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Chapter 1: Introduction
§1.1 What is Football Analyzer?

Football Analyzer is a script created under R programming environment
presented with a GUI built using R’s “teltk™ package in order to provide to
the end user an easy way to use menu band operation. The user only needs to
provide the program with a properly formatted dataset containing the
football data. The program uses the data to formulate a statistical model
based on the Poisson distribution describing the performance of the teams.

§1.2 What can Football Analyzer do?

Football Analyzer 1s a program addressed to the average user. Thus, 1t lacks
any “advanced” features that might be of interest to a statistician,
mathematician or any other seeking to delve further into the subject of
football analysis. The features it hosts include:

& Future Game Prediction: The probabilities of each outcome (win, loss,
draw) of any given game are estimated and presented as well as the
expected number of goals for each team. Multiple games are
supported.

% Predict Final Score: The user can create a virtual tournament and the
final score of a single team will be calculated based on that. A detailed
view can also be extracted including the probability (or odds) of each
game’s outcome and the expected number of goals scored by each
team.

& Performance Plot: This feature enables the user to observe the
performance of a selected team based on the goals scored and
recerved in each game.

€ Model Parameters: Estimated parameters of the underlying fitted
Poisson model are given. This might be useful to an average level user
since these parameters can be interpreted in terms of attacking and
defensive abilities. Moreover, estimated home effect parameter is
provided giving a quantitative feeling of the advantage each team has
when playing at each home ground.

& Reproduction of Final Rank: By using this menu the user can
reproduce results of a virtual tournament. The final ranking of each
team 1s provided based on their expected scores.
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Chapter 2: Setting up Football Analyzer

§2.1 Requirements & Installation

In order to run Football Analyzer you should have preinstalled in your
computer:

v" R version 2.4.0 or above and
v" Package reltk

To install the latest version of R visit R Project (http://www.r-project.org/).
You should further download from the same site the feltk package mentioned
above in .zip format in case you wish to install it manually from the R menu
“Packages”=>"Install package(s) from local zip files...”(you can also install
any package available through the R menu “Packages™>"Install
Package(s)...” in case you have an internet connection available).

Once you complete these required steps, open R and go to the Menu “File™
and select “Source R code™ according to the following figure:
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Chapter 2: Setting up Football Analyzer

§2.1 Requirements & Installatior

From the dialog window that appears, locate and open the football analvzer
R script file. Alternatively, vou can use the “source”™ command or drag

and drop the script file into the command editor in R. When the execution of
the script 1s carried out a function is created by the name football analyzer.

After the function 1s installed and ready to use. we need to specify the
working dataset. Data may be provided 1n either matrix form or data frame
format. In both cases the sequence of the variables must be as given in the

following table:

Name of Home

Name of Visitor

Team

Team

Home Team

goals scored

Visitor Team

goals scored

A B 2 1

Therefore a 4-column matrix or data frame is needed. The first two columns
should contain the names of the home and visitor teams and the last two
should contain their respective scores (the last two variables are expected to
be integer numbers. In a different case the dataset will not be accepted as
valid by the Football Analyzer).

The command “read. table™ can be used to easily import a dataset
previously saved in text or text-like format (e.g. .txt or .dat) as a matrix or
data frame 1n the R environment (for further help type in the R command
editor “help (read.table)” without the quotes).

Example:
Scoreboard<-read. table ("C:\\football.dat"”, header=T)



Chapter 2: Setting up Football Analyzer

§2.2 Starting the program

After following the above we must call the corresponding function by

typing:

football.analyzer ()

The program immediately opens an interactive window where you must

select the dataset to use:

L Selectthe datamatrix.

Obyects Avalable:

OK

football analyzer
— coieboard

£

When selecting an object to use it as a dataset for Football Analyzer there
are a few things that must be taken into account:

X The program will reject objects of a type other than matrix or data

frame:

L nyalid Object

—a'm]

Please select a valid objact.

A matrix or a data frame is required.




Chapter 2: Setting up Football Analyzer §2.2 Starting the progran

» Tt will also reject matrices or data frames that appear to have less or
more than 4 columns:

VAt Ryt sa ot “
The matrix or data frame should consist of 4 columns:
- 2 for each team name and
- 2 for thedr corresponding goals scored,
Please select a valid object.

X Finally, acceptable objects (4-column matrices/data frames) will be
rejected if non-integer values are detected in their last two columns:

The score columns (last 2) do not appear to be valid score values (integers).
Please select a valid object.

[ x ]

Once a valid object has been selected the current window will disappear
giving its place to the main menu of the program:

, agx

Available Choices for Analysis:
% Predict Futwe Games

€ Predict Final Score

" Pertormance Plot

'€ Model Parameters

| ™ Reproduction of Final Rank

SOl ANaYEE]

Choose the log file... |

Proceed Eaat |




Chapter 3: Exploring the main menu
§3.1 Selecting a log file

Once a valid dataset has been chosen the main menu of the program will
appear on screen;

LE FootballAnalyser Ei _L_—ﬂ@ﬂ
Avallable Choices for Analysis:

= Predict Future Games
{" Predict Final S core
" Peifarmance Plot

T Model Parameters

" Reproduction of Final Rank .

Choose the log file. .. I

ToCeed ‘ Exat

You will notice that the main button “Proceed™ is disabled so none of the
program’s features can be used. Instead the most prominent button 1s the
“Choose the log file...” button. A log file must be defined to enable you to
save your work at each step should you wish to do so. To choose a log file
either click on the aforementioned button or press the “Retum™ (“Enter™)
key on your keyboard. In the dialog window that appears the default name of
the log is composed of the dataset’s name and the current date making it
easier to later identify each work session saved by the program. You can

also choose the file format of the log. The two available options are:

e “ falog” a custom text-like format that can be viewed by any simple
text processor (e.g. Notepad). This custom format helps you better
discern files created by Football Analyzer by giving them a unique
extension

e “ixt” the standard simple text format



Chapter 3: Exploring the main menu §3.1 Selecting a log file

Once the log file has been defined, the layout changes enabling the use of
the “Proceed™ button:

:F‘ Fuutill .:_u:!.!;:‘:u d |_|l] {3—_‘]
Available Choices for Analysis:

& Predict Future Games
" Predict Final Score
" Performance Plot

" Model Parameters

" Reproduction of Final Rank

Choosze the log file I

Proceed

Ezt

Now you can select any of the options available and then click on the
“Proceed™ button (or vou can simply press the “Return™ / “Enter™ key on
vour keyboard as above).

[ vou wish to change the log file at any given time click the “Choose the log
file...” button again and redefine it. However, in case you cancel this
definition of the new log file, the program will reset the old name and thus
disable the “Proceed™ button.

Besides the main menu, all other menus make use of the “Return™ / “Enter™
button to activate the main button (denoted in bold) of each menu as well as
the “Escape™ (“Esec™) button to exit the current menu.

Another convenient feature 1s the fact that new result forms or menus
deriving from the main menu do not shut down previous ones allowing for
multiple features to be used simultaneously. For example one can have both
the “Predict Final Score™ and “Performance Plot™ menus active and use both
of them at the same time. You only have to select one of them. click the
“Proceed™ button and then without exiting the newly created menu go back
to the main menu select the other menu and click the “Proceed™ button once
again.,

s



Chapter 3: Exploring the main menu

§3.2 The “Predict Future Games™ menu

To activate this menu, after having specified the log file, choose “Predict
Future Games™ from the main menu and finally click on the “Proceed”™
button. A new menu will emerge:

.E‘i‘rutlf-_'t'}"u!u:-_- Games Jdﬂ]

Syalable Teams Selected Home Teams VS Selected Victor Teams
lSE K. | |
WA nagenss I ]
& pedon =
Pugos
bne
badhanakos

D Vyrona
Clowa_ D
EAR
Edecsako:

AddRemove tohom Home Teams et | A/ emorve fofTioen Viston Teams kst

Resst Team Lists Viitf | ‘rediciion Eut

Working within this menu, the prediction of the outcome of a game between
any two teams appearing in the dataset can be estimated. Initially the main
button “Make the Prediction™ 1s disabled since no competing teams are
selected. To enable it click on one of the *Available Teams™ which you wish
to play the role of the home team and then click on “Add/Remove to/from
Home Teams list™. The next step is to define the visitor team. This is done
by highlighting another team from the “Available Teams™ list and clicking
on “Add/Remove to/from Visitor Team list”. This procedure can be repeated
as many times as you wish until you specity all pairs of competing teams
vou wish to evaluate. In case you have entered a different team than the one
intended just use the appropriate ~“Add/Remove to/from ......... Teams list”
button to correct your entry. To clear the lists and start from the beginning
use the “Reset Team Lists™. Once all desirable games have been entered
click “Make the Prediction™.



Chapter 3: Exploring the main menu §3.2 The “Predict Future Games™ menu

Note: The program will detect games where a team 1s selected to compete
against itsell and produce an error message forbidding such an action.

T‘ . ﬂ |
Ay adable Teams Selectad Home Team: Vs Selsctad Viskor Team:
'r:drﬂ AFK
fre il eam selectipnirrors _— - 'im

e Irrealid matching of teams| You have crested a game where a team plays aganst kself,

oor Vesdor T=ams ket

Reset Team Lets Make the Prediction Exit

However, once a valid team matching has been provided the program will
produce an output form with the estimated probabilities for each outcome:

b @
GAME PREDICTION RESULTS -
In the game of AER (HOME TEAM) against PAOK (VISITOR)

it iz estimated that:

-The probability of AEK winning against PACK is 70.2%

with 2.2 average goals scored.

-The probability of AER loging te PACK ig 10.65%

with 0.7 average goals received,

-The probability of a tie betwesn AEK and PACK ig 19.2%

B R o T & b b L kL T L e e R e e Y I Tl LTI
In the game of Argos (HOME TEAM) ageinst EAR (VISITOR)

it iz estimated that:

-The probability of Arges winning against EAR is 64%

with 1.8 average goals scored.

-The probability of Arges losing to BAR iz 14. 6%

with 0.7 average goals received.

=The probability of a tie between Argos and EAR is Z1.4% !
B A ESEFESE SRS R FL AP A A PSR FAFESEFFEFEA ISR FEF AR FEFEF ARSI E PR A A as
In the game of Kalamata (HOME TEAM) against Kastoria (VISITOR)

it iz estimated that:

-The prebability of Kelamata winning against Kastoria is 86% v

Sive Results fo fog £ Close

Ewul valhout saving

The output presents estimations concerning the probabilities of victory and
loss for the home team as well as the probability of a draw between the two
teams. It also provides information on the expected number of scored goals
for each team.

i



Chapter 3: Exploring the main menu §3.2 The “Predict Future Games™ menu

In the output window there are several options available:
— You can select a part of the output text and copy it to the clipboard
using the right mouse button:

G e pradictisny = 18]

GAME PREDICTION RESULTS -

In the game of AEK (HOME TEAM) against FAOK (VISITOR)
it iz esgtimated that:

with 2.2 average goals
-The probability of AEK loging €  saws Clee cEnbers
with 0.7 average goals received [ukiDentSave <Cies
-The prebability of a tie betweel RER ENU PAUR 1g 19.2% H
B b T T T e | T o L i gy S T S Ao S ST e e e

In the game of Argos (HOME TEAM) against EAR (VISITOR)

it is estimated that:

~-The proebability of Argoes winning against EAR is 64%

with 1.8 average geals scored.

-The probability of Argos losing to EAR is 14. 6%

with 0.7 average goals received.

=The probability of a tie between Argos and EAR 1z Z1.4%
sEastsdprrbsdrdasbitstsntnsn drssibsstsdststssdsdsstssdsdbsssdsstrisdsdrsbrtsssrdainns
In the game of Kalamata (HOME TEAM) against Kastoria (VISITOR)

it is estimated that:

-The prebability of Falamata winning against FKasteria is 86%

Save Resulls fe log & Close

Esal vathwoudt sarving

— To save to the log file use any of the following approache:
e Click the “Save Results to log & Close™ button
¢ Right-click anywhere on the output form and select ~“Save & Close™
e Press the “Retumn™ key on your keyboard

— You can click the “Exit without saving™ button OR right click
anywhere on the output form and select “Exit & Don’t Save™. This
will result in the immediate closing of the output screen without first
storing the resulting text to the log file.

— If you try to “bypass™ these buttons by closing the form through the
“X” window button or by pressing Alt+F4 OR by pressing the
“Escape” kev on your keyboard you will be prompted by a dialogue
window to decide to exit the screen (or not) without saving the output
to the log file.

-10 -



Chapter 3: Exploring the main menu

§3.3 The “Predict Final Score”™ menu

v HnallStore Prediclion| S [Ex]
' Syvailable Teams: Teams paiticipating in the toumament:
AEK al
lAnagenis |j|
Wpollon -

WArgos
:Ans
| Athinaikos

D Vyrona

Doxa_Di.

E&R
|Edessaikos El

Add/Remove Team Add/Remaove All
This team enters as:
* ahome team

(" avisiter team
" both home and visitor team
[Mote: This will not be taken into account for the team of interest |

™ Show Detaded Information

Predict Frral Scoi E?ﬂl

This menu featured in Football Analyzer helps vou create virtual
tournaments and predict the final score of a single team out of the selected
ones against all the rest.

The first step is to select one by one the teams that you want to include into
the virtual tournament. After selecting a team in the “Available Teams™ list,
toggle the radio button to properly define 1t to enter as a home, visitor or
both as a home and visitor team. Then simply click the “Add/Remove
Team™ to submit the selected team. If you wish to include all available teams
in your tournament, then this can be done directly using the “Add/Remove
All” button. Once all teams have been selected, you need to highlight the
team whose score you wish to include in your virtual tournament from the
“Teams participating in the tournament™ list and then click the “Predict Final
Score™ button or press the “Return™ key on your keyboard.

-11 -



Chapter 3: Exploring the main menu  §3.3 The “Predict Final Score” menu

jarie 18 most likely to:

- Lose against AEK (HOME TEAM) thus gaining 0 points

— ®Win against Panetolikem (VISITOR) thus gaining 3 points

= Win against Panserraikes (HOME TEAM) thus gaining 3 peints
- Lose against Panionios (HOME TEAM) thus gaining 0 points

ITOTAL GAMESZ PLAYED: 4
[TOTAL PREDICTED SCORE: &
TOTAL EXFECTED SCORE: 5.1

LR R R R RN LR R R R R R R R R R A R R A R R R R R R R LR AR R R R R R R R R R R ] adadbsaaw

.'inwltmfﬂmhg&ﬂml it withouk tiing

In case you wish to obtain more details activate the “Show Detailed
Information™ check box and then select whether you wish odds or
probabilities to be calculated:

=13

Avalable Taams: Teams: participatng in the tounament:

aoysa EIAEK > Home
Miki_Woloy
OF] Panetolkos - Viztor
O prrpiak. o Partenaikos - Home
Panahaki Fariorics ~» Home
Sanargeiakos
Fanathinaikos
Fariiak.os
FADK
Pirgos =
Add/Remaove Team Add/Remove Al
Thes team enters a3
% & home team
= awisilor team

™ both home and visitos team
[Mote: Thaz will nol be taken nto accound for the leam of nterest

¥ Show Detaled Information

@ ShowOdds C Show Probabilties |

Predict Final Scm| e_,-||

=12«




Chapter 3: Exploring the main menu  §3.3 The “Predict Final Score” menu

Selecting the “Show Odds™ option will result to an output including
information concerning odds and average goals scored:

@COORE PREDICTION REZULTE

aris i mose Iikely to:

- Lose against AER [HOME TEAM) thius gaining 0 pointa
with expected score results: 0.6 = 2.4 and odde of loming: 3.48 with
the probabllity ¢f a tie ceaching: 14.4%

- Win againat Fanetolikos (VISITOR) thus gaining 3 pointa
with expected gcore results: 1.9 — 0.8 and odds of winning: 1.73 with
the probability of a tie reaching: 20.9%

- Win against Fanserraikos [(HOME TEAM) thus gaining 3 points
with expected score resulte: 1.3 - 1.3 and odde <f winning: 0.63 with
the probability of & tis reaching: 25.8%

- Logse againgt Fanionios (HOME TEAM] thus gaining 0 pointe
with sxpactad acors résulta: 1 - 1.3 and adda of leaing: 0.7 with
the probability of a tie ceaching: 31.2%

TOTAL GAMES PLAYED: 4
TOTAL PREDICTED SCORE: o
TOTAL EXPECTED ACORE: 5.1

IHMOTE: The odda above are calculated as the probability of the cutcoms most
Likely to happen (e.q9. win) agalnst the other twe possible cutcones
(o.g. loss and tie).

B e b e R L L

m!tmmmrug&ﬂm| Fui vabens srrg

Here we consider 3 possible outcomes (victory, loss and tie). So the odds
calculated above describe the ratio of the most possible outcome against the
other two and not for example victory versus loss.

Selecting the “Show Probabilities™ option will result to an output including
information concerning probabilities and average goals scored:

\FLLEEISH TR RS
SCORE PFREDICTION RESBULTS
Aris is most likely to:
- Lose against AEK (HOME TEAM) thus gaining 0 peints
with expscted mcors resulte: 0.6 - 2.4 and odde of losing: 3,41 waith
the probability of a tis reaching: 15.3%
- Win agasinst Panstolikes (VISITOR) thue gaining 3 pointe
with sxpected score results; 1.8 - 0.7 and odds ¢f winning: 1,77 with
the probability oFf a tie reaching: 23.3%
- Min against Panmerraikes (HOME TEAM] thus gaining 3 points
with expocted score results: 1.3 = 1.3 and odds of winning: 0.62 with
the probability of a tie reaching: Z4.7%
- Lose against Panionios (HOME TEAM) thus gaining 0 points
with expocted score resulte: 1 - 1.3 and odds of losing: 0.73 with
the probability of a tie ceaching: 28.4%

TOTAL GAMEE PLAYED: 4
TOTAL FREDICTED SCORE: 6
ITOTAL EXFECTED ECORE: 5.1

fHoTE: The odds above are calculataed a= ths probability of the cutcome most
likely to happen (@.9. win) against the other twoe possible outcomes
[&.g. lomes and tie).

R R

SmRMMHM:JECIm| E a0

Note: Entering all tea-ms in “Both™ mode in the “Predict Final Score™ menu
gives you a detailed view on the Final Rank Reproduction for that team.

-13 -



Chapter 3: Exploring the main menu

§3.4 The “Performance Plot”™ menu

Athinakos
D Vprona

Cloma_Dir,
EAR

Edessakor E\
% Ay ahome tesm © As & vasdor beam

r Dot rame sll e leans
| well sebect the ones to be named

r Dron' diaws a Ine plot.
Lise enor-bar plot instead

Draw the Plot EI

This menu provides the user with graphic representation of the observed data
for any single team. The available options here include:

— Home or visitor team selection. You can select to view the
performance of the team as a home or as a visitor team in the games it

participated in:
f EFLE LT v ia@

Performance Plot of Anagenisi as a home team

o B e : Doy Dr
— Goals Scored by Anagenicl
Goals Anagenisl Recatved

Mumber of Goals

s ~{Nikd_olgy r‘ane lkos Panse ulko-i \

| i " !
ooy Tﬂ iz%nq L\T

"a f ‘~ a

e éﬁ"ll'l I:.’Sﬂﬂ-"ﬁ-l‘lﬂ Lg. Gl ﬂk\q_‘,l
\

= - Afis Kalalicaria La 5"

a
| T

] 10 T‘f.'t

ZEmes’ SUCCESEIon

-



Chapter 3: Exploring the main menu §3.4 The “Performance Plot™ ment

— You may include in the graph the names of all opposing teams or the
names for specific games you need. You can turn on and off each
team’s ID. This option is helpful when the plot is very cramped. The
cursor turns into a cross with which you can click anywhere on the
blue line spikes to name the current opposing team. This way, you can
name the teams in specific games of special interest or name all of
them one by one and avoid name tag overflow. To terminate the
identification mode right click anywhere on the plot and select “*Stop™:

| RGraphicsiDevice ZAGIIVE) [ 8]X]

Performance Plot of Anagenisi as a home team

W —
— Goals Scored by Anagenisi
Goals Anagenisi Received

'q —
% Panetolikos EE-
S =R Y Continue
3 \
T \
= \
5. S | \
z

;’&

O — '._/ Ik'-
T T =l
5 10 |

Games' Succession

1%



Chapter 3: Exploring the main menu §3.4 The “Performance Plot™ ment

— Draw a line or a bar plot. This option enables the user to choose
whether to present the data in a two-line plot connecting the home and
the visitor team goals with a blue and a red line respectively thus
focusing on the change of goals scored and received throughout the
time sequence of the games. Alternatively a bar plot can be produced
which focuses on the difference in goals in each game.

| RGrapticsDevice ZAGTIVE) - [a%)

Performance Plot of Anagenisi as a home team

W —ceatkos Doxg- Dr
— Goals Scored by Anagenisi
— Goals Anagenisi Received
'q' =
Ll
l% o —|Niki_}olgy Panetolikos Pansefraikos Kastor
(5]
z
E o4 Trikala Panargeidkteysina-Lykol |  icallithea
Z
— - EthnikosDA/yrona Lgvadrakps
< A Arrs - Kalammama ~Larrsa

1 E |
] 10 15

Games' Succeassion

All the options described for the plots are also operational for this type of
plot.

=16 -



Chapter 3: Exploring the main menu

§3.4 The “Model Parameters™ form

o2 Mol e | e il pd P b Ere | Lﬂai

MODEL PARAMETERS VIEW Ll

Farameters as estimated by the model:

(Intercept) -0. 067

home.effect = 0.577

TEAM MNAME ATTACEING SKILLE DEFENSIVE SKILLS

AEH o o

Anagenlisi =0.693 D.B819

Apallon -0.404 D.424

Argos =0.985 0. 65

Aris -0.56 0,304 =

Athinaikes =0.789 0.502

D.Vyrona -0, 807 0. 668

Doxa Dr. -0. 857 D.971

EAR -0. 966 0.991

Edessalkos 0.5 0.751

Eleysina -0.606 0.368

Ethnikes_A 0.3865 0.49

Ethnikes P -0.72 D.663

Giannina 1. 164 0.982

ITonikos -0.573 0.432

Iraklis 0.317 0.418

Falamaria -0. 846 0.798 -
Simve Resulis fo log & Close Eid vathioudt sarvmg

Here the user can be informed about the technical details on the Poisson
model used. At this form the output is user friendly for the average user
enabling him to be presented with the attacking and defensive parameters of
each team.

This section of the manual 1s addressed to slightly more experienced users.
The fitted model is a simple general linear model which could be replaced
by altering the code to enhance the predictive capabilities of the program.

goals, , -=-P{)fssan(/?1u,_k), k=12 i.j=1.p

log (‘:{f..l.k ) = u+ home.effect, + defensive, + attacking |

Where p 1s a constant (the intercept), home.effect is obviously the home
effect parameter, defensive 1s the parameter describing the defensive
capabilities of the team receiving the goal and aftacking 1s the parameter
related to the attacking skills of the team scoring the goal. Finally, p is the
number of the teams. On a more technical note, we make use of corner-point
parameterization in this model*.

=17 -
® for further details see “On modeling soceer data” by Dimitnis Karlis and Toannis Ntzoufras, Student, 2000
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§3.5 The “Reproduction of Final Rank™ menu

v nalRanvienrod ietion A=R)
' Available Teams: T eams paiticipating in the toumament
HAEK e
Anagenis | _,]
Apaollon

WArgas

LAns
|Lathinakos
D.Vyrona
Doxa_Dr.
EAR
Edesiakos

| €]

Add/Remove Team Add/Remove All

Rank Reproduction Repetitions | |1_

With this menu the user can create a virtual tournament where each team
will play against all the other teams. The final ranking according to the score
it will gather is calculated and presented at the end. To complete that, you
need to select the teams you wish from the *Available Teams™ list and pass
them to the “Team participating in the tournament™ by making use of the
“Add/Remove Team™ button. The same button can be also used to remove a
previously selected team from the tournament.

In the case you wish to include or exclude all from the tournament you can
use the “Add/Remove All” button.

The “Rank Reproduction Repetitions™ field 1s used to input the desired
number of “runs” for the specified tournament. If only one run is selected
the output will contain the ranking based on the expected scores of each
team. Otherwise the system will produce said runs. calculate the score in
each runs and perform the final ranking based on the mean of these scores.

The main menu button “Reproduce Final Rank™ will not be activated unless
two or more teams are entered into the tournament list.



Chapter 3: Exploring the main menu §3.5 The “Reproduction of Final Rank” form
LIRS

If there are missing values at the working dataset (Chapter §2.2) the
“Reproduction of Final Rank™ menu will detect them and ask, via a
checkbox, to estimate them before the actual ranking is calculated:

Ayaiable Teams Teams participating in (he tournameant:
Eleyana £ AEK :
E thaikios_F E thnikcns_a,
[Hianrnna 0%
|onkos Hﬂﬂm
Irakhs
K.alamatia
Falamala
K althes
Kavala
Lama =

Add/Remove Team AddRemove 4

I Missing waiues shauld be estimaled
uting the maodel prios (o ranking

Rank Repioduction Simulations . |1

Reproance Final Rank x|

After selecting the participating teams and pressing the “Reproduce Final
Rank™ button the final ranking results appear on the screen:

FINAL RANEKE REPRODUCTION RESULTS
RANE 1: AERK 3CORE: 15

RANK 2: Ethnikos_A SCORE: 10.4
RANE 3: Argos SCORE: 6.3

RANK 4: Kastoria SCORE: 2.4

LA e B B B b A S R A At At f A b A A S A A s s s st et sl s st s AR S S A AR S A a s AR A SRR S A S A n R S A bR R A S g A & & &

Save Resalty fo log & Clove Exit without savrg
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Chapter 3: Expluri“g the main menu $3.5 The “Reproduction of Final Rank™ form

The above output presents the ranking and the calculated score after a single
tournament run according to the following formula:

score= probwin-3+ prob.draw-1

Where “prob.win™ is the probability of a victory against the opposing team
and “prob.draw™ the probability of a tie between them.

In case missing value estimation has been selected the output informs the
user with the addition of a NOTE at the end of the output:

[IT‘ i te prod botiog) d Lﬂ Eﬂ!
FINAL RAMNK REPRODUCTION RESULTS
RAME 1: AEBK SCORE: 15
RANE 2: Ethnikes A SCORE: 10.4
3
4

RAMK 3: Argos BCORE: 6.3
RAMK 4: Kastoria SCORE: 2.3

NOTE: The above ranking made use of misging value estimations

B T T T T e ]
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Chapter 3: Expluri“g the main menu $3.5 The “Reproduction of Final Rank™ form

The “Rank Reproduction Simulations™ stands for the number of simulations
that will take place. If an invalid (non-positive) number is submitted the
program will reject it and set the simulation number of repetitions to the
default value (*17) and continue normally.

o UnvalidNpmber. B]

You have requested an invalid number of simulations,
The procedure will continue by performing a single simulation.

In case you demand multiple simulations to be taken into account the output
changes to reflect that:

T T T - 1

R el e o petion = 8 Ea‘

FINAL RANF REPRODUCTION REEULTS

RAME 1: AEK with probability: 100%

RAMK 2: Ethnikes A with prebability: 99%

RANE 3: Argos with probability: 98%

RANK 4: Kastoria with probability: 97%

TEAM RANES FROBABILITY MATRIX

AER | 1:100.0%]| 23 D.0%| 33 0.0%| 4: D.0%

Ethnikes_A | 1; 1.0%] 2; 99.0%| 3: 0.0% 4: 0.0%

Argos | 1z ©¢.0%] 2 D.0%| 3: 98.0%] 4: 2.0%

Kastoria | 1: 0.0%) 2: D.0%)] 3: 3.0%] 4: 27.0%

rrrrrrrrr EEE R T T AT AT AT R T TR RA R AR AT TR AR R A RS T TA T A TR T T AT A TR RS T TR R b AR A e Tk st et T e T e
Sive Resufiy fo log & Close Esl ithoud sarving

The SCORE indication gives its place to the probability to achieve different
ranks. The output is dependant on the number if teams participating in the
tournament. If more than 5 teams are selected the output presents the
probabilities as a list for each team while suppressing ranks with zero
probabilities since the matrix view gets too cramped. The probability
illustrated above 1s calculated as the number of simulations where the
current team achieved that rank against the total number of simulations so
the accuracy of the above probability estimation relies heavily on the
number of simulations taking place.

0



Chapter 4: Case Study Example
§4.1 English Football 2007

In this case study example we will examine the effectiveness of Football
Analyzer by comparing the actual ranking of a real tournament against the
outcome of the Rank Reproduction of the program.

The dataset we have describes the outcomes of games played tor the
Premiership 1n english football during the period 2006-2007. The actual
ranking was the following:

Rank Team Name Score
1 | Manchester United 89
2 | Chelsea 83
3 | Liverpool 68
4 | Arsenal 68
5 | Tottenham 60
6 | Everton 58
7 | Bolton 56
8 | Reading 55
9 | Portsmouth 54

10 | Blackburn 52
11 | Aston Villa 50
12 | Middlesbrough 46
13 | Newcastle 43
14 | Man City 42
15| West Ham 41
16 | Fullham 39
17 | Wigan 38
18 | Sheff Utd 38
19 | Chalton 34
20 | Watttord 28
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Chapter 4: Case Study Example §4.1 English Football 200°

We format the dataset into a proper text file like so:
home.team, away.team,gocalsl, goals2
Sheff Utd,Liverpool;l;1l
Arsenal,Astcon Villa,l1l,1
Everton,Watford, 2,1
Newcastle,Wigan, 2,1

Portsmouth, Blackburn, 3,0
Reading,Middlesbrough, 3, 2

West Ham,Charlton,3,1

Bolton, Tottenham, 2, 0

Man Utd, Fulham, 5,1

Chelsea,Man City, 3,0

and store it in drive C:. We then invoke it from within the R command editor
using the “read. table” command:

eng.foot<-read.table("C://eng foot 2006-7.txt",
header=T, sep=",")

We then call the Football Analyzer function and select eng.foot as our
dataset. We find our way to the Final Rank Reproduction form and create a
virtual tournament with all twenty teams included.

== e T o
‘7 nalRankHeprod ietion A=ER
' Available Teams: Teams paticipating in the toumament:

reenal

ston Yilla
Blackbum
Bolton
Charlton
Chelzea
E verton
Fulham
Liverpool
Man Cily !

Add/Remove Team Add/Remove All

Rank Reproduction Simulations - [1

|

Reproduce Final Rank
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Chapter 4: Case Study Example

The Final Rank Reproduction output window looks like this:

FINAL RAMK REPRODUCTION RESULTS
RANK 1: Man Utd SCORE: 84.B
RANK Z2: Chelsea SCORE: 78.0
RANK 3: Liverpcol SCORE: 72.3
RANK 4: Arsenal SCORE: 70.5
RANK 5: Everton SCORE: &3

RANK 6: Reading SCORE: 55.5
RANEKE 7: Tottenham SCORE: 54.7
RANK 8: Portsmouth SCORE: 54.1
RANK 9: Aston Villa SCORE: 53.6
RANK 10: Blackburn SCORE: 52
RANK 11: Bolton SCORE: 49.6
RANK 12: Middlesbrough SCORE: 48.9
RANK 13: Newcastle SCORE: 45.8
RANK 14: Man City SCORE: 40.5
RANK 15: Wigan SCORE: 32.1

RANKE 16: Fulham SCORE: 38.8
RANK 17: West Ham SCORE: 37.7
RANK 18: Sheff Utd SCORE: 36.5
RANK 12: Charlton SCORE: 36.1
RANK 20: Watford SCORE: 32.7

ook e ole ol ke e e b B e e e ke obe e e b b e ol b ol e ol ol b e ke ol e ke e e ol ol e o e e ol e e ol ol e ol ol il e

§4.1 English Football 200

With these results in hand we attempt a graphical depiction for the

differences of the actual scores and the reproduced ones:

Score Differences
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Chapter 4: Case Studv Example §4.1 English Football 200°

The largest observed deviation in absolute numbers of a reproduced score in
relation to 1ts actual counterpart was 6.4 while there were cases with zero
deviance meaning that our reproduced scores were on par with their
corresponding actual scores. To see how score differences are distributed we
draw the following graph:
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As we can see the distribution presents a slight positive asymmetry but due
to the small number of data (merely 20 teams) we have inconclusive
indications. However, we might skeptically claim that more often than not
the statistical model underestimates the actual scores.
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Chapter 4: Case Study Example

§4.1 English Football 2007

Now actual ranks come into focus. We have seen how reproduced scores are
faring against actual ones so now the time has come to shift our attention to
the ranking process.

RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK
RANK

1{1}):
2(2):
3(3):
4(4):
5(e):
6(8):
T{5):
B(92):
2(11) :
10(10)
11(7) =

12(12):
13(13):
14 (14 :
15(17):
16(1le):
17(15):
18(18) :
12(19):
20(20):

Man Utd SCORE: 84.8
Chelsea SCORE: 78.6
Liverpool SCORE: 7Z.3
Arsenal SCORE: T70.5
Everton SCORE: &3
Reading SCORE: 55.5
Tottenham SCORE: 54.7
Fort=mouth SCORE: 54.1

Aston Villa SCORE: 53.6
Blackburn SCORE: HZ2
Bolton SCORE: 49.6

Middlesbrough SCORE: 48.9

Mewcastle SCORE: 45.8
Man City SCORE: 40.5
Wigan SCORE: 39.1
Fulham SCORE: 38.8
West Ham SCOEE: 37.7
Sheff Utd SCORE: 36.5
Charlton SCORE: 36.1
Wat ford SCORE: 32.7

In the output above there have been added brackets indicating the actual
ranking of each team.

We can see that 12 out of 20 team ranks were correctly reproduced
achieving a good 60% accuracy ratio. That might appear to be low but one
should consider the fact that errors come in pairs meaning that when one
team 15 misplaced in ranking another team mistakenly takes its “righttul™

place.

In more details, the most maccurate case was that of Bolton whose
reproduced rank was 4 ranks away from its actual one. Other than that, the
rest of the cases keep a maximum distance of 2 ranks between the
reproduced and the actual ranking a fact that shows that the reproduction 1s
actually quite ethicient.
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