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Abstract
Researchers in the field of sports analytics have studied the effects of analytics on sports
and specifically how it could be leveraged to constantly improve the game and make it
beneficial to everyone involved. While this has been successful to an extent in sports
like baseball, basketball, etc., it has not been immensely successful in soccer. Hence, this
research aims to study the current state of analytics in soccer, how the analytical models are
being used to predict the outcome of soccer games and suggest solutions to make the existing
prediction models better so that it would benefit various groups like sport analysts, managers
of soccer clubs, coaches, etc. Later, the paper will also discuss the future and implications in
brief.
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Introduction
Analytics in the field of sports has always existed, with or without us knowing
it. Sometimes, coaches make unbelievably nonsensical decisions and the same coaches, at other
times make decisions that put most brilliant strategic minds to shame. This leads to a lot of
questions about what goes through in their minds when they decide on a substitution or reacting
to a situation at a point in a game. There are hundreds of questions like these that people have
pondered over for years together until the advent of sports analytics.

What is sports analytics? One of the best definitions of the term is as quoted by Masoud
Nikravesh in his article, “Sports analytics is the process that identifies and acquires the
knowledge and insight about potential players’ performances based on the use of a variety of
data sources such as game data and individual player performance data. These advanced and
sophisticated type of analytics should be able to extract valuable actionable insights for the
coaches and managers to utilize

(1)

.” In addition, recent advancements in data collection and

management technology has broadened the scope of sports analytics significantly.

To be specific, soccer analytics is the art of creating meaningful insights and decision
that can be acted upon using soccer related data. The data can be anything ranging from how
many goals a team has scored to multiple factors like, how much distance a single player in a
team has covered, or how many passes he has played and how many out of those were
misplaced, how many out of those created chances for the team to score etc. In soccer, both
predictive and descriptive analytics is used. While predictive analytics predicts the possibility
of an outcome, descriptive analytics analyzes the data in hand to come up with suggestions to
increase the possibility even further. Hence, without good data, the analytics is almost as good
as nothing.
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Analytics have many on-field applications in a sports environment, including managing
both individual and group performance. Coaches can use data to optimize exercise programs
for their players and develop nutrition plans to maximize fitness. Analytics are also commonly
used in developing tactics and team strategies. With thousands of games worth of data to study,
analysts can look for patterns across a broad sample size regarding formation, counter strategies
and other key variables (2).

With growing access to unimaginable volumes of data & technology, a good number of
teams across various sports have begun employing analytics to their benefit. Different
techniques of analytics, mainly predictive analytics has taken center stage recently, especially
when it comes to predicting performance of players, teams and managing teams based on the
analytics. “Since most professional sports teams function as businesses, they are always seeking
ways to improve sales and reduce expenses across their organization. Some sports analysts
specifically focus on issues regarding the marketing and sale of sports tickets and team
merchandise. Modern marketing and fan outreach efforts also rely heavily on analytics to
predict their consumer base and identify opportunities to increase brand engagement.(2)”

Out of all these applications, as one would expect, analytics works the best in business
and management to help teams find new players, manage their physical conditions rather than
trying to predict the outcome of games based on historic data and the current data available
before a game. A company, named 21st Club, even assists clubs scout for young and exciting
talents and assist the teams to buy them for reasonable prices in this growing age of inflated
transfer market. Improved player recruitment is the most popular application of analytics in
soccer, and to an extent, successful as well. On an interview, the co-founder of the company,
Blake Wooster, says, “We're all about trying to help teams understand their identity, their
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strategy and what they're trying to achieve. We might be dealing with a club, let's say in the
bottom half of the Premier League, and their aspiration is to be a club in the top 10 or the top
six. In a very consultative way, we'll apply an analytics and research team to go away and find
out what a top 10 club in the Premier League looks like. You work out what the gaps are
between where they are today and where they want to be and try to put in strategies to help them
close the gap. Those strategies could be anything from player recruitment to changing the head
coach or changing the style of play with the existing head coach.”

This, to an extent, can be compared to the 2011, award-winning Hollywood movie, that
highlighted the importance of sports analytics to the entire world, “Moneyball”. The movie
shows how analytics is used in baseball to analyze players and come up with a strategy to buy
the based on what the team needs and how each player can contribute to the team to a winning
cause. Soccer, the most widely followed sport in the world has also started adopting predictive
analytics for the aforementioned reasons, however, the problem of soccer lies elsewhere. It has
not been nearly as successful as other sports in predicting the performance of players or
predicting the outcome of games. For example, the world cup 2014 predictions: there were
different predictions, but almost every single model had Brazil as their world cup winner with
Germany finishing runners-up. However, while Germany went out in the semi-finals, Brazil did
not even reach semi-finals. France, who were predicted to finish fourth won the world cup,
while, Croatia, who were predicted to go out in the round of 16 reached the finals.

The failure in these models leads one to think about the reasons and how could the
models be made better. It could partly be because soccer is dynamic and has a multitude of
factors that are difficult to measure that contribute to the outcome of a game, which builds
up to the research questions in this paper. For example, in the semifinal game of the 2014 World
cup, Brazil’s best players, Neymar (who was out with an injury) and Thiago Silva (who had
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received a red card the previous game) were out and the models did not take these factors
into account while predicting the results.
In order to understand why analytics does not have as much impact on soccer as it has
on other sports, the existing models must first be analyzed and understood. Then, the variables
that contribute the most to these models must be discovered and then analyzed. Hence, this
paper aims at diving deep into all the factors that are used in a model to predict results and
suggest ways to make the prediction models better (from approximately 70% to more than
90%). Since the current models are very complex, this paper aims to take out a few important
factors, attempt to find out the significance of these factors in predicting the outcome of a game
with the help of some data and research. Moreover, this paper will attempt to provide some
insights on how soccer analytics will move in the future based on other researches and facts
available.
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Research Questions
As already discussed, this paper intends to address the gaps that previous researches
have failed to answer or failed to provide further explanations. Hence, the following questions
would guide the research paper:

•

RQ1. Why is predictive analytics not as successful in soccer as compared to other
sports?

•

RQ2. What are some factors that really influence the outcomes of a soccer game?

While these research questions might seem generic and broad, the research model aims
to dive deep into each of the factors and try to come up with a solution for each of the questions
that could be explored under these main questions. The focus of this research and research
questions could further be narrowed down based on some literature review on the topic.
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Literature Review
As discussed, the purpose of this study is to delve in depth to find out the reasons for
analytics being less successful in soccer and identify factors to help improve the existing models.
This could be made possible only by understanding what previous papers have attempted
in this area and try to identify gaps in the area of study. An excerpt from the article written for a
webpage, Fansided, says: “Soccer, then, has come increasingly to seem like the final frontier of
the analytics movement. If soccer falls, there will be no worlds left to conquer. The analysts may
sit, and weep. There are good reasons for this: soccer is low-scoring, fluid, recordable actions are
relatively scarce, there seems occasionally to be a direct correlation in certain positions, mostly
center-back, between being good and not doing anything (in the words of the great Paolo Maldini,
“If I have to make a tackle then I have already made a mistake”) and, above all, stats other than
goals have only really been recorded for the past 25 years. There are also bad reasons for this,
like that some people blame good analysts for bad analysis, and other people are afraid to admit
the shortcomings of their own, non-statistical expertise.” This just highlights how much is still
left unconquered by analytics in soccer. This also underlines the fact that soccer is not just a
numbers sport like other sports, but, is a dynamic sport with various factors affecting a game at
any given point in time. This also shows how difficult of a sport soccer is to turn into statistics.
As someone said, it isn't a series of individual events like football or baseball, and there isn't as high
a volume of shots, assists, turnovers and so on as there is in basketball and hockey.
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The papers written in this area try to study predictions that have been made by different
models and compare it with actual results and then they try to study the models. For example,
the world cup 2014 and the model used to predict the results. A paper written on Umbel.com,
in 2014 shows how bad the predictions were, especially that of Goldman Sachs, and how it was
not even 60% accurate. Figure 1.0 shows exactly how the prediction models failed to predict
the outcome of games. The article says, “Nate Silver, the celebrated statistician behind the
FiveThirtyEight blog, had pegged Brazil as the favorites to win the cup and slated their chances
of success against Germany at 65% (3)”.

Figure 1.0: Models predicting Brazil as the champions of WC 2014 while Uruguay was
supposed to reach finals

While Brazil went down in the semifinals of the tournament, the other predicted
finalists, Uruguay did not even reach semifinals. The article also said, “As you may
remember, Goldman Sachs economists crunched data on 14,000 past matches to arrive
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at a 67-page report that confidently calculated the outcomes of all matches, published May
30. The bank changed 50% of the teams after the first stage once it became clear that
reality wasn’t quite matching the historical dataset. Looking at those original, pretournament predictions, only 37.6% of the group stage matches ended the way Goldman
Sachs forecast. That is, it correctly calculated one of three possible outcomes — win, lose or
draw — just over a third of the time, hardly better than predicting it at random.” This
shows historical dataset is not a great factor in deciding the outcome of world cup games
and it needs much more.

Worldsoccertalk, in 2012 said exactly what the problem is when it comes to analytics in
soccer: “Not only this, but the two sports are, by nature, worlds apart. Football is much more
fluid; each player’s performance is dependent on the play of others. A striker can’t score unless
he is provided with service from supporting players. A goalkeeper can’t keep a clean
sheet without the help of his defense in front of him. Baseball, on the other hand, is a more
structured game. Each play follows the same basic format and results in players being either
credited or debited (4)”.

Another article in Unprofession (2017), tried to find out how the current models are
setup and why they don’t work well, “The most recent prediction model (released on January
21, 2017) was created by Nate Silver and Five Thirty Eight, and it draws heavily on Expected
Goals — how many goals a team is expected to score in a game based on the quality and angle
of the shots they took (and a few other factors). In 2009, Silver came up with SPI (Soccer Power
Index), which assigns each team an offensive and defensive rating — how many goals they’d
be expected to score and concede against an average squad. SPI updates itself independent
of results, as teams can win and still have their ratings lowered if they play poorly. Silver’s
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2017 model is an updated version of his 2009 model. It updates the thinking surrounding
Expected Goals by considering more match events and the circumstances surrounding
goals and stats. It takes into account four specific metrics when ranking a team: goals, adjusted
goals, shot-based expected goals, and non-shot expected goals (5).”

With the help of these research and evidences, I was able to find key themes and use it
as a base for this research & assist me frame my research propositions and hypotheses, which
are as follows:

1. Soccer analytics is currently circled mostly around goal scoring and not a lot of other
factors.
2. There are less quantifiable events in soccer as compared to other sports.
3. Soccer is more qualitative than quantitative, hence, being good sometimes cannot
even be measured.
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Research Model & Hypotheses
The research studies in this area are mostly concentrated on either acknowledging the
fact that the current models are not good or trying to build small, real time models that follow
prescriptive analytics by looking at historical data to observe and draw out patterns. This
research intends to find out the reasons as to why the models fail and figure out the most
important variables that are required for a model to be successful. Hence, the propositions and
the hypotheses below would help us to further narrow down on the research questions discussed
earlier, which are a mix of qualitative and quantitative studies.

Hypotheses for Research Question 1:
•

H1a: The chances of winning a game remains unaffected even if a team scores a lot of
goals

•

H1b: The chances of winning a game at home remains unaffected even if a team
scores a lot of goals

Propositions for Research Question 2:
•

Quality, current form of the teams are important factors in the analytics models

•

Player fitness, possession, playing sequence & style also contribute to the models

Here, the first two hypotheses intend to answer the first research question. The first
hypothesis tries to understand if scoring goals alone is a great influence in predicting the
outcome of a game, which is how the current predictive models are setup. The second
hypothesis is framed to show home advantage, when acted upon as a moderating variable,
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has an effect on scoring goals, showing that, a variable when acted upon by another moderating
variable has a greater effect, however, would not be the best model.

With the help of the next two propositions, I intend to answer the second research
question. Some factors like quality of a team, which is not easily measurable, and the current
form, which has traditionally been overlooked are included in the first proposition to prove that,
when these factors are given more weightage, the predictive model could become a little more
accurate. The final proposition adds a moderating variable in team chemistry, which again is
not easily quantifiable, when acted upon as a moderating variable over the other variables,
further improves the performance of the model. With the help of these propositions, this
research also tries to provide some recommendations for future models.
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Research Methodology and Variables
For this research, I intend to work with the data and feeds already collected. I intend to
use the data from the English Premier league’s last three seasons. This data was collected
from sources, like Opta Sports, premierleague.com while the majority will be used from the
data already collected by Opta Sports. More information about the data sources can be found in
Appendix 1.

This research intends to find the success of current models based on qualitative research
and come up with new factors and use it on existing models to test the validity of those models.
Hence, the major goal would be to find the relationship between some variables and the final
outcome of the games, which, here, would be the independent variable. To find this, I consider
multiple variables such as below for both quantitative and the qualitative study:

•

Number of goals scored,

•

Quality of team,

•

Player form,

•

Team chemistry & Morale,

•

Team form,

•

Playing conditions,
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•

Opposition’s quality & form,

•

Historical results of the game,

•

Number of player features/attributes not limited to nationality, position, style, etc.

Some of these variables will be used to find their significance in predicting the outcome
of the games. Most of the models currently being used are regression models to predict the
outcome of games. Hence, multiple regression models would be used to test the significance of
these variables at a smaller scale with the data mentioned previously. Some of the variables are
unquantifiable, such as chemistry and quality of the teams, and, these variables will be used for
research to explain solutions to the second research question.
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Expected Results & Future

To understand more about how the models in soccer analytics work, I collected data of
all the teams from the English Premier League for the last three seasons. This was done to
ensure that there weren’t any aberrations in the results. While the English league has a very fast
tempo and more physical, and hence, is very difficult to quantify than other leagues that are not
so physical and more straightforward.
Hypotheses for Research Question 1:
•

H1a = The chances of winning a game remains unaffected even if a team scores a lot
of goals
I fail to reject this hypothesis because the number of goals scored, which is an
independent variable in the regression analysis, is not significant in explaining the
dependent variable, which is winning games (the p value is not less than 0.05). This is
based on a regression analysis shown as below:
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Even though a regression analysis shows a very high R squared value, a deeper look at
the t-stat and the P-values show that none of the variables listed on the table is actually
significant in explaining the y-variable, which is the number of games won by a team. In fact,
the number of goals scored has the least absolute t-stat value. Hence, we can say that scoring
more goals does not necessarily win you games.

H1b = The chances of winning a game at home remains unaffected even if a team scores
a lot of goals
I fail to reject this hypothesis because the number of goals scored by teams playing at
home, which is an independent variable in the regression analysis, is not significant in
explaining the dependent variable, which is winning games at home (the p value is not
less than 0.05). This is based on a regression analysis shown as below:
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This regression model shows that home goals does not play a big role in explaining the dependent
variable, which is the games won. However, more clean sheets at home could translate to winning
games, as evident from the model. The high R squared value could mean that there is
multicollinearity in the data, however, with more variables available in the future, this issue could
be avoided.

Propositions for Research Question 2:
•

Quality, current form of the teams are important factors in the analytics models

•

Player fitness, possession, playing sequence & style also contribute to the models

Based on current data and analytics in soccer, we could infer that some of the factors
mentioned above could play a bigger role in predicting the outcome of games. Some
variables like player attributes, playing style of a team, possession style and goal scoring
opportunities are already being collected by some companies. These factors, when added
into the models would definitely make the models more successful.

~ 20 ~

Discussion & Conclusion
In today’s fast evolving world of analytics, soccer analytics is still considered to be at a
rather primitive level as compared to other sports. It has not been successful in evolving as well.
As discussed in the research model, this research intends to contribute to the already existing
predictive models used in the industry by sports analysts. Data collection, especially in soccer has
increased multifold off late to capture various measures that have never been captured before. For
example, Adidas have tied up with the Major League Soccer (MLS), in the US to have the players’
vitals and neurological reactions monitored with the help of a chip that will be inserted onto the
players’ accessories like socks, jerseys etc. With the advent of such technologies, I believe would
lead to the development of new variables that have never been used in soccer analytics before.
Also, organizations like Opta Sports, is constantly trying to improve their prediction models by
trying to introduce and analyze new variables such as expected goals, expected assists, sequences
and possessions. For example, they assign points to each pass that could potentially be an assist
based on the type of pass and then, with the help of other factors such as the player who plays the
pass, the player who receives the pass, location from which the shot is tried, and other factors
combined, a goal scoring opportunity is derived. Furthermore, they also consider the progress
made, directness of goals scored when trying to assess the style and chemistry of a team, which
goes hand in hand with this research by trying to quantify different unquantifiable measures. To
conclude, predictive analytics models in soccer can be made better with the help of descriptive
models that help understand the data well. As already stated in this paper, without good &
meaningful data, analytics is as good as nothing.
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