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1. GIOI THIEU

StatsBomb 14 mot trong nhitng ngudn dit liéu phan tich thé thao hang dau, cung
cap thong tin chi tiét vé cac tran ddu bong da, bao gdm cac chi sb cau thu, doi
bong va céac su kién trong tran. Viéc sir dung ngdn ngit R dé xtr 1y va phan tich dit
li¢u StatsBomb mang lai nhiéu loi ich nhd vao kha nang lap trinh linh hoat va
manh mé trong théng ké.

2. MUC TIEU
B4o c4o nay nham muc dich:

« Trinh bay quy trinh thu thap va chuan bi dit liéu StatsBomb.
o Minh hoa céac k¥ thuat phan tich va truc quan hoa dir li¢u bang R.
o Cung cap vi du thuc té vé viéc ap dung phan tich dir li€u trong bong da.

3. PHUONG PHAP
3.1. Thu thip dix liéu

Dir liéu StatsBomb c6 thé duogc truy cap qua cac dinh dang khac nhau nhu JSON
hodc CSV. Nguoi ding c6 thé tai xudng tryc tiép tir trang web cua StatsBomb
hodc qua API.

https://github.com/statsbomb/StatsBombR

3.2 Chuan bi dir liéu
3.2.1 Truy cdp dir liéu

Goi nay cung cap quyén truy cap vao dir liéu chi tiét theo ting sy kién tu nhiéu
giai ddu va cudc thi bong d4. Bao gdm théng tin vé duong chuyén, ct sut, pha vao
bong, 16i va cac su kién quan trong khac cia tran d4u. Dir liéu dugce ciu tric theo
cach nim bat dugc sy phiic tap va sic thai cua cac tran dau bong da, cho phép
nguoi dung thyuc hién cac phan tich chuyén sau.

Dé cai dat g061 dir liéu trong R, can cai dat g61 ‘Devtools’:
install.packages("devtools")

install.packages("remotes")

remotes::install_version("SDMTools", "1.1-221")

Sau do, cai dat StatsBombR:

devtools::install_github("statsbomb/StatsBombR™)

3.2.2 Cadc chirc nang thdn thién voi nguwoi dung



"StatsBombR" cung cap mot bd chirc ning cho phép ngudi ding dé dang truy vin,
loc va thao tac dir liéu. Cac chirc ning nay duoc thiét ké truc quan, gitp nguoi
dung dé dang tap trung vao phan tich ctia minh hon 1a xur 1y dit liéu. Cac chuc
nang chinh bao gom:

get match_data(): Truy xuit dir liéu chi tiét cho mot tran ddu cu thé.
get_team_data(): Cung cap s liéu thong ké tong hop cho mot doi cu thé.
get_player data(): Truy cap s6 liéu théng ké va s6 liéu hiéu sut ctia tirng cau thi.

filter events(): Loc dit li€u su ki¢n dya trén céc tiéu chi da chi dinh (vi du: loai su
kién, cau thu, dia diém).

3.2.3 Cong cu truc quan hoa

Go61 nay bao gdm cac cong cu dé tao truc quan hda sau sac. Nguoi dung cé thé tao
nhi€u loai ban d6 va biéu do khac nhau dé hi€u r6 hon vé hanh vi cua cau thu va
doi. Mot s6 chure nang truc quan héa bao gom:

So do chuyén bong (Pass Maps): Biéu dién tryc quan cac kiéu chuyén bong va
két ndi gitra cac cau thu.

So d6 ct sat (Shot Maps): Ban d chi tiét hién thi vi tri va két qua cta cac ca sut
trong mot tran dau.

So db nhiét (Heat Maps): Hinh anh tryc quan lam n6i bat cac khu vuc trén san ma
cau thu hodc doi bong hoat dong tich cuc nhat.

So dd su kién (Event Plots): Biéu d6 hién thi cac su kién cu thé, chéng han nhu
ban thang, ho trg va cac hanh dong phong thu quan trong.

Su dung cac goi R nhu dplyr, tidyr dé 1am sach va chudn héa dir liéu. Cac budc
chuan bi dir liéu bao gom:

«  Xir Iy cac gid tri thiéu.
o Chuyén doi dinh dang thoi gian. ‘
o Tao cac bién mdi cho phan tich (vi du: ty I¢ ghi ban, thoi gian cam bong).

3.3. Phan tich Dir li¢u

Vi dir liéu va cong cu du’oc cung cap, ngudi dung co thé thuc hién cic phén tich
thong ké nang cao. Bao gom danh gia hiéu suat ctia cau thi, chién luoc ciia doi va
két qua trdn dau bang nhiéu phuong phap thong ké va hoc may khac nhau. Goi
nay ho tro tich hop véi cac thu vién R ggplot2, dplyr va caret dé 1ap mé hinh thong



ké, hoc may va truc quan hoa dir.Str dung céc goi R stats cho cc phan tich thong
ké co ban:

« Phan tich mé ta: Tinh toan cac chi sé thong ké co ban.
o Phan tich ho1 quy: Xay dung mo hinh dé dy doan hi¢u suat cau thu dua trén
cac chi so.

G6i "StatsBombR" 13 mot ngudn tai nguyén manh m¢ cho bat ky ai quan tim dén
phan tich bong da. Bang cach cung cip quyén truy cap vao dir liéu bong da chi
tiét va dang tin cdy cing vdi cac cong cu than thién vdi nguoi dung dé phan tich
va tryc quan hoda. Cho du ban 1a mdt nha phan tich day dan kinh nghiém hay mot
nguoi hAm mod bong da co so thich vé dit liéu, "StatsBombR" cung cap céc kha
ning ban can dé kham pha bong da theo mot géc nhin méi. Vi cac tinh ning mo
rong va chirc ndng manh me¢, "StatsBombR" 1a mot cong cu thiét yéu dé phan tich
bong d4 hién dai, cho phép nguoi dung khai thac toan bo tiém ning cta dir liéu
bong da va dua ra cac quyét dinh sang sudt dya trén cac phan tich sdu sic va toan
di¢n.

3.3.1 Cai dgt goi da ligu

install.packages("devtools", repos="http://cran.us.r-project.org")
install.packages("remotes", repos="http://cran.us.r-project.org")
remotes::install_version("SDMTools", "1.1-221", repos="http://cran.us.r-
project.org™)

devtools::install _github("statsbomb/StatsBombR", repos="http://cran.us.r-
project.org")

devtools::install_github("FCrSTATS/SBpitch", repos="http://cran.us.r-
project.org")

3.3.2 Tai goi di# ligu

library(tidyverse)
library(StatsBombR)

3.3.3 Ldy di ligu StatsBomb

Comps <- FreeCompetitions()

Lénh nay s& lay tat ca cac tran dau mién phi do StatsBomb cung cap. C6 74 tap
dix liéu tran ddu mién phi. Bé loc dit liéu theo mét tran dau cu thé, c6 thé loc bang
cach chi dinh bat ky hai tén cot nao tir tap dit liéu. Dé chinh xac hon, cd thé kiém
tra cau truc cua dit liu bang cach chay str(df) trong d6 df 13 tén ban da luu khung
dix lieu. Trong tap dir licu StatsBomb nay, competition_id va season_id la cac cot
SO.

Comps = Comps %>%



filter(competition_id =="" & season_id =="")

Déi vé6i vi du giai Copa America gan day. competition_id cho Copa America Ia
223 va season_id la 282.

copa <- FreeCompetitions() %>%

filter(competition_id == 223 & season_id == 282)

copa_matches <- FreeMatches(copa)

#1 This pulls all the matches for the desired competition.

Copa_Stats Bomb_Data <- free_allevents(MatchesDF = copa_matches, Parallel
= T)

#2 This pulls all the event data for the matches that are chosen.

copa_data_clean = allclean(Copa_Stats Bomb_Data)

#3 Extracts lots of relevant information such as x/y coordinates.

# More information can be found in the package info.

names(copa_data_clean)
3.3.4 Lgc theo nhém cU sat va ban thang

Cach loc dix lidu dé co duoc cu sdt va ban thing cua cac ddi va cau tha. Di véi
vi du nay, chiung ta sé tap trung vao cac cot sau: team.name, type.name,
shot.outcome.name va player.name. Dé kiém tra cac gia tri co trong tirng cot nay,
c6 thé chay ma bén dudi. Diéu ndy s& gilp hiéu rd hon vé cac bién va gilp phan
tich d& hiéu hon.

unique(copa_data_clean$team.name)

unique(copa_data_clean$type.name)
unique(copa_data_clean$shot.outcome.name)
unique(copa_data_clean$player.name)

3.3.5 Loc theo téng sé ban thing

shots_goals = copa_data_clean %>%

group_by(team.name) %>%

#1: This code groups the data by team, so that whatever operation we perform
# on it will be done on a team by team basis. I.e, we will find the shots and

# goals for every team one by one.

summarise(shots = sum(type.name=="Shot", na.rm = TRUE),

#2: Summarise takes whatever operation we give it and produces a

# new, separate table out of it. The vast majority of summarise

# uses come after group_by.

goals = sum(shot.outcome.name=="Goal", na.rm = TRUE))

#3: shots = sum(type.name=="Shot", na.rm = TRUE) is telling it to create a new
# column called shots that sums up all the rows under the type.name column

# that contain the word “Shot”. na.rm = TRUE tells it to ignore any NAs within
# that column. shot.outcome.name=="Goal", na.rm = TRUE)



# does the same but for goals.
3.3.6 Loc theo tang tran

# Adding in the n_distinct(match_id) means we are dividing the number of

# shots/goals by each distinct (or unique) instance of a match, for every team.

# l.e, we are dividing the numbers per game.

shots_goals = copa_data_clean %>%

group_by(team.name) %>%

summarise(shots = sum(type.name=="Shot", na.rm =
TRUE)/n_distinct(match_id),

goals = sum(shot.outcome.name=="Goal", na.rm = TRUE)/n_distinct(match_id))

3.3.7 Loc céc cU sut cia cau thi va dwong chuyén quan treng

Loc dit liéu dé c6 dugc cu sut va duong chuyén quan trong. Doi véi didu nay,
chung ta sé tap trung vao cac cot sau: player.name, player.id, type.name va
pass.shot_assist. Dé kiém tra cac gia tri co trong tirng cot nay, ban c6 thé chay ma
bén dudi

unique(copa_data_clean$player.name)

unique(copa_data_clean$player.id)

unique(copa_data_clean$type.name)

unique(copa_data_clean$pass.shot_assist)

3.3.8 Theo tong sé cii sut va dwong chuyén

player_shots_keypasses = copa_data_clean %>%

group_by(player.name, player.id) %>%

#1: This code groups the data by player,

# so that whatever operation we perform on it will be done on a player by

# player basis. I.e, we will find the shots and goals for every player one by one.
summarise(shots = sum(type.name=="Shot", na.rm = TRUE),

keypasses = sum(pass.shot_assist==TRUE, na.rm = TRUE))

3.3.9 Nhén di# li¢u sé phat da thi ddu

player_minutes = get.minutesplayed(copa_data_clean)

#1: This function gives us the minutes played in each match by ever
# player in the dataset.

player_minutes = player _minutes %>%

group_by(player.id) %>%

summarise(minutes = sum(MinutesPlayed))

#2: Now we group that by player and sum it altogether to get

# their total minutes played.



3.3.10 Két hop di ligu phiit thi déu véi khung di ligu ca st cia cau thi

player_shots_keypasses = left_join(player_shots_keypasses, player _minutes)
#1: left_join allows us to combine our shots and key passes table and our

# minutes table, with the the player.id acting as a reference point.
player_shots_keypasses = player_shots_keypasses %>%

mutate(nineties = minutes/90)

#2: ‘mutate” is a dplyr” function that creates a new column. In this instance
# we are creating a column that divides the minutes totals by 90,

# giving us each players number of 90s played.

player_shots_keypasses = player_shots_keypasses %>%
mutate(shots_per90 = shots/nineties,

kp_per90 = keypasses/nineties,

shots_kp per90 = shots_per90+kp_per90)

#3: Finally we divide our totals by our number of 90s to get our totals

# per 90s columns for shots and key passes.

# We also calculate the sum of these two columns.

3.3.11 Loc phat cho nhieng cdu thi da choi it nhdt ba trgn 90 phat (270 phat)

player_shots_keypasses = player_shots_keypasses %>%
filter(minutes>270)

#1: This code filters the data to only include players

# who have played at least 270 minutes for a fair comparison.

3.3.12 Sé dwong chuyén mgt phan ba cudi san

passes = copa_data_clean %>%

filter(type.name=="Pass" & is.na(pass.outcome.name)) %>%

#1: This code filters the data to only include passes that have

# been completed. In this data, NA denotes a complete pass.
filter(location.x<80 & pass.end_location.x>=80) %>%

#2: This code filters the data to only include passes into the final third.
group_by(player.name) %>%

summarise(f3_passes = sum(type.name=="Pass"))

#3: This code groups the data by player and sums up the number of passes
# into the final third for each player.

3.3.13 Cau tha cu thé chuyén bong vao phan ba cudi san

player_passes = copa_data_clean %>%
filter(type.name=="Pass" & is.na(pass.outcome.name) &
player.name=="Federico Santiago Valverde Dipetta") %>%
filter(location.x<80 & pass.end_location.x>=80)



3.4. Truc quan hoa Dir liéu
St dung ggplot2 dé tao ra cac biéu dd truc quan nhu:

o Biéu do phan phoi cac chi s6 cau thu.
o Biéu do twong quan gifra cac bién (so cu sut va s ban thang).

3.4.1 Tdi géi div liéu

library(ggplot2)
#1: This is the package we use to create our plots.

library(ggrepel)

#2: This is the package we use to modify our plots.
library(SBpitch)

#3: This is the package we use to create our pitch.
library(scales)

#4: This is the package we use to modify our scales.
library(prismatic)

#5: This is the package we use to modify our colours
3.4.2 So' dé cdc cii sut va ban thing

ggplot(data = shots_goals,

aes(x = reorder(team.name, shots), y = shots)) +

#1: This code sets up the plot and tells it what data to use and

# what columns to use for the x and y axis.

geom_bar(stat = "identity", width = 0.5, fill="green") +

#2: This code tells it to create a bar plot with the data we have given it.
# stat = "identity" tells it to use the data as it is, width = 0.5 sets the
# width of the bars, and fill = "green" sets the colour of the bars.
labs(y="Shots") +

#3: This code sets the label for the y axis.

coord_flip() +

#4: This code flips the x and y axis.

theme(

axis.title.y = element_blank(),

legend.position = "none",

plot.background = element_rect(fill = "purple”, colour = "purple"),
panel.background = element_rect(fill = "purple”, colour = "purple™),
panel.grid.major = element_line(colour = "purple™),
panel.grid.minor = element_blank(),

axis.line = element_line(colour = "white"),

axis.text = element_text(colour = "white"),



axis.title = element_text(colour = "white"),
plot.title = element_text(colour = "white", hjust=.5, face="bold", size = 15),
plot.subtitle = element_text(colour = "white", hjust=.5, face="bold", size = 8)) +
#5: This code sets the theme for the plot. It sets the background colour

# grid lines, axis lines, axis text, axis title, plot title, and plot subtitle.

labs(title = "Total Team Shots per 90",

subtitle = 2024 Copa America

Data: StatsBombR Free Data | @lorcanmason")

Total Team Shots per 90

2024 Copa America

Data: StatsBombR Free Data | @lorcanmason
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#6: This code sets the title and subtitle for the plot.

ggplot(shots_goals, aes(x = shots, y = goals, label = team.name)) +

#1: This code sets up the plot and tells it what data to use and what

# columns to use for the x and y axis.

geom_smooth(method = "Im", color = "green"”, fill = "green") +

#2: This code tells it to create a linear regression line on the plot.

# method = "Im" tells it to use a linear model, colour = "green" sets the
# colour of the line, and fill = "green" sets the fill colour of the line.
geom_point(aes(fill = "green”, color = after_scale(clr_darken(fill, 0.3))),
shape = 21,

alpha = .75,

size = 3) +

#3: This code tells it to create points on the plot. aes(fill = "green”,

9

# color = after_scale(clr_darken(fill, 0.3))) sets the fill and colour of

# the points, shape = 21 sets the shape of the points, alpha = .75 sets
# the transparency of the points, and size = 3 sets the size of the points.
geom_text repel(size = 2.5, color = "white", min.segment.length = unit(0.1,
"lines")) +



#4. This code tells it to create text labels on the plot. size = 2.5 sets

# the size of the text, colour = "white" sets the colour of the text,

# and min.segment.length = unit(0.1, "lines") sets the minimum length of the
segments.

theme(

legend.position = "none”,

plot.background = element_rect(fill = "purple”, colour = "purple"),
panel.background = element_rect(fill = "purple”, colour = "purple"),
panel.grid.major = element_line(colour = "purple"),

panel.grid.minor = element_blank(),

axis.line = element_line(colour = "white"),

axis.text = element_text(colour = "white"),

axis.title = element_text(colour = "white"),

plot.title = element_text(colour = "white", hjust=.5, face="bold", size = 15),
plot.subtitle = element_text(colour = "white", hjust=.5, face="bold", size = 8)) +
labs(title = "Team Shots and Goals per 90",

subtitle = "2024 Copa America

Data: StatsBombR Free Data | @lorcanmason")

Team Shots and Goals per 90

2024 Copa America

Data: StatsBombR Free Data | @lorcanmason
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3.4.3 S0 do cdc cii sut va dwong chuyén chinh cia cau thi

ggplot(player_shots_keypasses, aes(x = shots_per90, y = kp_per90,
label = player.name)) +

geom_smooth(method = "Im", color = "green", fill = "green") +
geom_point(aes(fill = "green", color = after_scale(clr_darken(fill, 0.3))),



shape = 21,

alpha = .75,

size =3) +

geom_text_repel(size = 2.5, color = "white", min.segment.length =
unit(0.1, "lines")) +

theme(

legend.position = "none”,

plot.background = element_rect(fill = "purple”, colour = "purple"),
panel.background = element_rect(fill = "purple”, colour = "purple"),
panel.grid.major = element_line(colour = "purple"),
panel.grid.minor = element_blank(),

axis.line = element_line(colour = "white"),

axis.text = element_text(colour = "white"),

axis.title = element_text(colour = "white"),

plot.title = element_text(colour = "white", hjust=.5, face="bold", size =
15),

plot.subtitle = element_text(colour = "white", hjust=.5, face="bold", size =
8)) +

labs(title = "Shots and Key Passes per 90",

subtitle = "2024 Copa America

Data: StatsBombR Free Data | @lorcanmason”)

Shots and Key Passes per 90

2024 Copa America

Data: StatsBombR Free Data | @lorcanmason
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3.4.4 So do cho cdc dwong chuyén vao phan ba cudi san



Copa America 2024 Final Third Passes
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3.4.5 So do nhiét (Heat Maps)




4. KET QUA
Mbt sd phat hi¢n tur viéc phan tich dir li¢u StatsBomb bﬁng R:

« Su khac biét vé hiéu suét giira cac cdu thu trong cac giai diu khac nhau.
« Moi tuong quan manh gitra ty 1¢ chuyén bong va so ban thang ghi duoc.

5. THAO LUAN

Viéc str dung R dé phén tich dit liéu StatsBomb gitp cac nha phan tich thé thao
c6 cai nhin sau sac hon v€ hiéu suat cau thu va chién thuat ddi bong. Hon nira, R
cung cap mdt nén tdng manh me cho viéc phat trién cac mé hinh du doan.

6. KET LUAN

Ngon ngir R 1a mot cong cu manh mé cho viéc phan tich dir li¢u thé thao, va dit
liéu StatsBomb cung cidp mot ngudn théng tin phong pht dé phat trién cac k¥
thuat phan tich hién dai. Cac nghién ctru tiép theo c6 thé mo rong quy mé va do
phtic tap ctia phan tich dé kham pha sau hon cac yéu té anh huéng dén thanh cong
trong bong da.
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