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Abstract

Sports analytics in the past decade has grown to an extent more than ever. Analytics

have visibly reshaped how sports are being played compared to the past. The evolution

of technologies and the data collection technique improvement has enabled the video

analysts to catch each and every movement and occurrences of the game. The project

has handled a set of Spanish league data for Real Madrid football club for the last 15

years and the tactical datasets of the Real Madrid season 10-11 and season 15-16. With

many of the past researches not considering the impact that a manger brought into his

team and the fatigue of the players, this project will resolve the previously aroused

doubts about trusting the work done. The techniques used for analysis purposes were

decision trees and Anova.
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Chapter 1

Introduction

1.1 Overview

According to Biggestglobalsports.com, Association Football is the most popular and

biggest sport around the globe. The amount of money that is spent by each club on

football is increasing every year. The tactics of a manager also holds the difference

between being a winning team or a losing team. There is no such thing called as good

or bad Manager. It is being right and what works for the club. Bringing the right

manager for a club is essential to a team’s on-field success right manager can keep the

squad happy and bring success to a team [1]. Gary linker believes the right manager

in the modern era would be able to keep a player happy even if he is not in the team.

Different managers adopt to different playing styles and they call it as philosophy in

their terms. Through Statistical Analysis and Machine learning this Manager’s work

rate on the team’s success can be addressed through various metrics.

1.2 Manager’s Work Rate

[13] Perry describes the manager position in a football club as organizationally vague.

often the managers end up having no job description, or even clearly specified objectives

or clear accountabilities [13]. This vagueness and variability in remit and expectations

is also highlighted on further researches [17]. He believes that the manager has re-

sponsibility for strategy (e.g. playing style), operational tactics (e.g. game decisions),

player development, opponent analysis. Therefore the work rate of a Manager is the

result that the team has attained through the roles and the active changes that he has

made for every matches. The important thing that the manager has to consider over
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here in order to attain these goals without failing is fatigue of a player. Fatigue mainly

occurs when a player is overused through the season without proper rest. The squad

rotation comes into play here and implies the importance of squad Strength. As the

former Manchester United Manager and Player Ryan Giggs admitted on BBC about

the essentials of squad strength in attaining success. The Tactics of the Manager plays

a key role in determining the result of the game. Different Managers follow different

Tactics. It includes from providing the individual player roles to the formations and

styles of the team when they are winning and losing. The Manager also needs to change

tactics according to the opponent’s playing style [20]. The Playing style is something

that the manager has to adopt according to the resources he has in the team to be suc-

cessful and stick with it for a longer time irrespective of the result. Generally a team

manager adopts to either counter attacking football or possession football. Each has

its own positives and negatives. This possession game is also called as Tiki-Taka which

revolves the game around short passing till a hole is found on the opponents defense.

The Counter Attacking football is the team defend very deep till they get the ball and

when they have ball they look to hit on opponents immediately in numbers than nor-

mal. The managers generally choose one of them and convey them into their players.

The manager also has to choose whether he wants to protect his lead or to score one

more and kill the match. One way of predicting performance and team behavior is to

examine the tactical strategies of individuals or teams with a view to identify any com-

mon patterns that exists. These tactical observation therefore serves two purposes. It

not only provides a conceptual basis to coaching theory, but also provides a meaningful

and useful practical tool for the analysts, coach and the performers[11] .The tactics

of the manager when chosen correctly against an opposition can have a huge impact

in the game result. These tactics are analyzed using a machine learning classification

technique in-order to establish the relationship between the result and the tactics. The

rest day that the team had for each match are further statistically analyzed using T-

test to find out the impacts of fatigue and the importance of squad rotation in a game.

The team that is winning at half time and failed to win the match at full time can also

identified through this statistical analysis. So, the findings through tactical analysis,

fatigue analysis and opting to choose between protecting the lead or to kill the match

paves way to find out the strength of a manager.

1.3 Thesis Contribution

The motive of this research is to utilize machine learning and statistical analysis inside

the football field. In particular the tactics of the manager has been classified using

machine learning algorithm to find out the most important attribute that affects the
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result. Also, the fatigue of a player that the manager needs to consider and its impacts

has been founded out.

1.4 Thesis Structure

The research paper is followed with the structure as mentioned here. Chapter 2-provides

details on background information about this research. Chapter 3-describes the various

attributes and methodologies used on this research. Chapter 4-explains the results and

its evaluation. Chapter 5- presents the conclusion and the future work of the research.
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Chapter 2

Literature Review

2.1 Background

The success of a team cannot be measured through a single match but only through a

period or a season. Match analysis is generally the recording of behavioral events on a

single game or a competition and then examining through it for new findings and learn-

ings [15]. It allows the manager to identify the weaknesses and areas of improvement

inside his team and to exploit the weakness of the opposition. The attributes that are

noted during matches analyzed uniquely or with the combination of other attributes to

define some aspect of performance which in turn helps to achieve the success is called as

Performance indicators [10]. The Performance indicators can further be used to build

a statistical or machine learning model and predict the future result or behavior of a

sport [19]. Most of the researches ([14], [21]) focus upon goal scoring and identifying

patterns of build-up play which leading to shots. However, playing styles within the

past researches have shown different findings. For example Hughes, ([9]) found that

teams who utilised wings were failed to progress beyond the group stages of the world

cup 1986. This study proves that teams plays different styles and which distinguishes

them between winning team and losing team. However these findings may be less appli-

cable to modern football due to the time period in which it was conducted. Low et al.,

2002 ([22]) has reported that on 40 matches within the 2002 soccer World Cup which

produced similar results to those of Hughes et al., 1988 ([9]). For example Griffiths ([6])

has reported that France was able to create more shots while also having the ability to

retain possession for long periods.
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2.2 Different Attributes

Each manager has its own approach and philosophy towards football. Gonzalez-

Rodenas ([5]) has founded out the strikers in the team usually finds it difficult when

playing under a new manager . Hughes et al ([10]) has said that limitations arises from

the usage different variables in the analysis. But these variables are great in order to

get the knowledge about the game. (Bruinshoofd and Ter Weel; 2003) also founded out

the manager has an impact on his player other than the tactics that he puts to display

on the pitch.

2.3 Feature Engineering

Feature engineering is nothing but finding and extracting the information that is hidden

on the dataset. This feature engineering plays an important role in statistical analysis

and machine learning ([3]). The feature engineering will also help to avoid cross valida-

tion of the datasets ([18]). Minimal optimal problem and all relevant problem are the

two problems that are expected in feature engineering ([7]). Minimum optimal method

relies on the small set of features whereas all relevant relies on large set of features.

2.4 Machine Learning Technique - Decision Tree

Predicting the score lines of football matches or any other sport poses an tough and

interesting challenge due to the fact that the sport is so popular, widespread and ever

changing. predicting the outcomes becomes a difficult problem because of the number

of factors in the game which must be taken into account that cannot be quantitatively

valued or modeled. Machine Learning is a technique that could very well address these

problems and bring out a solution ([8]). Bivariate Poisson regression has been used

to built the forecasting models for goals scored and conceded[m2]. Ordered probit

regression is used to estimate the forecasting models for match results ([4]). Bayesian

nets has been combined with the decision tree ([12]) which had a better output, but

it was a complicated model that can make serious mistakes with the lesser number of

input samples.
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2.5 Statistical Analysis - Anova

Statistical Analysis is one of the best technique to see if there is a difference exists

between two groups ([2]). The statistical techniques are Anova, Manova and T-test.

Statistical Analysis Anova has been used on most of the analysis that has been done on

football before. The reason being Anova is very handy when the independent variable

is continuous and the dependent is binary ([16]).

2.6 Summary

The past researches has been studied carefully. The various attributes and their out-

comes were identified from the past works. Also, the techniques that are mostly used

in the football analytics are also reviewed.
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Chapter 3

Methodologies

3.1 The Sample Dataset with Example Procedure

Real Madrid football club which plays in the Spanish League has been chosen for this

study. The data about the match date and the result at half time and full time for

all the matches of Spanish League has been collected from Sports data mart website.

This data holds record for the last 15 Seasons. There were a total of 20 teams played

against each other twice in each season. The match date and the result will help

to evaluate the effects of fatigue in match result. To understand the importance of

manager Real Madrid’s 2010-2011 Season is chosen and the data has been extracted

from whoscored.com website by using web scraping technique. Python-selenium has

been used to do the web scraping effectively. Selenium is generally used to scrape web

pages with dynamic contents .The tactics along with the result will help to find out

the manager’s work rate with the club. The experimental procedure for this research

is as follows. The impacts of fatigue is analyzed prior to the tactics of a manager.

The data holds records for all the 20 teams which is filtered out to feature only Real

Madrid matches in excel and saved for analysis. In-order to analyze the fatigue the

days between two consecutive matches are needed. The Feature Engineering has been

chosen for this purpose.

3.2 Feature Engineering

The dataset for fatigue analysis holds attributes like match date, home team, away team

and match result. Fatigue occurs mainly due to the presence of continuous fixtures

without a proper break. This was founded out by finding out the difference between

7



Figure 3.1: Feature

two consecutive date at which the match occurred. A new column named fatigue was

created on excel and a formula field was created by using the ’-’ operator. This is then

converted into binomial field in excel with values less than 7 as ’0’ and more than 7

as ’1’. The value 7 is the average difference between two matches. The results are

generally draw, win and lose. In-order to treat this column as binomial the losing and

draw were considered as ’0’ while the wining was considered as ’1’. This job was done

on excel by creating a new column named as binomial result. Then the difference in

days between two matches are calculated by using formula field in excel.

The dataset for manager tactic analysis holds attributes like Real Madrid’s playing

styles , opponent playing styles and the points that Real Madrid has got from that

match. The dataset for 2010-2011 season is chosen which is the year before they won

the league at 2011-2012. The dataset for 2015-2016 season is then later chosen to

identify the areas that needs to be improved in tactics wise to perform well in the

upcoming season 2016-2017. It has got 25 independent variables and 1 dependent

variable.

3.3 Statistical Testing

The analysis was to check whether there are any dierences between the binomial result

of the match and binomial fatigue. Hypothesis Testing is the best way to do this. It

involves Null hypothesis and hypothesis testing. Null hypothesis implies there is no

signicant dierences between the two groups. Alternative Hypothesis implies there is

dierences between the two groups. Anova has been preferred for this purpose. Since

there are two variables and both are binomials. The data also meets all the requirements

for anova testing.
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Figure 3.2: Data types
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Figure 3.3: Classification

3.3.1 ANOVA Test Case

Dependent Variable : binomial fatigue ( data type : binomial )

Independent Variable: binomial result ( data type: binomial )

This anova hypothesis testing was performed in RStudio.

3.4 Machine Learning - Classification

In-order to identify the manager’s work rate and the areas of improvement in tactics the

Real Madrid 2010-2011 season and Real Madrid 2015-2016 dataset are both loaded into

Rapid Miner database. The classification technique decision tree has been preferred

for analysis. A new process was initiated in Rapid Miner and the dataset was given

as input for the process with all the attributes except Real Madrid Points is termed

as binomial. The Real Madrid Points attribute is termed as polynomial. Then the

roles were set using the set role operator. Through the set role operator the dependent

variable which is the Real Madrid Points is setted as label. Then the decision tree was

connected to the set role operator and output. Then the process was made to run.

This was repeated for both the seasons. once the process was completed, the results

were evident on the decision tree graph.

3.5 Summary

The chapter has explained the datasets that were used in the research. This Chap-

ter has also explained the statistical analysis - anova as well as the machine learning

classification technique.
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Chapter 4

Results and Findings

4.1 Through Anova Hypothesis Testing

The anova hypothesis testing was done between binomial fatigue attribute and the

binomial result attribute. The results seen in R as below, P value is less than 0.5, that

means our hypothesis is true. There exists a relationship between the result of the

game and the fatigue that the team has generated because of consistent matches. This

as a manager has to be careful about while choosing his squad for each match.

4.2 Through Machine Learning Classification - Season

2010/2011

Real Madrid always win when they dominate possession in the opponents half and

attack through the right side. Their maximum loses came when they favored long

shots when in possession. The long rangers as well as controlling the possession were

the two tactics used by the Real Madrid manager impacts the result of the match

Figure 4.1: Test Results
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Figure 4.2: ML Classification

heavily. These are the two factors that are heavily linked with the mid fielders of a

team. As the mid fielders are the one who is responsible for controlling the passage

of play through this season and will be in a good position to take long range shots at

goal. The season ended Real Madrid finishing 2nd in the table. One area which Real

Madrid needed to improve if they had to improve their chances of winning the league

was their midfield. The next season 2011/2012, they did the same and ended up being

the Laliga Winners by securing a record of scoring 100 points. Xabi Alonso - Real

Madrid mid fielder has been chosen as the player of the winning season despite their

forward scoring the most number of goals in the league.

4.3 Through Machine Learning Classification - Season

2015/2016

The result of the decision tree that has been generated in rapid miner for the season

2015/2016 is as below, Basically every time that Real Madrid attacked through the

right side, they haven’t lost the match. They have managed a draw to the minimum.

But unfortunately, Real Madrid are restricted by injuries to one of their key player

Gareth Bale, who is a record signing usually plays on the right side of the pitch wasn’t

fully fit for the season. He had injuries regularly to an aggregate of 80 days in total,

which made him to miss 17 of the 37 league games. There were also areas of concern

when it comes to attacking through the middle. So the areas of improvement was

to keep the player fit to most part of the next season and as well as to sign a centre

attacking mid fielder. According to bleacher reports, Real Madrid had been linked with

12



Figure 4.3: 15-16

Paul Pogba and Andre Gomez which eventually failed and the club brought back their

young player Marco Asensio from loan.

4.4 Summary

The Statistical Analysis - Anova has concluded that there is a difference in result when

team suffers from fatigue and not suffering from it. Decision Trees for season 2010/2011

has proved to be caution for the success of the next season 2011/2012. Decision Trees

for season 2015/2016 has identified the areas that the team needs to improve to succeed.

13



Chapter 5

Conclusion

what makes a team to be on the winning side?. As Johan Cryuff () once said football is

played with your head, and your legs are there only to support you . This research has

supported the Johan Cyuff’s lines and at the same time answers the question through

machine learning - classification technique and statistical analysis - anova. Previous

studies have made use of machine learning techniques and statistical analysis on the

player work rates like the goals scored, assists, successful tackles etc., But this research

was rather more focused on the playing style of a team in each match to identify

the areas to improve as a seasonal objective and come back stronger next season by

rebuilding the holes. Decision trees built on playing style of a team has identified the

areas that the team needs to improve to be more successful. The statistical analysis -

anova built on fatigue versus result of the match proved that there is a difference in

result when the players suffer from fatigue. The dataset has failed to include the other

matches that occurs in between the league games, but for now, anova was still was

able to prove that fatigue affects the results of the game. This research was primarily

focused on the playing style ( Manager’s Tactic ) of a team and the future work is

expected to be with the inclusion of roles of each individual players in the squad. The

future work will also have the inclusion of predictions for next season if the identified

holes through decision trees are filled.
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[5] Joaqúın González-Ródenas, Ignacio López Bond́ıa, Ferran Calabuig Moreno, and Rafael
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