00 0.00| 0.00 000 0.00 000 0.00f 0.00 0.00 0.00 0.00
2nd 0.23| 036 0.23| 0.14| 0.00| 0.05| 0.00 0.00| 0.00| 0.00 0.00| 0.00 000 0.00 000 0.00f 0.00 0.00 0.00 0.00
3rd 0.14| 0.18| 0.23| 0.27| 0.05| 0.05| 0.05  0.05| 0.00| 0.00 0.00| 0.00 000 0.00 000 0.00f 0.00 0.00 0.00 0.00
4th 0.05| 0.14| 0.18| 0.09| 0.18| 0.05| 0.23| 0.05| 0.00| 0.00 0.00| 0.00 005 0.00 000 0.00f 0.00 0.00 0.00 0.00
5th 0.00| 0.09| 0.09 0.27| 036| 0.00| 0.05 0.00/ 0.09| 0.05 000 0.00 000 0.00 000 0.00f 0.00 0.00 0.00 0.00
6th 0.05| 0.00| 0.18 0.05| 0.27| 023 0.05 0.05| 0.00| 0.09 000 0.05 000 0.00 000 0.00f 0.0 0.00 0.00 0.00
7th 0.00| 0.00| 0.00 0.05| 0.14| 0.09| 0.18 0.09| 0.05| 0.09 0.14| 0.05 000 0.09| 0.05| 0.00f 0.0/ 0.00 0.00 0.00
8th 0.00| 0.00| 0.00 0.00| 000 0.14| 0.05 0.18| 023| 0.09 005| 0.00 009 0.05/ 005| 0.05| 0.05| 0.00 0.00 0.00
9th 0.00| 0.00| 0.00 0.00| 0.00| 005 0.18 0.27| 0.05| 0.05/ 0.00| 0.18 0.14| 0.00 0.05| 0.05| 0.00, 0.00| 0.00/ 0.00
10th 0.00| 0.00| 0.00 0.00| 0.00| 0.18| 0.00 0.05| 023| 0.14, 0.09| 0.05/ 009 0.00 005 0.09| 0.05| 0.00 0.00 0.00
11th 0.00| 0.00| 0.00 0.00| 000 000/ 0.18 0.05/ 0.14| 0.05/ 0.14| 0.14  0.18| 0.00 0.05| 0.00f 0.5/ 0.00| 0.05| 0.00
12th 0.00| 0.00| 0.00 0.05| 0.00| 0.05| 0.00 0.09| 0.09| 0.09 018| 0.09 009 0.09 009 0.05| 0.05| 0.00 0.00 0.00
13th 0.00| 0.00| 0.00 0.00| 000 0.09| 0.05 0.05/ 005| 0.14, 0.09| 0.09 005 0.05| 005| 0.14| 0.05| 0.05| 0.05| 0.05
14th 0.00| 0.00| 0.00 0.00| 000 0.00| 0.00 0.00 005 0.14 0.14| 0.05 009 0.14| 005| 0.14| 0.09| 0.14| 0.00| 0.00
15th 0.00| 0.00| 0.00 0.00| 0.00| 0.0 0.00 0.00f 005 0.05 005 0.14 000 0.09| 018| 0.18| 0.05| 0.14| 0.09| 0.00
16th 0.00| 0.00| 0.00 0.00| 0.00| 0.00| 0.00 0.05/ 000 0.00 005| 0.05 005 0.14| 005| 023| 009, 0.05| 0.14| 0.14
17th 0.00| 0.00| 0.00 0.00| 0.00| 0.0 0.00 0.00/ 0.00| 0.00 005| 0.09 005 0.09| 014| 0.05| 0.14| 0.23| 0.14| 0.05
18th 0.00| 0.00| 0.00 0.00| 000 0.00| 0.00 0.05| 000 0.05 005 0.05 009 0.14| 009| 0.05| 0.09| 0.14| 0.14| 0.09
19th 0.00| 0.00| 0.00 0.00| 000 0.0 0.00 0.00f 0.00| 0.00 000 0.00 005 0.05| 014| 0.00f 0.18| 0.18| 0.32| 0.09
20th 0.00| 0.00| 0.00 0.00| 000 0.00/ 0.00 0.00/ 0.00| 0.00 000 0.00 000 0.9 000 0.00| 0.14| 0.09| 0.09| 0.59

Round 30 |EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS |EoS EoS EoS EoS EoS EoS EoS EoS EoS EoS EoS
Position 1st 2nd | 3rd | 4th 5th 6th 7th 8th 9th 10th | 11th | 12th |13th | 14th | 15th |16th |17th | 18th | 19th |20th
st 0.73| 0.14| 0.14| 0.00| 0.00| 0.00 0.00 000 000 0.00/ 000 0.00 000 0.00/f 000 0.00| 0.00/ 0.00| 0.00 0.00

(Continued)
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Table 7. (Continued)

2nd
3rd
4th
5th
6th
7th
8th
9th
10th
11th
12th
13th
14th
15th
16th
17th
18th
19th
20th

0.18
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

EoS-End of season

0.55
0.23
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.18
0.50
0.14
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.09
0.14
0.64
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.05
0.09
0.46
0.27
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

https://doi.org/10.1371/journal.pone.0225696.t007

0.00 0.00 0.00| 0.00| 0.00| 0.00| 0.00| 0.00 0.00 000 0.00/ 000 0.00| 0.00 0.00
0.00 0.00 0.00| 0.00| 0.00| 0.00| 0.00| 0.00 0.00 000 0.00f 000 0.00| 0.00 0.00
0.00 0.05/ 0.00| 0.00| 0.00| 0.00 0.00| 0.00 0.00 000 0.00f 000 0.00| 0.00 0.00
0.23| 0.18 0.00| 0.00| 0.00| 0.00| 0.00| 0.00 0.00 000 0.00/ 000 0.00| 0.00 0.00
050 0.09 0.05| 0.00| 0.05| 0.00| 0.00| 0.00 0.00 000 0.00/ 000 0.00| 0.00 0.00
0.23| 027| 0.18, 0.09| 0.00| 0.09| 0.00| 0.00 0.00/ 0.00 0.00 0.00| 0.00 0.00| 0.00
0.05| 0.05| 032 0.14| 0.18| 0.00f 0.05| 0.14| 0.09| 0.00| 0.00 0.00| 0.00 0.00| 0.00
0.00| 0.18| 0.14, 0.32| 0.09| 0.18| 0.05| 0.00/ 0.00| 0.00| 0.00 0.05| 0.00 0.00| 0.00
0.00| 0.05| 0.00, 0.23| 032| 0.05| 0.18| 0.09| 0.05| 0.00| 0.05| 0.00| 0.00 0.00| 0.00
0.00| 0.05| 0.09, 0.05/ 0.14| 0.23| 0.18| 0.09| 0.09| 0.09| 0.00, 0.00| 0.00 0.00| 0.00
0.00| 0.09| 0.09, 0.05/ 005| 0.18| 005| 023| 0.14| 0.05| 0.09, 0.00| 0.00 0.00| 0.00
0.00, 000, 0.14| 0.05| 0.00| 0.14| 0.23| 0.14, 0.05| 005, 0.14| 0.05| 0.05| 0.00| 0.00
0.00 000, 0.00| 0.05| 0.14| 0.00| 0.14| 0.14  0.09| 0.18, 0.14| 0.09| 0.05| 0.00 0.00
0.00 0.00 0.00| 0.05| 0.00| 005 0.09| 005 0.09 014, 0.27| 005/ 0.14| 0.09| 0.00
0.00 0.00 0.00| 0.00| 0.05| 0.00| 0.05| 009 0.14| 023, 0.09| 018 0.05| 0.14| 0.00
0.00 0.00 0.00| 0.00| 0.00| 0.09| 0.00| 0.05| 0.14| 0.14| 0.09| 0.14 0.23| 0.09 0.05
0.00 0.00| 0.00| 0.00| 0.00| 0.00f 0.00/ 0.00| 005/ 005| 0.09| 023 036 014 0.09
0.00| 0.00| 0.00 0.00 0.00| 0.00 000/ 0.00 005/ 0.09| 000 018| 0.14 041| 0.14
0.00| 0.00| 0.00 0.00 0.00| 0.00 000 0.00| 005/ 0.00| 005 005 0.00 0.14| 0.73

is first at round 10 has a 40.9% chance of finishing the season in first place, an 18.2% chance of
finishing in second place, and an 18.2% chance of finishing in third place. However, by round
30, the team in first place in the Premier League has a 72.7% chance of finishing first and an
equal 13.6% chance of coming in second or third in the league. Correspondingly, at the other
end of the league, the team in bottom position at round 10 has only a 27.3% chance of finishing
last, whereas by round 30 this increases to 72.7%. As such, this confirms the findings of the tau
distance and Spearman correlation analysis presented in Figs 3 and 5. Inspection of Tables 8-
10 for the 24-team leagues reveals a similar picture to that for the Premier League, with the
teams in the top positions increasingly likely to finish near the top of the league as the season
progresses, and those near the bottom more likely to be relegated as the season progresses.

Discussion

From the analysis presented above it can be seen that a clear and consistent picture emerges,
namely that all the English soccer leagues exhibit very similar behaviour with regard to the
dynamics of the partial standings. For all leagues, the number of ‘cross-over’ events occurring,
indicated by the change in the normalized tau distance between successive rounds of competi-
tion, rapidly decreases as the season progresses, irrespective of the actual teams involved in the
competition. In all the leagues, this reduction in tau distance conforms closely to a power law
(R? >0.8). This indicates that as the season commences the best teams quickly rise to the top of
their respective leagues, while the poorest teams equally quickly sink to the bottom, with the
middle-ranking teams occupying the space in between. From this it can be surmised that
being more consistent than their competitors, the best teams in each league quickly open up a
‘points gap’ at the top of the table, while those at the bottom tend to fall adrift during the same
period. Consequently, ‘points gaps’ open up at both ends of the table, which become increas-
ingly difficult to transcend as the season progresses. Indeed, such is the magnitude of these
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Table 8. Final standing transition probabilities for respective league positions at rounds 10, 20 and 30. Based on historical data (seasons 1995-2017) for the
Championship.

Round 10 | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS |EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS
Position | Ist |2nd |3rd |4th |5th |6th | 7th | 8th |9th | 10th | 11th | 12th | 13th | 14th | 15th | 16th | 17th | 18th | 19th | 20th | 21st | 22nd | 23rd | 24th

Ist 0.32/0.18 | 0.14 | 0.00 | 0.09 | 0.09 | 0.05 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00| 0.00| 0.00 | 0.00| 0.00 | 0.00 | 0.00 0.00
2nd 0.18 | 0.27 | 0.00 | 0.09 | 0.00 | 0.05 | 0.09 | 0.05| 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00| 0.00 | 0.05| 0.00 0.00
3rd 0.14 | 0.18 | 0.05| 0.09 | 0.05 | 0.09 | 0.09 | 0.05| 0.00 | 0.05| 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.05| 0.00 | 0.00| 0.00 | 0.00 | 0.05| 0.00
4th 0.05| 0.05 | 0.18 | 0.09 | 0.09 | 0.00 | 0.09 | 0.05| 0.05| 0.09 | 0.14 | 0.05| 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00
5th 0.14 | 0.05 | 0.14 | 0.14 | 0.05 | 0.14 | 0.05 | 0.00 | 0.00 | 0.18 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 0.00
6th 0.05| 0.00 | 0.05| 0.09 | 0.00 | 0.09 | 0.00 | 0.23 | 0.05| 0.00 | 0.00 | 0.05| 0.09 | 0.00 | 0.00 | 0.00 | 0.14 | 0.05| 0.05| 0.09 | 0.00 | 0.00 | 0.00 | 0.00
7th 0.00 | 0.00 | 0.00 | 0.05| 0.09 | 0.14 | 0.18 | 0.00 | 0.00 | 0.00 | 0.09 | 0.05| 0.09 | 0.09 | 0.05| 0.00 | 0.09 | 0.00 | 0.09 | 0.00| 0.00 | 0.00 | 0.00 | 0.00
8th 0.00 | 0.00 | 0.09 | 0.14 | 0.09 | 0.00 | 0.09 | 0.09 | 0.00 | 0.09 | 0.09 | 0.05| 0.05| 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.00| 0.09 | 0.00| 0.05 | 0.00
9th 0.00 | 0.00 | 0.05 | 0.00 | 0.18 | 0.00 | 0.05 | 0.05| 0.09 | 0.14 | 0.00 | 0.00 | 0.14 | 0.05| 0.00 | 0.05| 0.09 | 0.05| 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00
10th 0.00 | 0.14 | 0.05 | 0.05| 0.00 | 0.09 | 0.05 | 0.00 | 0.09 | 0.00 | 0.00 | 0.09 | 0.05| 0.05| 0.09 | 0.05| 0.05| 0.00 | 0.09 | 0.09| 0.00 | 0.00| 0.00 0.00
11th 0.00 | 0.05 | 0.00 | 0.05| 0.05 | 0.05 | 0.00 | 0.09 | 0.09 | 0.05| 0.09 | 0.05| 0.05| 0.14 | 0.09 | 0.09 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.05
12th 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.05| 0.09 | 0.05| 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.18 | 0.05| 0.09 | 0.00 | 0.14 | 0.05| 0.05| 0.00 | 0.05| 0.00
13th 0.00 | 0.00 | 0.00 | 0.05| 0.09 | 0.05 | 0.00 | 0.00 | 0.05| 0.14 | 0.09 | 0.09 | 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.09| 0.05| 0.09 | 0.05| 0.05| 0.00 | 0.05
14th 0.05| 0.05 | 0.18 | 0.05| 0.05 | 0.05 | 0.05 | 0.00 | 0.00 | 0.00 | 0.09 | 0.05| 0.05| 0.05| 0.00 | 0.05| 0.00 | 0.00| 0.14 | 0.00 | 0.09| 0.00 | 0.00 | 0.05
15th 0.09 | 0.00 | 0.00 | 0.00 | 0.05 | 0.05 | 0.00 | 0.09 | 0.05| 0.05| 0.05| 0.09 | 0.05| 0.00 | 0.05| 0.00 | 0.14 | 0.09 | 0.00 | 0.05| 0.05| 0.05| 0.05| 0.00
16th 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.09 | 0.05| 0.05| 0.05| 0.09 | 0.14 | 0.05| 0.14 | 0.05| 0.05| 0.00 | 0.09 | 0.05| 0.00
17th 0.00 | 0.00 | 0.05 | 0.05| 0.00 | 0.00 | 0.05 | 0.05| 0.09 | 0.00 | 0.05| 0.00 | 0.09  0.00| 0.00 | 0.09 | 0.05| 0.05| 0.00 | 0.09|0.09| 0.05| 0.05| 0.14
18th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.09 | 0.00 | 0.05| 0.05| 0.00  0.14| 0.05| 0.05| 0.00 | 0.00 | 0.09 | 0.14 | 0.05| 0.14 | 0.05| 0.09
19th 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.05 | 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.09 | 0.05| 0.09 | 0.00 | 0.00 | 0.05| 0.09 | 0.14| 0.09 | 0.09 | 0.05| 0.09 | 0.00
20th 0.00 | 0.05 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.05| 0.18 | 0.09 | 0.00 | 0.05| 0.00 | 0.05| 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.09|0.05| 0.14| 0.09 | 0.00
21st 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.05 | 0.05| 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.05| 0.14| 0.05| 0.00 | 0.09 | 0.00 | 0.05| 0.05| 0.09 | 0.18 | 0.09
22nd 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.14 | 0.05| 0.00 | 0.05 0.05| 0.27 | 0.09 | 0.18
23rd 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.05| 0.00 | 0.09 | 0.00 | 0.14 | 0.00 | 0.14 | 0.05| 0.09 | 0.09 | 0.00 | 0.09 | 0.18
24th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.00 | 0.05| 0.05| 0.09| 0.09| 0.05| 0.05| 0.09| 0.00 0.09| 0.05| 0.14 | 0.18

Round 20 | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS
Position | 1st | 2nd | 3rd | 4th |5th |6th | 7th | 8th |9th |10th | 11th | 12th | 13th | 14th | 15th | 16th | 17th | 18th | 19th | 20th | 21st | 22nd | 23rd | 24th

1st 0.46 | 0.23 | 0.05 | 0.05 | 0.00 | 0.05 | 0.09 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00  0.00| 0.00 | 0.05| 0.00| 0.00  0.00 0.00| 0.00 0.00| 0.00 0.00 | 0.00
2nd 0.14 | 0.32 | 0.14 | 0.05| 0.09 | 0.14 | 0.00 | 0.05 | 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00  0.00 | 0.00| 0.00 0.00| 0.00 0.00 | 0.00
3rd 0.23]0.09| 0.18 | 0.18 | 0.05| 0.09 | 0.09 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00| 0.00 0.00|0.00| 0.05| 0.00| 0.00
4th 0.00 | 0.00 | 0.18 | 0.14 | 0.27 | 0.05| 0.18 | 0.05 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00  0.00 | 0.00  0.00 | 0.00| 0.00| 0.00 | 0.00
5th 0.05| 0.18 | 0.05 | 0.05| 0.09 | 0.09 | 0.09 | 0.09 | 0.05| 0.00 | 0.05| 0.00  0.05| 0.05| 0.05]| 0.00 | 0.05| 0.05| 0.00 | 0.00  0.00| 0.00 | 0.00 | 0.00
6th 0.00 | 0.05 | 0.09 | 0.05| 0.05| 0.18 | 0.14 | 0.14 | 0.09 | 0.14 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.00  0.00| 0.00 | 0.00 | 0.00
7th 0.05 | 0.00 | 0.09 | 0.05| 0.09 | 0.09 | 0.09 | 0.09 | 0.09 | 0.05| 0.14 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00  0.05| 0.09 | 0.05 0.00| 0.00 | 0.00 | 0.00
8th 0.00 | 0.00 | 0.05| 0.18 | 0.05 | 0.14 | 0.05| 0.09 | 0.05| 0.14 | 0.00 | 0.00 | 0.14 | 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.00  0.00 | 0.00 | 0.00 | 0.00
9th 0.00 | 0.09 | 0.09 | 0.09 | 0.00 | 0.00 | 0.00 | 0.14 | 0.00 | 0.14 | 0.18 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.09 | 0.00 | 0.00 | 0.05  0.05| 0.05| 0.00 | 0.00
10th 0.00 | 0.05 | 0.00 | 0.09 | 0.00 | 0.05 | 0.00 | 0.05| 0.14| 0.09 | 0.09 | 0.05 | 0.14 | 0.05| 0.05| 0.00 | 0.14 | 0.00 | 0.00 | 0.05  0.00 | 0.00 | 0.00 | 0.00
11th 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.09 | 0.14 | 0.09 | 0.05| 0.05| 0.05 | 0.14 | 0.05| 0.14| 0.00 | 0.05| 0.05| 0.00 | 0.00  0.09| 0.00 | 0.00 | 0.00
12th 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.14 | 0.18 | 0.09 | 0.09 | 0.09 | 0.09 | 0.05| 0.05| 0.05 0.00 | 0.00 | 0.00 | 0.00
13th 0.05 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.05| 0.05| 0.14 | 0.00 | 0.00 | 0.05| 0.09 | 0.14 | 0.05| 0.05| 0.05| 0.05| 0.00 | 0.00  0.14| 0.00 | 0.05| 0.00
14th 0.05 | 0.00 | 0.00 | 0.00 | 0.18 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.09 | 0.05| 0.05| 0.09| 0.00 | 0.14 | 0.05| 0.09 | 0.09  0.05| 0.00 | 0.00 | 0.00
15th 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.05| 0.05| 0.14| 0.05| 0.00 | 0.09| 0.05| 0.09| 0.05| 0.09| 0.00  0.05| 0.09 0.05|0.09| 0.00 0.00 | 0.00
16th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.09 | 0.05| 0.09| 0.00 | 0.18| 0.14 | 0.14| 0.05 | 0.00 | 0.05 0.09 | 0.05| 0.05| 0.00 | 0.00
17th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.14 | 0.14| 0.00 | 0.00 | 0.05 | 0.18| 0.09 | 0.14| 0.00  0.05|0.05| 0.05| 0.05| 0.00
18th 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 0.09| 0.09 | 0.00 0.05| 0.09 | 0.09| 0.14| 0.05  0.14 | 0.05| 0.00 | 0.00
19th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.09 | 0.05| 0.05| 0.09 | 0.00| 0.00 | 0.18 | 0.00 | 0.05| 0.05| 0.09 | 0.05  0.00| 0.00 | 0.18 | 0.09

(Continued)
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Table 8. (Continued)

20th 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.05| 0.09| 0.00 | 0.05| 0.00 0.09| 0.14 0.23|0.00| 0.14| 0.05| 0.14
21st 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00 0.09| 0.00  0.18| 0.05 0.09|0.14| 0.23 | 0.00 | 0.09
22nd 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.05 | 0.14 | 0.00| 0.00 | 0.05| 0.09 | 0.14 | 0.14| 0.23 | 0.09
23rd 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.00| 0.09| 0.05| 0.14 | 0.00 | 0.09 | 0.09 | 0.23 | 0.23
24th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.09 | 0.00 | 0.00| 0.00  0.05| 0.00 0.05|0.00| 0.18] 0.23 | 0.36
Round 30 | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS
Position | 1st |2nd |3rd |4th |5th |6th | 7th | 8th |9th | 10th | 11th | 12th | 13th | 14th | 15th | 16th | 17th | 18th | 19th | 20th | 21st | 22nd | 23rd | 24th
Ist 0.68 | 0.09 | 0.14 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00| 0.00 | 0.00  0.00 | 0.00 | 0.00
2nd 0.09 | 0.55| 0.14 | 0.09 | 0.05 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00| 0.00 | 0.00  0.00 0.00 | 0.00
3rd 0.09 | 0.18 | 0.36 | 0.14 | 0.00 | 0.09 | 0.09 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00  0.00 0.00 | 0.00
4th 0.05 0.14 | 0.18 | 0.14 | 0.14 | 0.14 | 0.14 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
5th 0.05| 0.05| 0.00 | 0.32| 0.09 | 0.14 | 0.14 | 0.05 | 0.05| 0.00 | 0.09 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00  0.00| 0.00 0.00| 0.00| 0.00| 0.00 | 0.00
6th 0.00 | 0.00 | 0.05| 0.09 | 0.27 | 0.18 | 0.09 | 0.18 | 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.00  0.00| 0.00 0.00| 0.00| 0.00| 0.00 | 0.00
7th 0.00 | 0.00 | 0.05| 0.05| 0.18 | 0.09 | 0.09 | 0.18 | 0.00 | 0.14 | 0.18 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00  0.00 | 0.00| 0.00| 0.00 | 0.00
8th 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.14 | 0.09 | 0.05 | 0.18 | 0.23 | 0.00 | 0.00 | 0.09 | 0.00 | 0.05| 0.00 | 0.05 | 0.00 | 0.00  0.00 | 0.00| 0.00| 0.00 | 0.00
9th 0.05 | 0.00 | 0.05 | 0.05 | 0.05 | 0.09 | 0.09 | 0.09 | 0.18 | 0.05| 0.23 | 0.05| 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00
10th 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.09 | 0.14 | 0.00 | 0.14 | 0.05| 0.05| 0.14 | 0.14 | 0.00 | 0.05 | 0.09 | 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.00 | 0.00
11th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.14 | 0.09 | 0.14 | 0.09 | 0.05| 0.09 | 0.05 | 0.14 | 0.05 | 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00
12th 0.00 | 0.00 | 0.00 | 0.05 | 0.05 | 0.00 | 0.00 | 0.05 | 0.14 | 0.09 | 0.09 | 0.05| 0.05| 0.09 | 0.14 | 0.00 | 0.05| 0.05| 0.05| 0.00 | 0.09 | 0.00 | 0.00 | 0.00
13th 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.27 | 0.18 | 0.00 | 0.05| 0.09 | 0.09 | 0.09 | 0.05| 0.00 | 0.05 | 0.00 | 0.00 | 0.00
14th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.09| 0.09 | 0.09 | 0.14 | 0.09 | 0.18| 0.09 | 0.09 | 0.00 | 0.05| 0.00 | 0.00 | 0.00
15th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.14 | 0.09 | 0.00 | 0.09 | 0.09 | 0.00 | 0.14 | 0.14 | 0.05| 0.05| 0.05| 0.09 | 0.05| 0.05| 0.00 | 0.00
16th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.05| 0.00 | 0.05| 0.14 | 0.05| 0.14 | 0.00 | 0.09 | 0.05 | 0.14 | 0.00 | 0.05| 0.09 | 0.09 | 0.00 | 0.00 | 0.05
17th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.05| 0.00 | 0.09| 0.14 | 0.18| 0.05/ 0.05| 0.14| 0.09 | 0.05| 0.05| 0.00 | 0.05
18th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.09| 0.00 | 0.14| 0.09 | 0.05| 0.09 | 0.14| 0.23 | 0.00 | 0.09 | 0.00| 0.05| 0.00
19th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.05| 0.09 | 0.09| 0.00 0.23| 0.09  0.27|0.09| 0.09| 0.00 | 0.00
20th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09| 0.00| 0.14| 0.00 | 0.14| 0.14 | 0.09| 0.05 0.05|0.14| 0.14| 0.05| 0.00
21st 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00| 0.00 | 0.05| 0.00 0.05| 0.00| 0.00 | 0.09| 0.180.18| 0.14| 0.14| 0.14
22nd 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.05| 0.05| 0.05| 0.05| 0.00| 0.14 | 0.09 | 0.00 | 0.14 | 0.18 | 0.09 | 0.09
23rd 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.05|0.00 0.00 0.64| 0.18
24th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 0.00| 0.05| 0.05| 0.00 | 0.05|0.00  0.32| 0.05| 0.50

EoS-End of season

https:/doi.org/10.1371/journal.pone.0225696.t008

‘points gaps’ compared with the points available in each round of competition (as illustrated in
Fig 7), that it becomes increasingly more difficult for the teams to cross-over in the standings,
with the result that tau distance dramatically reduces as the season progresses. When late sea-
son ‘cross-over’ events do occur, these tend to be mainly focused on mid-table where the
point differential between the standings is smaller and thus easier to transcend, as illustrated in
Fig 1.

If the Spearman correlation curves for the respective real leagues are compared with their

random counterparts, it can be seen that the partial standings converge towards the end-of-
season league positions much more quickly as the season progresses in the real leagues com-
pared with the random leagues. For example, after ten rounds of competition in the Premier
League, the mean Spearman r-value is 0.767, compared with just 0.455 for the equivalent ran-
dom league. As such, this clearly indicates that the process is not random and that in real-life
the tranche of teams that emerge at the top and bottom of soccer leagues early in the season
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Table 9. Final standing transition probabilities for respective league positions at rounds 10, 20 and 30. Based on historical data (seasons 1995-2017) for League 1.

Round 10 | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS
Position | 1st |2nd |3rd |4th |5th |6th | 7th | 8th |9th | 10th | 11th | 12th | 13th | 14th | 15th | 16th | 17th | 18th | 19th | 20th | 21st | 22nd | 23rd | 24th

Ist 0.36 | 0.14 | 0.09 | 0.14 | 0.00 | 0.09 | 0.09 | 0.05 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 0.00
2nd 0.09 | 0.00 | 0.14 | 0.14 | 0.09 | 0.18 | 0.00 | 0.05 | 0.09 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.05| 0.05| 0.00| 0.00 | 0.00 | 0.00 | 0.00
3rd 0.05| 0.09 | 0.00 | 0.27 | 0.05 | 0.18 | 0.05 | 0.00 | 0.09 | 0.05| 0.09 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 0.00
4th 0.00 | 0.09 | 0.18 | 0.09 | 0.14 | 0.05 | 0.00 | 0.05| 0.00 | 0.14 | 0.00 | 0.14 | 0.00 | 0.05| 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00
5th 0.18 | 0.05 | 0.00 | 0.00 | 0.09 | 0.05 | 0.09 | 0.05| 0.09 | 0.05| 0.00 | 0.09 | 0.05| 0.05| 0.05| 0.00 | 0.09 | 0.00 | 0.00 | 0.00| 0.05| 0.00| 0.00 0.00
6th 0.05| 0.09 | 0.05| 0.09 | 0.09 | 0.09 | 0.00 | 0.09 | 0.00 | 0.09 | 0.14 | 0.05| 0.05| 0.00 | 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
7th 0.05| 0.09 | 0.05| 0.00 | 0.09 | 0.05 | 0.14 | 0.14 | 0.05| 0.00 | 0.05| 0.09 | 0.00 | 0.05| 0.00 | 0.09 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00
8th 0.00 | 0.14 | 0.05 | 0.00 | 0.00 | 0.05 | 0.05 | 0.09 | 0.00 | 0.05| 0.05| 0.05| 0.18 | 0.00 | 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.09| 0.05| 0.00 | 0.05| 0.00
9th 0.09 | 0.00 | 0.14 | 0.00 | 0.14 | 0.05 | 0.00 | 0.05 | 0.05| 0.05| 0.05| 0.00 | 0.09 | 0.00 | 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.00  0.00| 0.09| 0.05| 0.05
10th 0.00 | 0.09 | 0.05| 0.00 | 0.05 | 0.00 | 0.09 | 0.09 | 0.18 | 0.05| 0.00 | 0.05| 0.05| 0.09 | 0.14 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00
11th 0.05 | 0.05 | 0.05| 0.00 | 0.09 | 0.09 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.18 | 0.05| 0.00 | 0.05| 0.05| 0.05| 0.09| 0.00 | 0.00 0.09| 0.00| 0.00 | 0.05
12th 0.05 | 0.00 | 0.05 | 0.05| 0.00 | 0.00 | 0.05 | 0.05| 0.09 | 0.00 | 0.00 | 0.05| 0.09 | 0.05| 0.09 | 0.14 | 0.05| 0.05| 0.14 | 0.05| 0.00 | 0.00 | 0.00 | 0.00
13th 0.00 | 0.00 | 0.00 | 0.05| 0.05 | 0.05 | 0.05| 0.00 | 0.09 | 0.14 | 0.09 | 0.09 | 0.00  0.05| 0.00 | 0.05| 0.05| 0.05| 0.05| 0.00 | 0.09| 0.09 | 0.00 0.00
14th 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.05| 0.14 | 0.00 | 0.05| 0.09 | 0.00 | 0.00 | 0.09 | 0.14 | 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.05| 0.09
15th 0.00 | 0.09 | 0.05 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.05| 0.05| 0.09 | 0.05| 0.00 | 0.00 | 0.05| 0.09 | 0.05| 0.09| 0.05|0.09| 0.05| 0.05| 0.00
16th 0.05 | 0.00 | 0.00 | 0.14 | 0.00 | 0.00 | 0.05 | 0.09 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.00 | 0.00 | 0.09| 0.09| 0.05| 0.05|0.09| 0.00| 0.05| 0.14
17th 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.09 | 0.05| 0.09 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.05| 0.09 | 0.05| 0.05| 0.09| 0.18 | 0.09 | 0.00 | 0.00 | 0.05| 0.00
18th 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.05| 0.00 | 0.14 | 0.09 | 0.14 | 0.09 | 0.05| 0.00 | 0.00 | 0.05| 0.05| 0.09 | 0.05| 0.09
19th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.18 | 0.00 | 0.05| 0.09| 0.05| 0.09| 0.09 | 0.05| 0.05| 0.09 | 0.05
20th 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.00 | 0.14 | 0.00 | 0.05| 0.05| 0.09 | 0.00 | 0.18 | 0.14 | 0.14 | 0.00
21st 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.09 | 0.05| 0.05| 0.14| 0.00 | 0.00 | 0.00 | 0.05| 0.18 | 0.14 | 0.05| 0.05| 0.05| 0.09
22nd 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.14 | 0.00 | 0.05| 0.00 | 0.05| 0.00 | 0.05| 0.09 | 0.05| 0.09 | 0.00 | 0.18 | 0.00 | 0.05| 0.05| 0.09 | 0.00 | 0.09
23rd 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 0.00| 0.09 | 0.05| 0.05| 0.05| 0.00 | 0.14 | 0.05| 0.14| 0.23 | 0.14
24th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00| 0.00 | 0.00 | 0.00| 0.00| 0.05| 0.14| 0.05| 0.14 | 0.09| 0.14| 0.14 | 0.23

Round 20 | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS
Position | Ist |2nd |3rd |4th |5th |6th | 7th | 8th |9th | 10th | 11th | 12th | 13th | 14th | 15th | 16th | 17th | 18th | 19th | 20th | 21st | 22nd | 23rd | 24th

1st 0.46 | 0.18 | 0.09 | 0.09 | 0.00 | 0.05 | 0.00 | 0.05 | 0.00 | 0.00 | 0.05| 0.00 | 0.00| 0.05| 0.00 | 0.00 | 0.00  0.00 | 0.00| 0.00 0.00| 0.00 | 0.00 | 0.00
2nd 0.32 | 0.18  0.00 | 0.23 | 0.14 | 0.05 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00  0.00 | 0.00| 0.00 0.00| 0.00 | 0.00 | 0.00
3rd 0.09 | 0.23 1 0.32 | 0.09 | 0.09 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 0.00| 0.00 | 0.05| 0.00| 0.00  0.05| 0.00| 0.00 0.00| 0.00 | 0.00 | 0.00
4th 0.09 | 0.09 | 0.14 | 0.05| 0.23 | 0.14 | 0.05 | 0.05 | 0.05| 0.05| 0.00 | 0.05 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00| 0.00 | 0.00 | 0.00
5th 0.05| 0.09 | 0.23 | 0.09 | 0.09 | 0.14 | 0.09 | 0.00 | 0.09 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00 0.00| 0.00 | 0.00 | 0.00
6th 0.00 | 0.05 | 0.00 | 0.05| 0.18 | 0.05 | 0.09 | 0.09 | 0.18 | 0.09 | 0.05| 0.09 | 0.09 | 0.00 | 0.00 | 0.00| 0.00  0.00 | 0.00| 0.00 0.00| 0.00 0.00 | 0.00
7th 0.00 | 0.05 | 0.00 | 0.14 | 0.00 | 0.05 | 0.14 | 0.09 | 0.14 | 0.00 | 0.09 | 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.00 | 0.05| 0.05| 0.00  0.09| 0.00 | 0.00 | 0.00
8th 0.00 | 0.00 | 0.00 | 0.09 | 0.09 | 0.14 | 0.05| 0.00 | 0.05| 0.05| 0.14 | 0.09 | 0.05| 0.00 | 0.14| 0.00 | 0.05| 0.05| 0.00 | 0.05  0.00 | 0.00 | 0.00 | 0.00
9th 0.00 | 0.00 | 0.09 | 0.05| 0.09 | 0.05 | 0.14 | 0.09 | 0.09 | 0.14 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.05| 0.09 | 0.05| 0.00 | 0.00  0.00| 0.00 0.00 | 0.00
10th 0.00 | 0.09 | 0.05| 0.05| 0.00 | 0.05| 0.05| 0.05| 0.09| 0.05| 0.09 | 0.14| 0.09 | 0.09 | 0.09 | 0.05| 0.00  0.00 | 0.00 0.00 | 0.00| 0.00| 0.00 | 0.00
11th 0.00 | 0.05| 0.05| 0.05| 0.00 | 0.14 | 0.05 | 0.09 | 0.00 | 0.14 | 0.05| 0.05| 0.14 | 0.09 | 0.09 | 0.00 | 0.05 | 0.00 | 0.00  0.00 | 0.00| 0.00| 0.00 | 0.00
12th 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.05| 0.09 | 0.00 | 0.09 | 0.14 | 0.09| 0.05| 0.09 | 0.00 | 0.05| 0.18 | 0.00 | 0.00 0.00 | 0.00| 0.05| 0.00 | 0.00
13th 0.00 | 0.00 | 0.05 | 0.00 | 0.05| 0.00  0.05| 0.14 | 0.05| 0.18 | 0.05| 0.00 | 0.05| 0.05| 0.09 | 0.05| 0.00 | 0.05| 0.05| 0.00  0.05| 0.09 | 0.00 | 0.00
14th 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05 | 0.05| 0.09 | 0.05| 0.05| 0.09 | 0.05| 0.05| 0.14 | 0.09 | 0.09 | 0.00 | 0.05| 0.00 | 0.05 0.00 | 0.00 | 0.00 | 0.09
15th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.05| 0.00 | 0.05| 0.05| 0.09| 0.05| 0.00 | 0.05| 0.09 | 0.00 | 0.09| 0.09 0.18| 0.00 | 0.14 | 0.00
16th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.00 | 0.00 | 0.14 | 0.00| 0.09 | 0.05]| 0.09 | 0.05| 0.09 | 0.23 | 0.00  0.14 | 0.00 | 0.00 | 0.05
17th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.18| 0.14| 0.05| 0.18 | 0.00 | 0.14| 0.00 | 0.14 | 0.09 | 0.00 | 0.05| 0.00
18th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.05| 0.00  0.00| 0.00 | 0.14| 0.05| 0.09 | 0.00 | 0.09 | 0.14  0.05| 0.18 | 0.09 | 0.00
19th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.00 | 0.00 | 0.18 | 0.09| 0.05| 0.14| 0.09 | 0.05| 0.09 | 0.00 | 0.09 0.05| 0.05| 0.00 | 0.00
20th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.05| 0.00 | 0.00| 0.00 | 0.00 0.05| 0.18 | 0.23 | 0.14 | 0.00  0.09 | 0.14 | 0.09 | 0.05
(Continued)
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Table 9. (Continued)

21st
22nd
23rd
24th
Round 30
Position
1st
2nd
3rd
4th
5th
6th
7th
8th
9th
10th
11th
12th
13th
14th
15th
16th
17th
18th
19th
20th
21st
22nd
23rd
24th

0.00
0.00
0.00
0.00
EoS
1st

0.73
0.18
0.00
0.05
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
EoS
2nd
0.18
0.32
0.23
0.09
0.05
0.05
0.00
0.05
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

EoS-End of season

0.00
0.00
0.00
0.00
EoS
3rd

0.00
0.23
0.23
0.14
0.23
0.09
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
EoS
4th

0.05
0.05
0.18
0.32
0.05
0.23
0.05
0.05
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
EoS
5th

0.00
0.05
0.14
0.27
0.32
0.09
0.05
0.00
0.05
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.05
EoS
6th

0.00
0.09
0.18
0.09
0.14
0.18
0.05
0.05
0.05
0.14
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

https://doi.org/10.1371/journal.pone.0225696.t009

0.00
0.00
0.00
0.00
EoS
7th

0.00
0.05
0.00
0.05
0.09
0.09
0.09
0.09
0.18
0.00
0.09
0.05
0.05
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00

0.00
0.00
0.00
0.00
EoS
8th

0.00
0.00
0.05
0.00
0.05
0.05
0.14
0.14
0.05
0.14
0.18
0.00
0.05
0.09
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.05
EoS
9th

0.00
0.05
0.00
0.00
0.00
0.05
0.18
0.14
0.18
0.14
0.09
0.09
0.00
0.05
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00

0.09
0.00
0.00
0.00
EoS

10th
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.14
0.09
0.18
0.18
0.05
0.05
0.00
0.18
0.00
0.05
0.00
0.00
0.00
0.05
0.00
0.00
0.00

0.05
0.05
0.00
0.00
EoS

11th
0.05
0.00
0.00
0.00
0.00
0.00
0.05
0.14
0.09
0.09
0.18
0.00
0.05
0.05
0.05
0.09
0.05
0.05
0.05
0.05
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
EoS

12th
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.09
0.09
0.05
0.09
0.14
0.14
0.05
0.05
0.00
0.09
0.05
0.00
0.09
0.00
0.00
0.00
0.00

0.05
0.00
0.00
0.05
EoS

13th
0.00
0.00
0.00
0.00
0.00
0.05
0.09
0.05
0.09
0.14
0.09
0.27
0.05
0.05
0.00
0.00
0.09
0.00
0.00
0.00
0.05
0.00
0.00
0.00

0.05
0.00
0.00
0.05
EoS

14th
0.00
0.00
0.00
0.00
0.00
0.05
0.09
0.05
0.00
0.05
0.00
0.14
0.23
0.05
0.14
0.05
0.05
0.00
0.14
0.00
0.00
0.00
0.00
0.00

0.05
0.00
0.00
0.05
EoS

15th
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.05
0.00
0.14
0.09
0.14
0.09
0.14
0.14
0.05
0.05
0.05
0.00
0.00
0.00

0.05
0.05
0.00
0.00
EoS

16th
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.05
0.14
0.18
0.05
0.14
0.14
0.14
0.09
0.00
0.00
0.05
0.00
0.00

0.05
0.05
0.05
0.00
EoS

17th
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.05
0.00
0.00
0.05
0.05
0.05
0.05
0.23
0.00
0.14
0.05
0.18
0.05
0.05
0.05
0.00

0.09
0.00
0.00
0.09
EoS

18th
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.05
0.00
0.05
0.09
0.18
0.05
0.09
0.14
0.00
0.09
0.05
0.09
0.05
0.05
0.00

0.18
0.00
0.18
0.00
EoS

19th
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.14
0.05
0.05
0.09
0.09
0.14
0.09
0.14
0.18
0.05

0.05
0.18
0.09
0.14
EoS

20th
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.05
0.09
0.09
0.05
0.32
0.18
0.05
0.09
0.05
0.00

0.00
0.05
0.23
0.00
EoS
21st
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.05
0.18
0.05
0.14
0.23
0.14
0.09
0.05

0.05
0.27
0.09
0.09
EoS
22nd
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.05
0.05
0.05
0.05
0.00
0.09
0.18
0.18
0.23
0.09

0.18
0.23
0.09
0.14
EoS
23rd
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.05
0.05
0.09
0.05
0.05
0.09
0.14
0.32
0.14

0.09
0.14
0.27
0.32
EoS

24th
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.09
0.14
0.05
0.68

consistently tend to perform better or worse than the other teams, maintaining ‘head starts’
that are difficult to overturn. This trend is well illustrated by the results in Tables 7-10. For
example, from Table 7 it can be seen that the team in first place in the Premier League after
round 10 has a 77.3% chance of finishing in the top three, while those in last place at the same
point in the season have a 54.6% chance of being relegated. Indeed by round 10, the partial
standings give a reasonable indication of final league position, with, in the case of the Premier
League, 76.7% (i.e. R* = 0.767) of the variance in the final standings being explained, even

though it is still relatively early in the season. However, by round 20 the partial standings
become a much better predictor of the end of season position, explaining 87.0% of the variance
in the final Premier League standings—a figure that increases to 93.9% by round 30. Similar
pictures emerge for the other leagues, with the Spearman r-values strongly conforming to a
logarithmic function in all four English leagues (mean R* >0.88). Collectively, these findings
suggest that with respect to soccer leagues, the partial standings may have potential as a predic-

tor of season outcome. While systems have been developed that use ranking algorithms [13]
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Table 10. Final standing transition probabilities for respective league positions at rounds 10, 20 and 30. Based on historical data (seasons 1995-2017) for League 2.

Round 10 | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS
Position | 1st |2nd |3rd |4th |5th |6th |7th |8th |9th | 10th | 11th | 12th | 13th | 14th | 15th | 16th | 17th | 18th | 19th | 20th | 21st | 22nd | 23rd | 24th

Ist 0.27 | 0.27 | 0.09 | 0.09 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.09 | 0.05| 0.00 | 0.05| 0.00| 0.05| 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00
2nd 0.14| 0.14 | 0.14 | 0.14 | 0.09 | 0.05 | 0.00 | 0.05 | 0.14 | 0.05| 0.05| 0.05| 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00
3rd 0.00 | 0.05 | 0.18 | 0.05 | 0.18 | 0.05 | 0.05 | 0.00 | 0.14 | 0.00 | 0.00 | 0.05| 0.05| 0.05| 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00
4th 0.14 | 0.00 | 0.18 | 0.14 | 0.09 | 0.05 | 0.00 | 0.05 | 0.05 | 0.14 | 0.00 | 0.00 | 0.05| 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00| 0.00 | 0.00
5th 0.05| 0.14 | 0.00 | 0.09 | 0.00 | 0.05 | 0.00 | 0.09 | 0.05| 0.00 | 0.14 | 0.14| 0.05| 0.00 | 0.05| 0.09 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00| 0.00 | 0.00
6th 0.09 | 0.05 | 0.00 | 0.05 | 0.23 | 0.05 | 0.00 | 0.05 | 0.05| 0.09 | 0.09 | 0.05| 0.05| 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00| 0.00 | 0.00
7th 0.09 | 0.14 | 0.09 | 0.05 | 0.00 | 0.09 | 0.00 | 0.00 | 0.09 | 0.00 | 0.05| 0.14| 0.00| 0.09 | 0.05| 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00  0.00| 0.00 | 0.05
8th 0.05| 0.05 | 0.14 | 0.00 | 0.00 | 0.09 | 0.14 | 0.05 | 0.00 | 0.14 | 0.05| 0.00 | 0.00| 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.14 | 0.00| 0.05| 0.05
9th 0.05 | 0.09 | 0.00 | 0.00 | 0.00 | 0.05| 0.14 | 0.05 | 0.00 | 0.00 | 0.05| 0.05| 0.00| 0.14| 0.05| 0.05| 0.09 | 0.18 | 0.00 | 0.00 | 0.00 | 0.00| 0.05| 0.00
10th 0.09 | 0.00 | 0.00 | 0.09 | 0.05 | 0.00 | 0.05 | 0.14 | 0.09 | 0.05| 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.09| 0.09 | 0.00  0.00| 0.00 | 0.05
11th 0.05 | 0.00 | 0.05 | 0.05 | 0.00 | 0.00 | 0.05 | 0.09 | 0.14 | 0.05| 0.09 | 0.05| 0.18| 0.00 | 0.00 | 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.09 | 0.00| 0.00 | 0.00
12th 0.00 | 0.05 | 0.05 | 0.09 | 0.00 | 0.05 | 0.05 | 0.00 | 0.00 | 0.05| 0.00 | 0.00| 0.05| 0.00| 0.05| 0.00 | 0.09 | 0.14 | 0.05| 0.09 | 0.09 | 0.09| 0.05| 0.00
13th 0.00 | 0.00 | 0.00 | 0.05 | 0.05 | 0.05| 0.14 | 0.09 | 0.00 | 0.05| 0.14 | 0.00 | 0.09| 0.00 | 0.09 | 0.05| 0.05| 0.00| 0.05| 0.00 | 0.00  0.05| 0.00| 0.09
14th 0.00 | 0.05 | 0.05 | 0.05 | 0.14 | 0.09 | 0.09 | 0.09 | 0.00 | 0.05| 0.00 | 0.05| 0.05| 0.00| 0.05| 0.05| 0.09 | 0.05| 0.00 | 0.00 | 0.00 | 0.09| 0.00| 0.00
15th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.09 | 0.00 | 0.05| 0.09| 0.05| 0.09| 0.00| 0.00 | 0.14 | 0.14 | 0.00 | 0.05| 0.05| 0.14| 0.05| 0.05
16th 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.05| 0.14 | 0.09 | 0.05 | 0.05| 0.00 | 0.09| 0.09| 0.18 | 0.09 | 0.00 | 0.05| 0.00 | 0.00 | 0.09 | 0.00 | 0.00| 0.00 | 0.00
17th 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.05| 0.05 | 0.00 | 0.00 | 0.09 | 0.09| 0.05| 0.05| 0.05| 0.09| 0.09| 0.00 | 0.00| 0.05| 0.09 | 0.05| 0.05| 0.05| 0.09
18th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.14 | 0.00 | 0.09 | 0.00 | 0.05| 0.00 | 0.14| 0.00| 0.05| 0.09 | 0.05| 0.00 | 0.09 | 0.09 | 0.00 | 0.05| 0.00| 0.09 | 0.09
19th 0.00 | 0.00 | 0.00 | 0.05 | 0.05 | 0.00 | 0.05 | 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.09| 0.14| 0.00 | 0.09 | 0.09 | 0.05| 0.00 | 0.18 | 0.00 | 0.09| 0.00 | 0.09
20th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.09 | 0.05| 0.09 | 0.05| 0.05| 0.00 | 0.05| 0.05| 0.00 | 0.05| 0.14 | 0.05| 0.09 | 0.00| 0.05| 0.18
21st 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.05| 0.00 | 0.05 | 0.00 | 0.05| 0.05| 0.00| 0.00| 0.14 | 0.00 | 0.05| 0.09 | 0.05| 0.09 | 0.09 | 0.00 | 0.14| 0.09 | 0.05
22nd 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.05| 0.00 | 0.00 | 0.14 | 0.14 | 0.14 | 0.14 | 0.09 | 0.09 | 0.09 | 0.05
23rd 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00| 0.05| 0.00| 0.09| 0.05| 0.05| 0.05| 0.14 | 0.05| 0.18 | 0.05| 0.23 | 0.00
24th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.09| 0.09| 0.00  0.00| 0.09| 0.05|0.09 | 0.18| 0.23| 0.18

Round 20 | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS
Position | 1st |2nd |3rd |4th |5th |6th | 7th | 8th |9th | 10th | 11th | 12th | 13th | 14th | 15th | 16th | 17th | 18th | 19th | 20th | 21st | 22nd | 23rd | 24th

1st 0.27 | 0.23 | 0.18 | 0.05 | 0.00 | 0.09 | 0.00 | 0.09 | 0.09 | 0.00 | 0.00  0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00  0.00| 0.00 0.00 0.00/| 0.00| 0.00
2nd 0.27 |1 0.09 | 0.23 | 0.18 | 0.09 | 0.09 | 0.00 | 0.00 | 0.00 | 0.05| 0.00  0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00  0.00/| 0.00 0.00 0.00/| 0.00| 0.00
3rd 0.09 | 0.09 | 0.23 | 0.14 | 0.18 | 0.05 | 0.00 | 0.00 | 0.00 | 0.09 | 0.09  0.00| 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.00 | 0.00| 0.00 0.00 0.00/| 0.00| 0.00
4th 0.18 | 0.27 | 0.09 | 0.09 | 0.05 | 0.00 | 0.00 | 0.09 | 0.05 | 0.00 | 0.05 0.05| 0.00| 0.05| 0.05| 0.00 | 0.00 | 0.00  0.00| 0.00 0.00 0.00/| 0.00 | 0.00
5th 0.09 | 0.09 | 0.00 | 0.09 | 0.09 | 0.09 | 0.18 | 0.09 | 0.05 | 0.00 | 0.09 0.05| 0.00| 0.00 | 0.05| 0.00 | 0.05| 0.00 | 0.00| 0.00 0.00 0.00/| 0.00| 0.00
6th 0.05 | 0.00 | 0.05 | 0.00 | 0.05| 0.14 | 0.14 | 0.00 | 0.32 | 0.09 | 0.00  0.00| 0.05| 0.05| 0.05| 0.00 | 0.00 | 0.00 | 0.00| 0.00  0.00 0.05| 0.00| 0.00
7th 0.00 | 0.09 | 0.09 | 0.00 | 0.05 | 0.00 | 0.09 | 0.27 | 0.05 | 0.14 | 0.05 0.00| 0.09 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00  0.00 0.00/| 0.00 | 0.00
8th 0.05 | 0.05 | 0.09 | 0.05| 0.05| 0.00 | 0.05| 0.05 0.09 | 0.09| 0.05 0.09| 0.05| 0.05| 0.09 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00 0.00/| 0.00| 0.05
9th 0.00 | 0.05 | 0.05 | 0.00 | 0.14 | 0.14 | 0.09 | 0.05 | 0.05| 0.05| 0.14 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.05| 0.00  0.00 0.05| 0.00| 0.00
10th 0.00 | 0.05| 0.00 | 0.09 | 0.05 | 0.05 | 0.05 | 0.05 | 0.14| 0.09 | 0.09| 0.05| 0.05| 0.00 | 0.00| 0.14 | 0.05| 0.00 | 0.00 | 0.05|0.05| 0.00| 0.00| 0.00
11th 0.00 | 0.00 | 0.00 | 0.09 | 0.09 | 0.14 | 0.00 | 0.00 | 0.00 | 0.09 | 0.18 | 0.05| 0.00| 0.05| 0.00 | 0.09 | 0.09 | 0.09| 0.00 | 0.00 | 0.00 | 0.00| 0.00| 0.05
12th 0.00 | 0.00 | 0.00 | 0.14 | 0.05 | 0.00 | 0.14 | 0.00 | 0.05| 0.05| 0.00| 0.09 | 0.14| 0.14| 0.05| 0.05| 0.00 | 0.05| 0.05| 0.00 | 0.05| 0.00 | 0.00 | 0.00
13th 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.09 | 0.09 | 0.05 0.00  0.05| 0.05 0.05| 0.00| 0.00 0.23 | 0.05| 0.05| 0.05| 0.00 | 0.05| 0.09 0.00| 0.00| 0.05
14th 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.05 | 0.00 | 0.05 | 0.00 | 0.00| 0.05 0.09| 0.00| 0.09 | 0.00 | 0.14| 0.14 | 0.00 | 0.05| 0.14 | 0.05  0.09 | 0.05| 0.00
15th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.09| 0.05 0.23| 0.18 | 0.09 | 0.00 | 0.00 | 0.00 | 0.09 | 0.09 | 0.00  0.00 0.09| 0.00| 0.00
16th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.18 | 0.00 | 0.09 | 0.00 0.05| 0.05| 0.05| 0.05| 0.00 | 0.09 | 0.09 | 0.14 | 0.00 | 0.05 0.09| 0.00| 0.05
17th 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.05 | 0.00 | 0.05 | 0.00 | 0.00| 0.05 0.00| 0.18| 0.05| 0.09 | 0.14| 0.05| 0.05| 0.05| 0.09 | 0.09  0.00| 0.05| 0.00
18th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.00| 0.05 0.05| 0.14| 0.09 | 0.05| 0.00 | 0.05| 0.23 | 0.09 | 0.09 | 0.05  0.00| 0.05| 0.00
19th 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.05| 0.00 0.05| 0.00| 0.09 | 0.18 | 0.05| 0.00 | 0.05| 0.09 | 0.09 | 0.14 0.05| 0.05| 0.09
20th 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.05| 0.00 | 0.00 | 0.00| 0.05 0.05| 0.00| 0.18 | 0.05| 0.14| 0.14 | 0.00 | 0.05| 0.09 | 0.05  0.05| 0.09 | 0.00
(Continued)
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Table 10. (Continued)

21st 0.00 | 0.00 | 0.00
22nd 0.00 | 0.00 | 0.00
23rd 0.00 | 0.00 | 0.00
24th 0.00 | 0.00 | 0.00
Round 30 | EoS | EoS | EoS
Position | 1st | 2nd | 3rd

Ist 0.550.23 | 0.18
2nd 0.27 1 0.27 | 0.14
3rd 0.05| 0.18 | 0.18
4th 0.05 | 0.05 | 0.05
5th 0.00 | 0.18 | 0.09
6th 0.05| 0.09 | 0.23
7th 0.05 | 0.00 | 0.05
8th 0.00 | 0.00 | 0.00
9th 0.00 | 0.00 | 0.05
10th 0.00 | 0.00 | 0.05
11th 0.00 | 0.00 | 0.00
12th 0.00 | 0.00 | 0.00
13th 0.00 | 0.00 | 0.00
14th 0.00 | 0.00 | 0.00
15th 0.00 | 0.00 | 0.00
16th 0.00 | 0.00 | 0.00
17th 0.00 | 0.00 | 0.00
18th 0.00 | 0.00 | 0.00
19th 0.00 | 0.00 | 0.00
20th 0.00 | 0.00 | 0.00
21st 0.00 | 0.00 | 0.00
22nd 0.00 | 0.00 | 0.00
23rd 0.00 | 0.00 | 0.00
24th 0.00 | 0.00 | 0.00

EoS-End of season

0.00
0.00
0.00
0.00
EoS
4th

0.00
0.09
0.27
0.32
0.05
0.00
0.09
0.00
0.05
0.09
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
EoS
5th

0.00
0.05
0.05
0.27
0.23
0.09
0.05
0.09
0.09
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
EoS
6th

0.05
0.09
0.09
0.00
0.09
0.14
0.00
0.14
0.18
0.18
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

https://doi.org/10.1371/journal.pone.0225696.t1010

0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00| 0.00| 0.00 | 0.09 | 0.14| 0.05| 0.05| 0.09 | 0.09 | 0.14 | 0.09| 0.14 | 0.09
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09| 0.05| 0.00 | 0.00| 0.09 | 0.09 | 0.00| 0.18 | 0.09| 0.14| 0.14 | 0.14
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00| 0.00 | 0.09| 0.14| 0.09 | 0.14 | 0.09| 0.23 | 0.23
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.09 | 0.05|0.05| 0.23| 0.23| 0.27
EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS | EoS |EoS | EoS | EoS | EoS | EoS | EoS
7th | 8th | 9th | 10th | 11th | 12th | 13th | 14th | 15th | 16th | 17th | 18th | 19th | 20th | 21st | 22nd | 23rd | 24th
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00| 0.00 | 0.00| 0.00| 0.00 | 0.00  0.00| 0.00| 0.00
0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.00| 0.00| 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00| 0.00 | 0.00  0.00| 0.00| 0.00
0.05 | 0.05| 0.09 | 0.00 | 0.00| 0.00| 0.00| 0.00 | 0.00 | 0.00| 0.00 | 0.00| 0.00| 0.00 | 0.00  0.00| 0.00| 0.00
0.00 | 0.14 | 0.09 | 0.05| 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00  0.00| 0.00 | 0.00
0.05| 0.14 | 0.00 | 0.00 | 0.14| 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00  0.00| 0.00 | 0.00
0.09 | 0.18 | 0.00 | 0.05| 0.05| 0.05| 0.00| 0.00 | 0.00 | 0.00| 0.00 | 0.00| 0.00 | 0.00 | 0.00 0.00| 0.00| 0.00
0.09 | 0.14 | 0.18 | 0.14 | 0.00 | 0.18| 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00
0.23/0.05| 0.14| 0.05| 0.05| 0.09| 0.00| 0.05| 0.05| 0.00 | 0.05| 0.00 | 0.00 | 0.05| 0.00 0.00| 0.00| 0.00
0.05| 0.09 | 0.14 | 0.09| 0.05| 0.05| 0.14| 0.05| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00
0.00 | 0.09 | 0.00 | 0.09 | 0.18| 0.00 | 0.05| 0.09 | 0.05| 0.00| 0.05| 0.05| 0.00 | 0.00 | 0.05| 0.00| 0.00 | 0.00
0.14 | 0.05| 0.18 | 0.09 | 0.05| 0.05| 0.09| 0.05| 0.05| 0.14 | 0.05| 0.00 | 0.05| 0.00 | 0.00 | 0.00 | 0.00 0.00
0.23 | 0.00 | 0.00 | 0.14 | 0.23| 0.00 | 0.00| 0.05| 0.05| 0.14 | 0.05| 0.05| 0.00 | 0.00 | 0.05| 0.00| 0.00 | 0.05
0.05| 0.05| 0.05| 0.05| 0.05| 0.14| 0.14| 0.18 | 0.00 | 0.05| 0.05| 0.09 | 0.05| 0.00 | 0.05| 0.00| 0.00 | 0.00
0.00 | 0.05| 0.05| 0.05| 0.09| 0.14| 0.05| 0.14| 0.18 | 0.09 | 0.09 | 0.05| 0.05| 0.00 | 0.00 | 0.00| 0.00 | 0.00
0.05 | 0.00 | 0.00 | 0.14 | 0.05| 0.14| 0.05| 0.05| 0.09 | 0.00 | 0.09 | 0.05| 0.14 | 0.00 | 0.05| 0.05| 0.05| 0.05
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.09| 0.05| 0.23 | 0.09 | 0.09 | 0.14 | 0.00 | 0.05| 0.05| 0.09| 0.05| 0.00
0.00 | 0.00 | 0.00 | 0.05| 0.00| 0.05| 0.14| 0.09| 0.09 | 0.05| 0.14 | 0.00 | 0.09 | 0.09 | 0.23 | 0.00 | 0.00 | 0.00
0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.05| 0.09| 0.14| 0.09 | 0.14 | 0.05| 0.05| 0.09 | 0.09 | 0.14| 0.00 | 0.00
0.00 | 0.00 | 0.05| 0.00 | 0.05| 0.00| 0.00| 0.05| 0.00 | 0.05| 0.00 | 0.14 | 0.09 | 0.23 | 0.05| 0.05| 0.18 | 0.05
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.09| 0.05| 0.05| 0.18 | 0.05| 0.05| 0.09 | 0.05| 0.09 | 0.09| 0.09 | 0.14
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.05| 0.00 | 0.05| 0.09 | 0.00 | 0.32| 0.05| 0.14 | 0.14 | 0.09| 0.05| 0.00
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.05| 0.09| 0.00| 0.09| 0.14 | 0.05| 0.23| 0.27 | 0.09
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.05| 0.00 | 0.00| 0.05| 0.05| 0.18 | 0.09 | 0.09 | 0.09| 0.18 | 0.23
0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00  0.00 | 0.00| 0.05| 0.00| 0.09| 0.09 | 0.05| 0.18| 0.14 | 0.41

and expected points totals [7, 8] to predict end-of-season outcome, these tend to be complex
and can be difficult to use. By comparison, it is relatively easy to use the transition probabilities
computed from the partial standings (Tables 7-10) to give a ‘first approximation’ of likely end-
of-season league position. As such, the partial standings appear to have potential as a simple
easy-to-use tool for predicting final league position. Notwithstanding this, it is important to
appreciate the limitations of this approach. The partial standings of teams are a poor predictor
of the outcome of individual soccer matches, and more sophisticated methodologies are
required in order to accurately predict match results [9, 19, 22, 24, 25, 34]. Therefore, the par-
tial standing system cannot predict the end-of-season points total and is thus restricted purely
to estimating final league position. Furthermore, because the partial standings do not take into
account the relative strength of the opposition faced in the matches played, it can be the case,
particularly in early season, that the standings do not accurately reflect the relative strengths of
the teams in the league. For example, if a team has only faced weak opposition early in the sea-
son, then its standing in the league may be ‘over-inflated’ compared with that of other teams

PLOS ONE | https://doi.org/10.1371/journal.pone.0225696 December 18, 2019 22/28


https://doi.org/10.1371/journal.pone.0225696.t010
https://doi.org/10.1371/journal.pone.0225696

@ PLOS|ONE

Hidden dynamics of soccer leagues

who have played matches against stronger opponents. Consequently, for teams with an ‘over-
inflated’ league position, the partial standings may not be a good predictor of end-of-season
league position. Indeed, this is one of the main reasons why the various sport ranking systems
[3-6, 11-13, 35] were developed, so that a true indication of the relative strength of teams
might be acquired for any point in time. In soccer, ranking systems have been widely used to
compare the relative strengths of international teams [11, 36-38] and predict the outcome

of matches in knock-out competitions [39] and leagues [40]. With respect to the ranking of
international teams, Elo’s rating system appears to be particularly accurate [11]. Indeed, Elo’s
method has been adopted by Fédération Internationale de Football Association (FIFA) to rank
international teams in both men’s [41] and women’s [11] soccer.

Perhaps the most important finding of our study is that the partial standings of all four
English leagues behaved in a similar manner, irrespective of the quality of the teams involved,
with the normalized tau distance conforming to a power law and the Spearman r-value obey-
ing a logarithmic function. Indeed, as illustrated in Fig 4, the normalized tau distance curves
(and Spearman r-value curves—not shown) for all the 24-team leagues behaved in an almost
identical fashion, indicating that the dynamic behaviour of the partial standings is primarily
dictated by the format of these leagues and the points system used, rather than the quality of
the teams involved. The normalized tau distance curve for the Premier League, although simi-
lar to that of the other leagues, had a slightly deeper profile indicating that the team positions
tended to become ‘fixed in position’ earlier in the season than was the case with the other lea-
gues. These findings are supported by those of Shin et al. [30], who in addition to obtaining
the same results to us for Premier League seasons 2011-12 and 2012-13, also observed similar
results for the NFL for seasons 2012 and 2013. As such, this implies that the partial standing
dynamic may be ‘hard wired’ into the league itself and independent of the teams participating
in the competition. Furthermore, the fact that Shin et al. observed similar findings for both the
Premier League and the NFL suggests that this dynamic might be ‘hard wired’ into all sporting
leagues, irrespective of the sport involved. While at this stage, any comparison between sports
must remain a matter of conjecture, the fact that the shape of the normalized tau distance
graph for the 20-team Premier League (Fig 4) so closely resembles those produced by the
24-team leagues, strongly suggests that all traditional soccer leagues share similar partial stand-
ing dynamics, irrespective of the actual number of teams involved and the quality of those
teams. If this is the case, then it raises important questions regarding the ability of teams to
affect their final league position when in mid-season. Our findings suggest that for all tradi-
tional soccer leagues, from a probabilistic point of view, the final league outcome becomes rela-
tively fixed surprisingly early in the season, something that has been hitherto largely ignored.

In the English leagues each team normally plays all the other teams in the league once
before Christmas and once after Christmas, with no account taken of the quality of the teams
involved when scheduling fixtures. This format however, is not the same for all soccer leagues.
For example in the Scottish Premier League, once every team has played each other three
times the league splits into two halves for the final five games [42]. After this split, the top six
teams play each other once, and the bottom six teams also play each other once. This raises
intriguing questions as to whether or not changing the format of a soccer league might alter
the dynamics of the partial standings. To address this issue we performed post-hoc analysis
using data from the Premier League for season 2016-17, in which we restructured the league
so that the top 10 pre-season ranked teams played the lower ranked teams in the first part of
the season, while in the rest of the season the top 10 pre-season ranked teams played each
other, and the lower ranked teams also played each other. As such, this represented an example
of highly stratified competition as opposed to the traditional ‘round-robin’ format where
teams of mixed ability play each other throughout the season. The results of this analysis
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(Fig 6) clearly show that restructuring the league had a substantial impact on the shape of the
normalized tau distance curve. While both the real and restructured leagues still conformed to
a power law, with the restructured league the tau distance decreased much more rapidly at the
start of the season compared with the real league. This was because the strong teams had a lot
of easy matches at the start of the season, which enabled them to firmly secure positions at the
top of the league. Conversely, the weaker teams, faced with many difficult matches early in the
season, found it hard to escape from the “foot of the table’. Consequently, the restructured lea-
gue table became polarized much more quickly than was the case with the real league. In Fig 6
the error bars (+£2 SDs) for the shuffled leagues give an indication of the spread of the tau dis-
tance curves that might occur if the fixtures were randomly reordered. As such, this indicates
the likely limits of the changes in tau distance dynamics that are achievable simply by reorder-
ing the fixtures. This is well illustrated in Fig 6 where it can be seen that despite the fact that
the restructured league is highly stratified and far from random, its tau distance curve lies
entirely within the range of shuffled leagues. From this it can be concluded that, while it may
be possible to alter the dynamics to a league to a certain extent by re-ordering the fixtures, the
underlying tau distance trend will still conform to a power law.

While our findings, may be of interest to fans, pundits, and all those involved in the betting
industry, perhaps they are of greater relevance to those involved in: (i) the management of soc-
cer clubs; and (ii) the administration and governance of soccer leagues, many of whom may
not realize that mathematical laws strongly influence the outcome of all soccer leagues. In par-
ticular, our findings suggest that timing is an issue of utmost importance, with major decisions
regarding the acquisition of new players, or the ‘hiring and firing’ of managers, best under-
taken earlier, rather than late, in the season—something highlighted by the results in Tables 7-
10, where for example the chance of the bottom team in the Premier League being relegated,
increases from 54.6% to 86.3% between rounds 10 to 30. By taking prudent remedial action
early in the season, clubs appear to have a much better chance of avoiding relegation, rather
than if they wait until much later before they act, as often occurs in English soccer when teams
are facing the threat of relegation. Furthermore, even if the chance of being relegated cannot
be substantially altered mid-way through the season, given the large financial implications
associated with relegation [43], and the considerable costs associated with changing managers
and other backroom staff part-way through a season [44], it is important for clubs to be able to
make a realistic prediction of final league position as soon as possible, so that appropriate dam-
age limitation measures can be taken well in advance. As such, knowing that the dynamic
behaviour of soccer league standings conforms to a power law similar to those shown in Fig 3,
may be of great benefit to all those involved in the planning and management of soccer clubs.

Our finding that partial standings in all soccer leagues appear to conform to the same
dynamic should also be of interest to all those involved the administration and governance
of soccer leagues, as well as the television companies who own league broadcasting rights.
Although often forgotten, professional soccer is part of the entertainment industry, with play-
er’s wages ultimately paid by the fans who watch matches either live or on television [45]. All
income to soccer clubs, be it via the turn-styles, the television companies, or merchandising,
ultimately relies on keeping the fans and viewers interested in the competition. Therefore, it
becomes important to ensure that league competitions remain exciting at every stage until
their final completion, so that interest can be maintained and revenue maximized. Unlike
other branches of the entertainment industry, the outcome of sporting events is relatively
uncertain, and it is this uncertainty that engenders excitement amongst fans [46] and drives
the sports betting industry. Quirk and Fort [47] identified uncertainty over the outcome of
individual matches, and uncertainty over the outcome of a particular season, as two distinct
entities, both of which need to be accommodated if fan interest and excitement is to be
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maintained. While the outcome of individual soccer matches is known to exhibit a high degree
of uncertainty [48, 49], our findings show that soccer leagues have an inherent tendency
toward certainty as the season progresses, with the possibility that excitement may become
compromised and the entertainment value of the ‘product’ depleted. Given the huge financial
sums involved (e.g. in 2016 Sky Sports paid >£4 billion for the broadcasting rights to the Pre-
mier League [50]), broadcasters are particularly keen to ensure that their product remains
‘fresh and exciting’ to the very end the season. This can be a challenge towards the end of the
season when matches involving mid-table teams can be relatively meaningless affairs. In an
attempt to promote uncertainty and maintain end of season interest in the competition, some
sporting leagues have incorporated a play-off system, although the structure of these varies
considerably between sports. For example, in 1987 the English Football League introduced
play-offs in order to decide, in part, promotion issues. By comparison, the English Rugby
Super League and Rugby Union Premiership introduced play-offs with a grand final (in 1998
and 2002 respectively) to decide the outright winners of their respective competitions, irre-
spective of who actually finished top of the league. To purists, keen on traditional leagues,
these adaptations may appear unfair. However, in the light of our findings, the strategy of arti-
ficially promoting end of season uncertainty appears to have considerable merit with regard
to promoting interest in the competition and maximizing revenues. Having said this, any
changes in the format of soccer leagues need to be carefully considered before implementation
due to the risk of unintended side effects. For example, consider the case of the restructured
Premier League format highlighted in the post-hoc analysis. While this two-stage format would
produce more ‘high-stakes’ matches at the end of season, both at the top and the bottom of
the league, the tau distance curves in Fig 6 tell us that the league would polarize much more
quickly than would be the case with the traditional ‘round-robin’ format. Consequently, much
of the uncertainty associated with the league would be quickly filtered out-something that
might affect audience attendance figures. Furthermore, forcing the weaker teams, especially
recently promoted teams, to play much stronger teams at the start of the season might have a
profoundly demoralizing effect on both players and fans alike.

One interesting feature of our study relates to the fact that we took no consideration of the
mid-season player transfer window that occurs from 1st- 31* January in England, or of any
changes in team management that occurred part way through the season, preferring instead to
focus solely on the partial standing data. Soccer clubs frequently change manager mid-season
(by the end of 2016-17, the average number of managerial changes each season in the Premier
League stood at 8.84 [51]), generally in the hope that hiring a new manager will improve a
club’s fortune. While the impact of managerial changes on league standing is beyond the scope
of the present study, we note that whatever the changes that occurred in the 22 seasons studied,
they did not alter the general dynamics of the partial standings or greatly inhibit their ability to
predict final league position. As such, our findings appear to support those of others who have
investigated the impact of managerial changes. For example, ter Weel [52] analyzed manage-
rial turnover across 18 seasons (1986-2004) of the Dutch premier division, comparing teams
who sacked their manager when things were not going well, with those who did not sack their
manager when faced with a similar slump in form. He found that while changing a manager
during a crisis improved results in the short-term, in the long-term it had little impact on sea-
son outcome, and that not changing the manager was just as likely to achieve the same result.
Heuer et al. [53] who investigated the German Bundesliga, came to a similar conclusion, find-
ing that managerial turnover has little effect of overall team performance beyond that of short-
term improvement. If, as our results suggest, the outcome of soccer leagues is strongly influ-
enced by mathematical laws, then it is perhaps not surprising that these researchers found
managerial changes to have minimal impact on long-term outcomes.
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While in the present study we evaluated the ability of partial standings to predict the end-
of-season rankings, we did not consider the impact of past performance in previous seasons
on this metric. Given that final league position in the previous season can often be a good
indicator of team performance in the next season [54], it is recommended that future work in
this field, investigate the extent to which past performance in previous seasons influences the
league standings in future seasons. In addition, more work needs to be undertaken on the
effect of different competition structures on league dynamics. While we have been able to
show, in a limited way, that it is possible to alter the tau distance dynamics in soccer leagues by
stratifying the competition, much more work will be needed to establish whether or not this
effect has general applicability, or indeed to identify the optimum league format for any given
competition.

Conclusions

The principal finding of our study is that dynamic behaviour of the partial standings in all

four English leagues is very similar, irrespective of the quality of the teams involved, with the
change in normalized tau distance strongly conforming to a power law. As such, this suggests
that the dynamics of all traditional soccer leagues are similar and primarily dictated by the
format of the league and the points system used, rather than anything to do with the specific
teams. While it appears to be possible to change the dynamics of the league to a limited extent
though restructuring the competition, this does not appear to alter the underlying trend in the
tau distance metric, which still conforms to a power law no matter the order in which fixtures
are played. These findings suggest that individual teams have only limited ‘free will’ regarding
the end-of-season outcome because the mathematics of the competition increasingly con-
strains ‘cross-over’ events in league table position as the season progresses. Indeed, by approxi-
mately round 10 of competition much of the variance in the end-of-season league position
appears to be explained. Partial standings can therefore be considered as a reasonable predictor
of final league position, and as such appear to have considerable potential as a planning and
management tool in professional soccer. In particular, our findings suggest that if a change in
team manager is required, then it is better that it be done early, rather than waiting until much
later in the season, when the ability to influence the end-of-season outcome is much more
limited.
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