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Home Team Advantage
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Well known phenomenon.

Used in models that estimate probability of win, draw, and loss in a match.

Pollard & Pollard (2005) quantified home team advantage as “the number of 
points obtained by the home team expressed as a percentage of all points 
obtained in all games played”.

We use different view on home team advantage – instead of points we use 
number of goals and their differences.

Reason:

Assume that team A and B played twice in a season.

Team A won both matches: 3–0 at home field, and 2–1 at away field.

Team A recorded better result at home field, but both results are awarded by  
3 points.



Definitions
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English Premier League results from the 1992/1993 season to the 2015/2016 
season were used.

Balanced schedule was used in all seasons, i.e. each team played each other 
team exactly two times, once as a home team and once as a visiting team.

These two results are combined together to evaluate home team advantage.

We use active measure (goals scored), passive measure (goals conceded), and 
combined measure (goals scored and goals conceded).

All three measures are random variables that can take values –1, 0, or 1. The value 
depends on goals.
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Team 1 and team 2 played twice in a season with results h1–a2 and h2–a1.

Combined measure is based on goal differences D1,h = h1–a2 and D1,a = a1–h2.

C = –1 if D1,h < D1,a (e.g.  team 1 won both matches: 3–2 at home field and 0–2 at 
away field). Better result was recorded on an away field (Differences: 1 < 2).

 C = 0 if D1,h = D1,a (e.g.  team 1 lost both matches: 1–2 at home field and 1–0 at 
away field). We classify this as no difference (Differences: –1 = –1).

C = 1 if D1,h > D1,a (e.g.  team 1 won home match with result 2–0 and team 1 lost  
2–1 at away field). Better result was recorded on a home field (Differences: 2 > –1).

Combined measure can be written as

This definition eliminates the fact that teams in league are of different quality, 
because we ask question: Was the result with this given team better at 
home field or at away field?

C = sgn((h1 � a2)� (a1 � h2)).



Definitions
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Important remarks for our method:
Home team advantage does not imply good results!

Home team advantage = away field disadvantage!

Example:

1st match: Home team A lost 0–1 to away team B (Difference = –1).

2nd match: Home team B won 5–1 over away team A (Difference = –4).

Both matches means 0 points for team A.

0–1 loss in not as bad as 1–5 loss, i.e. we can see that A played better at 
home.
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Each team plays with K opponents in a season, and therefore, random sample    
                        is obtained as one season’s results of given team during one 
season. 

Let                           is random variable describing number of cases in a 
season where it is possible to observe home team advantage (r = 1), away 
team advantage (r = –1), and no advantage (r = 0). Vector                       
follows trinomial distribution with parameters                     .

                         is probability of appropriate outcome and for K opponents 
                               . Under this notation we have probability mass function 
 

                                                                                                         (1)

Bayesian inference is used to estimate unknown parameters                   and 
confidence intervals. Prior distribution of                  is set to be uniform. 

Eq. (1) is used as conditional probability                                        . 
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Posterior probability density of                   is  
 
 
i.e., Dirichlet distribution 

Bayesian estimator of probabilities (using squared-error loss function) is

Using marginal Beta distribution we obtain confidence interval 
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�(K + 3)

�(k�1 + 1)�(k0 + 1)�(k1 + 1)
pk�1

�1 pk0
0 pk1

1 ,

Dir(↵1 = k�1 + 1,↵2 = k0 + 1,↵3 = k1 + 1).

(p̂r,l, p̂r,u)

p̂r,l = Beta�1(↵l; kr + 1,K � kr + 2)

p̂r,u = Beta�1(1� ↵u; kr + 1,K � kr + 2).

p̂r =
kr + 1

K + 3
, r = �1, 0, 1.
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For hypothesis testing we derived from previous                     
 
 

where                                  is regularised incomplete beta function or 
cumulative distribution function of Beta distribution. 

                     is the probability of occurrence of home team advantage, and 
it can be used as a measure of home team advantage (the higher value, the 
higher home team advantage).

Hypothesis that home team advantage for given team is real can be accepted 
if                                  . Later in result we use                .

P (p1 > p�1)

P (p1 > p�1) = 1� I1/2(k1 + 1, k�1 + 1),

I1/2(k1 + 1, k�1 + 1)

P (p1 > p�1)

↵ = 0.05P (p1 > p�1) � 1� ↵
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9 366 matches were analysed (seasons:1992/1993–2015/2016).

47 teams played at least one season in English Premier League.

Only seven teams played in each season (Arsenal, Aston Villa, Chelsea, 
Everton, Liverpool, Manchester United, Tottenham).

Number of teams for which hypothesis about home team adv. was accepted:
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Results for the 2015/2016 season.
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As mentioned before, only seven teams played each season.

Among those teams, Liverpool is the team with the highest home team adv. 
(simply measured as average of obtained probabilities in all seasons) and the 
lowest changes (measured as sample standard deviation of estimated 
                   ).P (p1 > p�1)
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As mentioned before, only seven teams played each season.

Among those teams, Arsenal is the team with the second lowest home 
team adv. (simply measured as average of obtained probabilities in all 
seasons) and the highest changes (measured as sample standard deviation of 
estimated                    ).P (p1 > p�1)
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Evolution of Bayesian estimate and symmetric 95% confidence interval for  
for Arsenal.

p1
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Tables with five lowest and highest obtained values of                    . 
 
 
 
 
 
 
 
 
 

More decimal places in the second table are shown only for illustration (all 
results can be considered as equivalent).

P (p1 > p�1)



Conclusion
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We offered alternative approach for identification of home team 
advantage. 

Method is based on goals scored. 

Bayesian approach was used for estimation and construction of 
confidence intervals. 

We offered procedure to test home team advantage. 

Demonstration was made for English Premier League. 

Future work: Results can be later used for estimation of probability 
of results in the second half of a season. 

Future work: Results can be used in models for estimation of match 
result, e.g. to identify teams that have significant home team 
advantage.



Figures used in the presentation: 
 

[1st slide] Petr Cech, author: RonnieMacdonald. Licence: Creative Commons BY 2.0. 
    Available at Flickr.com 
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