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Magzourek

September 2, 2022

1 Domaci vyhoda ve fotbale

Bedrich Mazourek

Domaéaci vyhoda je fenomén, kdy tymy hrajici ve svém domécim stadionu vyhravaji castéji nez hosté.
Tento jev se vysvétluje nékolika faktory:

o 1) Domaéci tym méa podporu fanousku, takze hraje lépe

e 2) Rozhodéi podvédomé piskaji méné faulta zptusobenych domacim tymem, aby na né neb-
ucelo publikum.

e 3) Doméci tym hraje na svém teritoriu, takze ma vétsi psychologickou sebejistotu
o 4) Jev je sebenapliujici proroctvi - doméci hraci ocekavaji, ze vyhraji, takze hraji s vétsi
jistotou, coz se poté promitne do vysledku

Béhem covidové pandemie byly stadiony zaviené a hralo se bez fanouskud, coz poskytlo unikatni
prilezitost tento fenomén pozorovat, a bliZze se podivat na vliv prvnich dvou faktoru

1.1 Data

Budu pouzivat nasleduji dva soubory dat: - 1) Vysledky mezindrodnich z4-
pasu od roku 1872 - https://www.kaggle.com/datasets/martj42 /international-
football-results-from-1872-t0-2017 - 2) Zapasy evropskych lig sezény 2019/20 -

https://osf.io/4hu8r/?view__only=1176423{8b594ddbb0d93b5c45856557

1.2 Priklad 1 - Mezinarodni zapasy

¢ Nejdrive by mé zajimalo, jestli vskutku muzeme pozorovat néjakou doméaci vyhodu
e K tomu bude potieba z dat odfiltrovat pry¢ zapasy hrané na neutralnim uzemi a zapasy
béhem covidu

import pandas as pd
import matplotlib.pyplot as plt
%matplotlib inline

df = pd.read_csv('international_results.csv')

df = df.iloc[::-1] # Reverse

df = df.loc[df['neutral'] == False] # Games played in non-neutral,
—stadiums
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pre_covid = df.loc[df['date'] < '2020-01-01"']
~before covid (circa 2020)

# Get total number of wins from match results

def

def

get_results(label, home_goals, away_goals):

if len(home_goals) != len(away_goals):
print("Different list sizes")
return

wins = losses = draws = 0
for x,y in zip(home_goals, away_goals):

if x > y:
wins += 1
elif x == y:
draws += 1
else:

losses += 1
pie_chart(label, wins, draws, losses)
return [wins, draws, losses]
pie_chart(label,wins,draws,losses):
y = [wins,draws,losses]

mylabels = ['Home', 'Draw', 'Away']

plt.title(label)

# Get all matches played,

plt.pie(y, labels = mylabels ,shadow=True, autopct='71.1f%%"',)

plt.show()

home_goals = pre_covid.iloc[:,3].values

away_goals

pre_covid.iloc[:,4] .values

inter_matches = len(pre_covid)
print(f'Sample size is: {inter_matches} matches played before covid')

results_pre = get_results('Results of matches before covid', home_goals,,
—away_goals) ;

Sample size is: 31469 matches played before covid
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Results of matches before covid

Horme

e Hned muzeme vidét, zZe rozdéleni vyher a velikost vzorku velmi silné podporuje hypotézu
doméci vyhody.
e Nyni by mé zajimalo, jestli jde na stejném datasetu pozorovat néjaka zména vysledki pro
obdobi coronaviru, kdy byly stadiony povétsinou zaviené a hralo se bez fanouski
— 7 internetovych ¢lankd napsanych v té dobé jsem udélal hruby odhad, ze stadiony byly
nejvice zaviené od biezna 2020 do biezna 2021.
— Samoziejmé pribéh pandemie byl v riznych ¢astech svéta jiny a urcité v tomto obdobi
byly i hry s fanousky, ale miizeme se pokusit o aproximaci

covid = df.loc[df['date'] > '2020-03-01'].loc[df['date'] < '2021-03-01"'] U
—# Matches approzimately from the most intense covid period

covid_home = covid.iloc[:,3].values # Home goals during covid

covid_away = covid.iloc[:,4].values # Away goals during covid

print(f'Sample size: {len(covid)} matches played during covid')

results_cov = get_results('Results of matches played during covid', covid_home,,
—covid_away)

Sample size: 269 matches played during covid



Results of matches played during covid

Home

o Prestoze je velikost vzorku mensi a vybér ¢asového obdobi nejisty, mizeme vidét, ze se trend
docela vyrazné zménil, a domdci vyhrali bez fanousku pouze 42% her - o 8% méné nez predtim

e Pro ovéfeni muzeme pouzit Pearsonuv ~2 test nezdvislosti

e Nulova hypotéza bude, ze vysledky zdpasii jsou nezavislé na tom, jestli se hraji béhem obdobi
covidu (a tedy v prazdnych stadionech), nebo ne

e Zvolme hladinu nezdvisloti 5%

e MAame 2 stupné nezavislosti, a tedy kritickd hodnota bude 5.99

[68]: def test_of_independence(description_x, results_x, description_y, results_y,
—critical_value):

# Visualize the data in tables

def plot_tables():
home_x, draw_x, away_x = results_x
home_y, draw_y, away_y = results_y
# Get the total number of matches played during both periods
total_x = home_x + draw_x + away_x
total_y = home_y + draw_y + away_y

total_home = home_x + home_y # Total home wins in both periods
total_draw = draw_x + draw_y # Total draws

total_away = away_x + away_y # Total away wins

total_abs = total_x + total_y # Absolute total of matches played

#* First table
fig, ax = plt.subplots()
fig.patch.set_visible(False) # Hide azes



ax.axis('off"')
ax.axis('tight')

['', 'Home', 'Draw', 'Away', 'Total']

[[description_x, home_x, draw_x, away_x, total_x],
[description_y, home_y, draw_y, away_y, total_y],
['Total', total_home, total_draw, total_away, total_abs]]

cols

rows

ax.table(cellText=rows, collLabels=cols, loc='center', celllLoc='center')
fig.tight_layout ()

plt.title('Observed Results')

plt.show()

#* Second table

fig2, ax2 = plt.subplots()
fig2.patch.set_visible(False)
ax2.axis('off")
ax2.axis('tight')

# Get the expected results from data

rl = [round((x/total_abs) * total_x, 1 ) for x in [total_home,
—total_draw, total_away]] + [total_x]

r2 = [round((y/total_abs) * total_y, 1 ) for y in [total_home,,,
—total_draw, total_away]] + [total_y]

rows2 = [[description_x] + ri,
[description_y] + r2,
['Total', total_home, total_draw, total_away, total_abs]]

ax2.table(cellText=rows2, collLabels=cols, loc='center',
<scellLoc='center"')

plt.title('Expected Results')
fig2.tight_layout ()
plt.show()

return rows, rows2
rows, rows2 = plot_tables()
# Get the 6 relavant datapoints from each table
observed_results = rows[0][1:-1] + rows[1][1:-1]

expected_results = rows2[0] [1:-1] + rows2[1][1:-1]

chi_sq = 0



for obs, exp in zip(observed_results, expected_results):
chi_sq += (obs - exp)**2 / exp # Chi-squared formula

if (chi_sq <= critical_value):

comparison = 'smaller'

confidence = 'do not'
else:

comparison = 'larger'

confidence = 'can'

print (f'Chi-squared is {round(chi_sq,2)}, which is {comparison} than the,
—critical value of {critical_valuel}. Therefore, we {confidence} have enough,,
—confidence to reject the null hypothesis ')

test_of_independence('Before Covid', results_pre, 'During Covid', results_cov,
5.99)

Observed Results

Home Draw Buay Total
Before Covid 15692 2T B30 1465
Dwring Cowid 114 JE a8 260
Total Lo 1350 8382 EINE:
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Expected Results

Home Draw Buay Total
Before Caovid 15870.3 TIET7 B311.0 31465
During Cowvid 135.7 6.3 7.0 260
Total Lh i 1330 8382 EANES

Chi-squared is 7.07, which is larger than the critical value of 5.99. Therefore,
we can have enough confidence to reject the null hypothesis

e Pomoci testu nezavislosti mizeme zamitnout nulovou hypotézu nezavislosti
e Pro mezindrodni zapasy tedy muzeme mit solidni jistotu, ze vysledky jsou vskutku zavislé na
pritomnosti fanousku

1.3 Priklad 2 - Evropské ligy

o Nyni se mizeme podivat na vysledky evropskych lig, hrané 2019/2020

o Velka vyhoda tohoto datasetu je, ze priblizné tii ¢tvrtiny her se hraly pred coronavirem a
zbyla ¢tvrtina béhem, takze budeme porovnavat jablka s jablky

o Také je v datech primo recené, které zapasy se hraly s publikem a které bez, takze ted
nemusime délat zadné odhady

df2 = pd.read_excel("europe.xlsx")

full = df2.loc[df2['Covid'] == 0] .loc[df2['Venue'] == 1] # Full stadiums,
—before corona
empty = df2.loc[df2['Covid'] == 1] .loc[df2['Venue'] == 0] # Empty stadiums,

—during corona

# FTR = Full Time Results
home_wins = full['FTR'] .value_counts() ['H'] # 'H' = Home Win
draws = full['FTR'].value_counts() ['D'] # 'D' = Draw



away_wins = full['FTR'].value_counts()['A'] # 'A' = Away Win

eu_results_pre = [home_wins, draws, away_wins] # Save the data for intedepence,
—~test later

print(f'Sample size is: {len(full)} matches played before coronavirus')
pie_chart('Results with an audience:', home_wins, draws, away_wins)

Sample size is: 3600 matches played before coronavirus

Results with an audience:

Home

o Okamzité si mizeme v§imnout, Ze prestoze doméci vyhodu stdle mizeme pozorovat, tak pro
evropské ligy je sance vyhry domécich o 7% mensi nez pro mezinarodni zapasy
o Asi je zbytecné spekulovat o tom, proc to tak je, ale jedno vysvétleni by mohlo byt, ze béhem
mezindrodnich zapast je ve stadionech mnohem vice domacich fanousk nez fanousktim hostt.
— Napiiklad pokud hraje Spanélsko proti Némecku ve Spanélském stadionu, tak se da
ocekavat, ze Spanélskych fanouskt bude vyrazné vice nez némeckych
— Na druhou stranu pri zapase Sparty proti Slavii bude pomér fanouskd relativné
rovnomeérny, bez ohledu na to v jakém stadionu se zapas kona
o Kazdopadné nyni se mizeme podivat na zapasy hrané béhem coronaviru

home_wins = empty['FTR'].value_counts() ['H']
draws = empty['FTR'].value_counts()['D']
away_wins = empty['FTR'].value_counts()['A']

eu_results_cov = [home_wins, draws, away_wins]



print(f'Sample size is: {len(empty)} matches played during coronavirus')
pie_chart('Results with no audience:', home_wins, draws, away_wins)

Sample size is: 1414 matches played during coronavirus

Results with no audience:

Horme

Draw

o Prestoze pokles neni tak drasticky jako u mezindrodnich zdpasi, znovu muzeme pozorovat
snizeni domacich vyher v prazdnych stadionech

e To nam, spoleéné s vysledky mezindrodnich zapasu, muze dat alespon néjakou jistotu, ze
fanousci maji nezanedbatelny vliv na vysledky zapasu

o Pro evropské zapasy muzeme znovu provést test nezavislosti, s hladinou nezavislosti 5%

e Nulova hypotéza znovu bude, ze vysledky zdpasi jsou nezavislé na tom, jestli se hraji béhem
covidu nebo ne.

[65]: test_of_independence('Before Covid', eu_results_pre, 'During Covid',
—eu_results_cov, 5.99)



Observed Results

Home Craw Buay Total
Before Caovid 1546 410 1084 3600
During Cowvid 570 368 457 1414
Total 2125 1338 1551 5014
Expected Results
Home Craw By Total
Before Caovid 15257 960.7 11134 3600
During Cowvid 5503 E 4374 1414
Total 2125 1338 1551 3014
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Chi-squared is 4.07, which is smaller than the critical value of 5.99.
Therefore, we do not have enough confidence to reject the null hypothesis

e Pro evropské zapasy muzeme prijmout nulovou hypotézu
e To nam 1ika, ze v evropskych ligdch neni plnost stadionu, a tedy i pritomnost fanouski,
dostatecné vyznamna

1.4 Priklad 2.5 - Zavislost mezi mezinarodnimi a evropskymi zapasy

e Jesté bychom se mohli podivat, jestli jsou vysledky zavislé na tom, jestli se hraji bud jako
mezinarodni zapas, nebo jako zapas evropské ligy

e Pro vypocet pouzijeme stejnou funkci jako predtim, a nejdiive se podivame na zapasy pred
covidem s plnymi stadiony

[72]: test_of_independence('International', results_pre, 'EU Leagues',
—eu_results_pre, 5.99)

Observed Results

Home Craw Buay Total

ntemabional 15B%2 277 B30 31465
EU Leagues 1546 410 1084 3600
Total 17438 8247 G384 5060
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Expected Results

Home Draw Buay Total

ntemational 1564749 7400 4 BA20.7 31465
EU Leagues 17801 BAG.A 963.3 360
Total 17438 8247 G384 5060

Chi-squared is 73.99, which is larger than the critical value of 5.99.
Therefore, we can have enough confidence to reject the null hypothesis

e T2 vyslo 74, coz je vyrazné vyssi nez kritickd hodnota 5.99

e 7 toho lze s velmi velkou jistotou zamitnout nulovou hypotézu

e Zavér muzeme ucinit takovy, ze vysledky zapasu s fanousky silné zavisi na tom, jestli se hraji
mezinarodné anebo v evropské lize

e Obdobné mtzeme udélat znovu stejny test, ale pro obdobi covidu bez fanouskta

[73]: test_of_independence('International', results_cov, 'EU Leagues',
—eu_results_cov, 5.99)

12



Observed Results

Home Craw Buay Total
ntemational 114 JE g2 260
EU Leagues 570 3648 4567 1414
Total 63 4411 544 1683
Expected Results
Home Craw By Total
ntematiznal 114.8 A BT 260
EU Leagues 582.2 705 4513 1414
Total 653 41 i 1683
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Chi-squared is 0.66, which is smaller than the critical value of 5.99.
Therefore, we do not have enough confidence to reject the null hypothesis

e 72 zde vyslo velmi malé, obzvlast v porovnani s predchozim vysledkem 74
e Nulovou hypotézu muzeme pfijmout, a Tici, ze béhem obdobi covidu bez fanouskl nejsou
vysledky zavislé na tom, jestli se hraje mezinarodni fotbal anebo evropska liga

1.5 Priklad 3 - Chovani rozhoddich

e Data o evropskych zapasech jsou relativné podrobné a obsahuji i poc¢ty zlutych a éervenych

karet

e Toho muzeme vyuzit a podivat se, jestli rozhod¢i vskutku méni své chovani podle toho, jestli

je pritomno publikum

[9]: def show_card(card_type):
home = 'H' + card_type[0]
home_full = get_avg(full, home)

home_empty = get_avg(empty, home)
away = 'A' + card_typel[0]
away_full = get_avg(full, away)
away_empty = get_avg(empty, away)

plot_graph([home_full, home_empty],

# card_type = Yellow/Red

# HY = Home Yellow, HR = Home Red
# Home team full stadium

# Home team empty stadium

# AY = Away Yellow, AR = Away Red
# Away team full stadium
# Away team empty stadium

[away_full, away_empty], card_type)

# U nékolika zdpasu data o poltu karet chybi, takZe primér spocitdame mirnou

—oklikou
def get_avg(data, type):
vals = data[typel.values
suma = 0

counter = 0

for val in vals:
try:

suma +=

counter

except TypeError:
pass

val
+= 1

return suma/counter

def plot_graph(home_stats, away_stats, card_type):

plt.plot(['Full stadiums', 'Empty stadiums'], home_stats, '-g',

< 'Home team')

plt.plot(['Full stadiums', 'Empty stadiums'], away_stats, '-r',

—'Away team')

label =

label =

14



plt.title(f'{card_type} cards before and during covid')
plt.ylabel ("Number of cards")

plt.legend()
plt.show()

show_card('Yellow')
show_card('Red')

Yellow cards before and during covid

250 1 — Home team
— Away team

245 1

240 -

235 1

230 -

225 -

Mumber of cards

220 -

215 -

210 1
I I
Full stadiums Empty stadiums

15



1.6

Red cards before and during covid

—— Home team

0.135 1 — Away team

0.130 +

0.125 1

0.120 A

0115 -

Mumber of cards

0.110 -

0.105 -

Full stadiums Empty stadiums

7 dat muzeme vidét narust poctu karet pro domaci a relativné strmé snizeni poctu pro hosty
Domaci tymy také v prazdnych stadionech dostavaji vice karet nez hosté. To by se dalo
vysvetlit tim, Ze na doméci pudé jsou hraci agresivnéjsi, a také jsou zvykli na to, Ze jim to
obvykle rozhod¢i castéji promine

Zaveér

Muzeme s jistotou Fici, ze doméci vyhoda existuje - z dat jsme vidéli 50% Sanci vyhry mez-

indrodnich zédpast a 43% vyhry v evropské lize pro doméci tymy

Také jsme mohli pozorovat snizeni doméaci vyhody ve stadionech bez publika. Z toho muzeme

odvodit, ze fanousci maji vliv na vysledek zapasu

Jeden pozorovatelny vliv fanousktd je na chovani rozhodéich, u nichz mtzeme vidét, ze bez

publika davaji vice karet domacim a méné karet hostim, coz mé potom vliv na vysledek

zapasu

Velmi zajimavé je, ze silnou domaci vyhodu lze stale pozorovat i bez fanouski. Pro evropské

ligy to byla pravdépodobnost vyhry domaécich 41%, zatimco hosti pouze 33%

— 7 toho muzeme vydedukovat, ze prestoze fanousci maji vliv, existuje vice faktoria. Af je

to sebenapnujici proroctvi, teritoridlni sebejistota, ¢i néco uplné jiného, zdhada domaéci
vyhody stale pretrvava
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