R 8% Data Visualizatio

OI edu@ex-em.com

|| 2%

DATA ARTIST GROUP @x@m


http://exem-academy.com/
mailto:edu@ex-em.com

e

Q + MIS Ph.D.
A - §7 &t SDS DBA, TA

= - IR A OrFHH| D] o7
o\ - B DB 7|&¢TA &%

rd
r
4o

- DB Deep Internals Z 2]
(Oracle, PostgreSQL, MySQL, Aurora)
- AEorZHHI O] S =M 2l 2AAO|E Zof
- AorFtH 0] 23 X5 QUAOIE &2
+ < Oracle, PostgreSQL, MySQL Core
Architecture 1 > & & &
+ < Oracle, PostgreSQL, MySQL Core
Architecture 2 > ™ T T

R

oy DBY| & AP MY AP
MotZtH| O] DB Deep Internals 22|
racle, PostgreSQL, MySQL, Aurora)
MotztHo] @22t HES 29
dot7too] =82 22
dot7rH| o] FEE sqL 42

O

RIR IR 2%

- ojZe HE

- AE7E/AE Y H/INGE B

KEMITH PIT E O

- B DB /[ed+42 BE

- Al Mot7tH 0] DB Deep Internals 22|
(Oracle, PostgreSQL, MySQL, Aurora)

- Agor7tE ol SEXQ IHE Z2

- AMortHnl S X5 QHE &2

+ < Oracle, PostgreSQL, MySQL Core

Architecture 1 > X Z&

+ < Oracle, PostgreSQL, MySQL Core

Architecture 2 > T &

- oy eipg

© 3 DB 7|£ QT4 MY AR

- A MOt7H 0| DB Deep Internals 22|
(Oracle, PostgreSQL, MySQL, Aurora)

- AMorZtHOl SEM Y QIHE Z2f

+ < Oracle, PostgreSQL, MySQL Core

Architecture 1 > X Z&

+ < Oracle, PostgreSQL, MySQL Core

Architecture 2 > & F&



27l (edu@ex-em.com)

orl

EU%HQ%QE
B g e s
XX rs
K <0 4 zu %

I-r-I-M-< gp

M 70 RO o M =

wd — <
0 <1 <] < g
i

- AL0o| pB

- QIEH K|

- 0= U-Cit
(o]

. E

< =

i

A

K|
=l
X
_l_l
Bl
Z0
30
®

+ Nike, Ml =H|
- Aotz Of

Tto|M 2foje 3z

il
ol

Kir

At

|

. M= AOtED R

7| ape

ol

8l
ol

il

Al Hl
samd
g0 0
Koo
.E|||_.A._ <d
_._.._Lm [=)
o o
@_u{m [y
o Dol
mo (@] |7ro
™ <0 X
o B
ﬁmﬂmm
ek
22) mﬂmomﬂ..__mo
« « OH - XU




Al M ALAE AT (edu@ex-em.com)

¥

rat

Z a3

. 18 AN OofFtHD|] QR REHXE 9
- o4l of7tH|Of

"REH NO|L}, ®ICH2 ROFEXH" ZHO]

ol Al Ofﬂ[ﬂ”l

‘RS &% HIOIE AlZs 4o

rdo

o




y 4
2 X 1. 9AE Sl U=
Al2fste] %R‘é?.
2. AlZste] gl 3l EF
3. *|7_l-§|- x|-E A'IEHjl_ "'=I
4. R Jgjjz stAE otoj X}
5. ggplot2 Ijj3|X}F HOf=K}
6. ggmap I |X| & SO} & X}
7. AMZst 2 FoiA| sl =]



1. YAHE B8 iR
A2tgte] 324







DATA ARTIST GROUP @xzm




7 GNE SO HSE A2iBte| FRY

© ==ctoloja

, DIAGRAM orrve CAUSES or MORTALITY

APRIL 1855 ro MARCH 1856 IMTHE ARMY 1N THE EAST

panE

uz}%” ’Es;‘ G,@"“? .. ,

ey yzan®

The Areas of the biue, red, & black wedgers are sach measured from
the centre as the common vertex

The blue wedges measured from the centre of the circle represent area
Jor area the deaths from Prevenitble or Mitigable Symotic Diseases, the
red wedges measured from the centre the deaths from wounds, & the
black wedges measured from the centre the deaths from ali other couses

The black line across the red triangle in Noo” 1854 marks the boundary
of the deaths fram afl other causes during rhe momnth

fn Clcrober 1834, & April 1853, the bfack area coincides with the red,
in fanuary & February 1856, the bive coincides with the black

The entire areas may be compared by foflowing the blue, the red & the
bfack fines enclosing them.
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SepalWidth vs. SepalLength vs. PetalLength
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D3.js:

the Best Dynamic Platform to Create
Mind-Blowing Data Visualizations
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Figure 9-5. Officially Assessed Land Value, 2012
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plot() MEE EH
barplot() OiCH XIE =2
pie() 0| XIE &
matplot() CHs M EE 53
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A
T

Q) plot() e

v HIOIEIS x-y BH 40| E245h= =

At
plot(x, y, type = ‘type value’, main="title’, col=color)
# type : plote| dElilz F, 1 S MEf =~ UL}

# main: J12i9o| |2 MH

# col : Jejmo| AHAL

p : H(points), |: M(lines), b : A1} M(both points and lines), c¢: b&M0j|A| HO| ttXl B &,
: A& M1t M(overplotted), h: 2%l (high density), s : £HM M| ATt BQF (steps),

O.4w
S : XM Mo ATt BY (steps), n: EHsHX| 24 (no plotting)
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# R graphic Device &2

x11()

#2 X 32 gtH FEaH]

par(mfrow = ¢(2,3))

# typeS 82 OEH otHM plot() & 5t
plot(0:6, 0:6, main="default")

plot(0:6, 0:6, type="b", main="type = \"b\"")
plot(0:6, 0:6, type="c", main="type = \"c\"")
plot(0:6, 0:6, type="0", main="type = \"o\"")
plot(0:6, 0:6, type-"s" main="type = \"s\"")
plot(0:6, 0:6, type="s", main="type = \"sS\\"")
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# R graphic Device 2!z

x11()

- — Graphic Device 2} HZ= 2X3 2tHL =
#2 X322 FMH 25 i .
par (mfrow = c(2,3)) = otCE Of2jof| M A lSHA| 2 671

¢ typeS e =0 515 plot() amaiy | Sl plotS O B 5ET] /20T,
plot(0:6, 0:6, main="default")

plot(0:6, 0:6, type="b", main="type = \"b\"")

plot(0:6, 0:6, type="c", main="type = \"c\"")

plot(0:6, 0:6, type="0", main="type = \"o\"")

plot(0:6, 0:6, type="s", main="type = \"s\"")

plot(0:6, 0:6, type="S", main="type = \"sS\"")
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plot(0:6,

type:lllsl” .

main="type

o6

T T T T T 1
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0.6

o6
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T T T T T 1
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06

/RO E °
# R graphic Device 4! defaul type =" type -
x11 o ;

0O ) Y y
#2X32% FH 25 ) // //
par (mfrow = ¢(2,3)) : 1/ /

: 1/ |/

# types S CHENA SHEAM plot() &3 7 |/
plot(0:6, 0:6, main="default") A S
plot(0:6, 0:6, type="b", main="type s us o
plot(0:6, O: type="c", main="type ppe-vor i —
plot(0:6, O: type="0", main="type .
plot(0:6, 0 type="s", main="type .

0

T 1 1 1 T 1T
01 2 3 4 35 8
0e
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1!

@ barplot() &

v HZY [|0|E Q] £FH T4 (frequency)e| 27|E SHZ LIEH= TJ2i =

ALEH
barplot(height, width = 1, beside = FALSE, main="title’, col=NULL, --)

# height Q1 : OO T 2 Foigh H|O|E Q| A= HiE| Lt S JH Jts

# beside 2l :

TRUEO|™MA| height?t $HE Y AL -> 2} otcl{(Bar)?t 32| 37|E LIEH = StCH
defjo

FALSEO|MA| height?t 2% A< -> 2t AtCf{(Bar)?t = LIEIL= BfCH J2f =
# col : Jefjo| AL}

source : https://hwan0447.blog.me/100195461770
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F

/. R

got

A
T

2™ partition(= )2 1X1 2 274
of
=

par {(mfrow=c(1,1))

# G JddlE2 = Lrerg &8 H Tr= 2

x <- c(38, 52, 24, 8, 3)

barplot{x) |—| El‘,
#x Hax 0F 2 EH5H2

names (x) <- c("Excellent”, "Vvery Good", "Good", "Fair", "Poor")
barplot(x)

# MH =2 2

¥ <- scan()

# consoleZtl & E & ™

#1 2 3 34 341533 3 244

# 34 3531233443234

barplot(y)

# table &+ AIESIH Z = =H§H2
barplot(table(y), xlab = "Beverage"”, ylab = "Frequency")

# HH== LIEHH 2
barplot({table(y) /length(y), xlab = "Beverage"”, ylab = "Proportion”)

# HHHE2 3
sales <- c(45, 44, 46)

names(sales) =- c("park"”, "Kim", "Lee")

barplot(sales, main = "sales"”, ylab = "Thousands")

# HP EE A2

barplot(sales, main = "sales"”, ylab = "Thousands", ylim = c(42,46), xpd

= FALSE)
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got

A
T

X : barplot@ £ H®oie 2K
barplot(x) : ZfC 12f = &5

par (mfrow=c(1,1))

£ Off S = LEFHEH Mgl OF=7)
x <- c(38, 52, 24, 8, 3)
barplot{x)

#x Hax 0F 2 EH5H2

names (x) <- c("Excellent”, "Vvery Good", "Good", "Fair", "Poor")
barplot(x)

# MH =2 2

¥ <- scan()

# consoleZtl & E & ™

#1 2 3 34 341533 3 244
# 34 3531233443234
barplot(y)

# table &+ AIESIH Z = =H§H2
barplot(table(y), xlab = "Beverage"”, ylab = "Frequency")

# HH== LIEHH 2
barplot({table(y) /length(y), xlab = "Beverage"”, ylab = "Proportion”)

# HHHE2 3
sales <- c(45, 44, 46)

names(sales) =- c("park"”, "Kim", "Lee")

barplot(sales, main = "sales"”, ylab = "Thousands")

# HP EE A2

barplot(sales, main = "sales"”, ylab = "Thousands", ylim = c(42,46), xpd

= FALSE)
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/RO E °
par (mfrow=c(1,1))

# O ==z LHEFE HH TF= 2

x <- c(38, 52, 24, 8, 3)

barplot{x)

#x Hax 0F 2 EH5H2

names (x) <- c("Excellent”, "Vvery Good", "Good", "Fair", "Poor")

barplot(x)

2 WHYOISI 2 . ZHHIol ZF dlolEloll O
y <- scan() names(x).x = '”—l = -” | 'IO'” |
# consoleZEdl 3 LUH =0 AMHE

#1 2 3 34 341533 3 244 EEEﬁgcélH—lE'_.

# 34 3531233443234 N
barplot(y) barplot(x) : 2fCH 12 = H o

# table &+ AIESIH Z = =H§H2
barplot(table(y), xlab = "Beverage"”, ylab = "Frequency")

# HH== LIEHH 2
barplot({table(y) /length(y), xlab = "Beverage"”, ylab = "Proportion”)

# HH =2 3

sales <- c(45, 44, 46)

names(sales) =- c("park"”, "Kim", "Lee")
barplot(sales, main = "sales"”, ylab = "Thousands")

# AR T E 2]
barplot(sales, main = "sales"”, ylab = "Thousands"”, ylim = c(42,46), xpd = FALSE)
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par (mfrow=c(1,1))

# HiHJaeHE = LIEHE My 9= 2

x <- c(38, 52, 24, 8, 3)

barplot{x)

#x Hax 0F 2 EH5H2

names (x) <- c("Excellent”, "Vvery Good", "Good", "Fair", "Poor")

barplot(x)

# MH =2 2

¥ <- scan()

# consoleZtl & E & ™

#1 2 3 34 341533 3 244

# 34 3531233443234

barplot(y)

# table 4+ £ AtE5tH 2 F= =52 = 3 A
barplot(table(y), xlab = "Beverage", ylab = "Frequent Scan()3 EllolE'IE T'___é_jcc)I-O'”A-l I_H;—ll
# HEZ2 LIEHY 7| olgdst A ol
barplot{table(y) /length(y), xlab = "Beverage"”, ylab - BT =T M r'

# M OIS 3 barplot(y) : ZfCH 12 = &S
sales <- c(45, 44, 46)

names(sales) =- c("park"”, "Kim", "Lee")

barplot(sales, main = "sales"”, ylab = "Thousands")

# AR T E 2]
barplot(sales, main = "sales"”, ylab = "Thousands"”, ylim = c(42,46), xpd = FALSE)
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par (mfrow=c(1,1))

# HHOMHZE=Z LIEE My 2H=2
X <- c(38, 52, 24, 8, 3)
barplot{x)

#x Hax 0F 2 EH5H2
names (x) <- c("Excellent”, "Vvery Good", "Good", "Fair", "Poor")
barplot(x)

# AA ST 2 table(y) : HIO|EH S| =5 B

y <- scan()

# consoleZEl ZE U
#123343 5333244 xlab,ylab:§0|%§'7§
#3 43531 3443234

barplot (y)

# table &+ AIESIH Z = =H§H2
barplot(table(y), xlab = "Beverage"”, ylab = "Frequency")

# HH== LIEHH 2
barplot({table(y) /length(y), xlab = "Beverage"”, ylab = "Proportion”)

# HH =2 3

sales <- c(45, 44, 46)

names(sales) =- c("park"”, "Kim", "Lee")
barplot(sales, main = "sales"”, ylab = "Thousands")

# AR T E 2]
barplot(sales, main = "sales"”, ylab = "Thousands"”, ylim = c(42,46), xpd = FALSE)
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T

par (mfrow=c(1,1))
# O ==z LHEFE HH TF= 2
x <- c(38, 52, 24, 8, 3)

barplot{x)

#x Hax 0F 2 EH5H2

names (x) <- c("Excellent”, "Vvery Good", "Good", "Fair", "Poor")
barplot(x)

# HHOF=2] 2
Yy <- 5can§}
# consoleZf il ZE WE

1 = = =
#1 2 3343415333244 ) (e) A2 O
#343531233443234 tabIe(y).E||0|E-|_|E—|—E_-tL0,_
barplot(y)

_ ] length(y) : O O| E{ 2| ZH==(ZO])
# table &+ AIESIH Z = =H§H2
barplot(table(y), xlab = "Beverage"”, ylab = "Frequency")

# HH== LIEHH 2
barplot({table(y) /length(y), xlab = "Beverage"”, ylab = "Proportion”)

# HH =2 3

sales <- c(45, 44, 46)

names(sales) =- c("park"”, "Kim", "Lee")
barplot(sales, main = "sales"”, ylab = "Thousands")

# AR T E 2]
barplot(sales, main = "sales"”, ylab = "Thousands"”, ylim = c(42,46), xpd = FALSE)
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par (mfrow=c(1,1))

# O =Z LIt MH DHE2

x <- c(38, 52, 24, 8, 3)

barplot{x)

#x Hax 0F 2 EH5H2

names (x) <- c("Excellent”, "Vvery Good", "Good", "Fair", "Poor")

barplot(x)

# MH =2 2

¥ <- scan()

# consoleZtl & E & ™

#1 2 3 34 341533 3 244

# 34 3531233443234

barplot(y) sales: E‘”Ol E:I 7—||'IX‘”

# table I+ £ A ESHH EEEMHI

barplot(table(y), xlab = "Beverage", ylab = "Frequency") names(sales) E‘”OlE‘I Ol Ol jg

# HHE= LEIW 2|

barplot({table(y) /length(y), xlab =

"Beverage", ylab = "Proportion")

# i TH=2] 3

sales <- c(45, 44, 46)

names (sales) <- c("Park",
"sales”, ylab =

barplot(sales, main =

IrK‘_i m”l |rLEE|r::I
"Thousands")

# HF ZEaY

barplot(sales, main =

"sales”, ylab =

"Thousands", ylim

= c(42,46), xpd = FALSE)
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par (mfrow=c(1,1))

# HHOMHZE=Z LIEE My 2H=2
X <- c(38, 52, 24, 8, 3)
barplot{x)

#x He 01F £ 352

names (x) <- c("Excellent”, "Vvery Good", "Good", "Fair", "Poor")

barplot(x)

# s 2

¥ <- scan()

# consoleZf|l &3 U=
#1 2 3 3 4 3
#3435 31
barplot(y)

# table ¥+ AMESIH Z F =562

barplot(table(y), xlab = "Beverage", ylab = "Frequency

# HHE= LEIW 2|

barplot({table(y) /length(y), xlab = "Beverage"”, ylab =

# HHHE2 3
sales <- c(45, 44, 46)

names(sales) =- c("park"”, "Kim", "Lee")
barplot(sales, main = "sales"”, ylab = "Thousands")

ylim=c(42,46) :y = He A

xpd=FALSE : ZfCH2| B0 H 5{ &0 F

# HF ZEaY

barplot{sales, main = "sales"”, ylab = "Thousands", ylim

c(42,46), xpd = FALSE)
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Q pie() =
H|O|E{ & mio| XIE(R J2fT)2 E3stE T4
A2
pie(x, labels = names(x), radius = 0.8, clockwise = FALSE, init.angle =
if(clockwise) 90 else 0, density = NULL, angle = 45, col = NULL, -)
# X : 4Lt 00| Opcl LKt HIE]
# labels : 7|22/O 2 x HIE{9| 0| 20| AFE, MEH X|H 7=

# radius : IO}0| Q| HIX|E

H
A
# angle : OfO| Lol HIZ

# col : I}O| LHE.O| AHAL

source: https://blog.naver.com/easternsun/220197851535
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# OO 22272 —=L0O| Y

score <- read.table("score.txt”, header=T) read-table() :tXt“‘|— EI EE—-|97|

# MOl XtE 2|7

pie(score$= [, labels = paste(scores&d ™, "-", scorei=M), col = rainbow(10), clockwise = TRUE)

# S E=Z T Tlabel Ltef N 2

pie(score$= (M, labels = paste(scores&d3H, "\n", "(",scorei=M,")"), col = rainbow(10), clockwise = TRUE)
## googlevis I 7| &l AbE &H2I “| = 49 el | = 20

install. packages("googlevis")

2=
Tibrary(googlevis) 1 1 H= 8 7 2
2 2 #H= & 5 7
g M d 7
buildcolors <- function(color_count){ 3 3 8= B 4 B
colors <=- rainbow(color_count) 4 4 OIF a 5 7
colors <- substring(colors, 1, 7)
colors <- paste(colors, collapse="","") 5 5 =3 5 a ]
colors =- paste(”'", colors, """, sep="") - — c 9 .
colors <- paste("[", colors, "]", sep="") =
return{colors) 7 7 Ol 4 T 10
_ 1 i
cols =- buildcolors{10) 9 s 0= 7 5 a
# It0| *E F G 10 10 EM 7 7 5

# 2 YAEZZHH AL £
pie <- gvisPiechart(data.frame(scoreid E, scorei=0),
option = Tist{width=600, height=600, title="= [ &3 ",
colors= cols, piesliceText="1label”, pieHole=0.5), chartid="donut™)
plot(pie)

# 30 Itol xFE SHE 2
pie2 =- gvisPiechart(data.frame(scoreid 3 ,scorei=MH),
option=1ist(width=600, height=600, title="=[H & & ",
colors=cols, piesliceText="value", pieHole=0.5, 1s53D=TRUE), chartid="donut")
plot(pie2)
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# OO 22272
score =- read.table("score.txt”, header=T)

# MOl XtE 2|7
pie(score$= [, labels = paste(scores&d ™, "-", scorei=M), col = rainbow(10), clockwise = TRUE)

# S E=Z T Tlabel Ltef N 2
pie(score$= (M, labels = paste(scores&d3H, "\n", "(",scorei=M,")"), col = rainbow(10),| clockwise = TRUE)

## googlevis I 7| &l AbE &H2I
install. packages("googlevis")
Tibrary(googlevis)

# MY A

buildcolors <- function{color_count){ paste() . —E—X 024% %Ol% EE!'_/IE
colors <=- rainbow(color_count)
colors <- substring(colors, 1, 7) . — =
colors <- paste(colors, collapse="","") clockwise = TRUE : .|.L|'O| Il’E A|x—||-7—|I-E§ 90
colors =- paste(”'", colors, """, sep="")
colors <- paste("[", colors, "]", sep="") MK
return{colors) EE = C->|

-
+
J

cols =- buildcolors{10)

# IOl AtE & G2
# 2 YAEZZHH AL £
pie <- gvisPiechart(data.frame(scoreid E, scorei=0),
option = Tist{width=600, height=600, title="= [ &3 ",
colors= cols, piesliceText="1label”, pieHole=0.5), chartid="donut™)
plot(pie)

# 30 Itol xFE SHE 2
pie2 =- gvisPiechart(data.frame(scoreid 3 ,scorei=MH),
option=1ist(width=600, height=600, title="=[H & & ",
colors=cols, piesliceText="value", pieHole=0.5, 1s53D=TRUE), chartid="donut")
plot(pie2)
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# 00l =422
score =- read.table("score.txt”, header=T)

# MWMOlFE 2|2
pie(score$= [, labels = paste(scores&d ™, "-", scorei=M), col = rainbow(10), clockwise = TRUE)

# T EZ = label LIEHW 2
pie(score$= (M, labels = paste(scores&d3H, "\n", "(",scorei=M,")"), col = rainbow(10), clockwise = TRUE)

## googlevis IHF| Al ALE 5t7
install. packages("googlevis")
Tibrary(googlevis)

#MA S

buildcolors =- function{color_count){
colors <=- rainbow(color_count)
colors <- substring(colors, 1, 7)

colors <- paste(colors, collapse="","")
colors =- paste(”'", colors, """, sep="") \n : %Hl—g—
colors <- paste("[", colors, "]", sep="")
return{colors)

h

cols =- buildcolors{10)

# mol AE FEHEH
# Y Y AEZHH AL &
pie <- gvisPiechart(data.frame(scoreid E, scorei=0),
option = Tist{width=600, height=600, title="= [ &3 ",
colors= cols, piesliceText="1label”, pieHole=0.5), chartid="donut™)
plot(pie)

# 30 WOl AtE BEE 2
pie2 =- gvisPiechart(data.frame(scoreid 3 ,scorei=MH),
option=1ist(width=600, height=600, title="=[H & & ",
colors=cols, piesliceText="value", pieHole=0.5, 1s53D=TRUE), chartid="donut")
plot(pie2)
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# OO 22272
score =- read.table("score.txt”, header=T)

# MOl XtE 2|7
pie(score$= [, labels = paste(scores&d ™, "-", scorei=M), col = rainbow(10), clockwise = TRUE)

# S E=Z T Tlabel Ltef N 2
pie(score$= (M, labels = paste(scores&d3H, "\n", "(",scorei=M,")"), col = rainbow(10), clockwise = TRUE)

## googlevis IHZ[ Al AF= ot
install. packages("googlevis")
Tibrary(googlevis)

g M AT
buildcolors =- function({color_count){

colors <=- rainbow(color_count)
colors <- substring(colors, 1, 7)

colors =- paste(colors, collapse="","")

colors =- paste(”'", colors, """, sep="")

colors -:—_lpas.te("[", colors, "]", sep="") — N
, returnteolors) googleVis : RI} Google ChartE ¢ &St
cols =- buildcolors{10) E EH?le
# IOl AtE & G2

# 2 YAEZZHH AL £
pie <- gvisPiechart(data.frame(scoreid E, scorei=0),
option = Tist{width=600, height=600, title="= [ &3 ",
colors= cols, piesliceText="1label”, pieHole=0.5), chartid="donut™)
plot(pie)

# 30 Itol xFE SHE 2
pie2 =- gvisPiechart(data.frame(scoreid 3 ,scorei=MH),
option=1ist(width=600, height=600, title="=[H & & ",
colors=cols, piesliceText="value", pieHole=0.5, 1s53D=TRUE), chartid="donut")
plot(pie2)
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# OO 22272
score =- read.table("score.txt”, header=T)

# MOl XtE 2|7
pie(score$= [, labels = paste(scores&d ™, "-", scorei=M), col = rainbow(10), clockwise = TRUE)

# S E=Z T Tlabel Ltef N 2
pie(score$= (M, labels = paste(scores&d3H, "\n", "(",scorei=M,")"), col = rainbow(10), clockwise = TRUE)

## googlevis I 7| &l AbE &H2I
install. packages("googlevis")
Tibrary(googlevis)

g M d 7
buildcolors =- function({color_count){
colors <=- rainbow(color_count)

colors <- substring(colors, 1, 7) AMMAE M X
colors <- paste(colors, collapse="","") 1O =2 O
colors =- paste(”'", colors, """, sep="")

colors <- paste("[", colors, "]", sep="")
return(colors)

-
+
J

cols =- buildcolors{10)

# IOl AtE & G2
# 2 YAEZZHH AL £
pie <- gvisPiechart(data.frame(scoreid E, scorei=0),
option = Tist{width=600, height=600, title="= [ &3 ",
colors= cols, piesliceText="1label”, pieHole=0.5), chartid="donut™)
plot(pie)

# 30 Itol xFE SHE 2
pie2 =- gvisPiechart(data.frame(scoreid 3 ,scorei=MH),
option=1ist(width=600, height=600, title="=[H & & ",
colors=cols, piesliceText="value", pieHole=0.5, 1s53D=TRUE), chartid="donut")
plot(pie2)
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# OO 22272
score =- read.table("score.txt”, header=T)

# MOl XtE 2|7
pie(score$= [, labels = paste(scores&d ™, "-", scorei=M), col = rainbow(10), clockwise = TRUE)

# S E=Z T Tlabel Ltef N 2
pie(score$= (M, labels = paste(scores&d3H, "\n", "(",scorei=M,")"), col = rainbow(10), clockwise = TRUE)

## googlevis I 7| &l AbE &H2I
install. packages("googlevis")
Tibrary(googlevis)

# MY A

buildcolors =- function({color_count){
colors =- rainbow(color_count) SL= O C| 3 @) 4| Ol A=
colors <- substring(colors, 1, 7) o|_I-E |_|—_T|—o T'__I-”E |_IE'I /\l —|—EEO-I
colors <- paste(colors, collapse="","")
colors =- paste("'", colors, "'", sep="") <t 74 A AlSH 3 X}
colors <- paste("[", colors, "]", sep="") '—l-oO.” -I = O ‘—-Io

return{colors)

-
+
J

cols =- buildcolors{10)

# IOl AtE & G2
# 2 YAEZZHH AL £
pie <- gvisPiechart(data.frame(scoreid E, scorei=0),
option = Tist{width=600, height=600, title="= [ &3 ",
colors= cols, piesliceText="1label”, pieHole=0.5), chartid="donut™)
plot(pie)

# 3p It0l xFE BHE 2
pie2 =- gvisPiechart(data.frame(scoreid 3 ,scorei=MH),
option=1ist(width=600, height=600, title="=[H & & ",
colors=cols, piesliceText="value", pieHole=0.5, 1s53D=TRUE), chartid="donut")
plot(pie2)
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# 00l =422
score =- read.table("score.txt”, header=T)

# MWMOlFE 2|2
pie(score$= [, labels = paste(scores&d ™, "-", scorei=M), col = rainbow(10), clockwise = TRUE)

SZ =2 E label LIEHLH 2]
p1E{5c0rE$EI}|, Tabels = paste(scoresd&EH, "\n", "(",scorei=MH,")"), col = rainbow(10), clockwise = TRUE)

## googlevis IHF| Al ALE 5t7
install. packages("googlevis")
Tibrary(googlevis)

#MA S

buildcolors =- function({color_count){
colors <=- rainbow(color_count)
colors <- substring(colors, 1, 7)
colors <- paste(colors, collapse="","")
colors =- paste(”'", colors, """, sep="")
colors <- paste("[", colors, "]", sep="")
return{colors)

}
cols =- buildcolors{10) IS3D TRUE .LLl'Ol xl’ % 3D JEHEE E-é;

# mol AE FEHEH
# Y Y AEZHH AL &
pie <- gvisPiechart(data.frame(scoreid E, scorei=0),
option = Tist{width=600, height=600, title="= [ &3 ",
colors= cols, piesliceText="1label"”, pieHole=0.5), |chartid="donut™)

plot(pie)

# 30 Wo| AE BE= 2
pie2 <- gvisPiechart(data.frame(scorei&d Y ,scorei=0H),
option=1ist(width=600, height=600, title="=[H & & ",
cn'lc:-r5=c0'|5, p'iES'I'i[ETEHt="ua'Iue", pieHole=0.5, is3D=TRUE), chartid="donut")
plot(pie2)
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(&) HE AHE

# HE THE - )
library(googlevis) googleVis Iff 7| X| 2| L& §| O| E] Fruits AFHE

Fruits

bubble =- gvisBubbleChart(Fruits, idvar="Fruit", xvar="sales"”, yvar="Expenses"”, colorvar="vyear",
sizevar="profit"”, options=1list(height=600, weight=200))

plot (bubble)
> Fruits

Fruit Year Location Sales Expenses Profit Date
1 apples 2008 west 98 78 20 2008-12-31
2 apples 2009 west 111 79 32 2009-12-31
3 apples 2010 west B9 76 13 2010-12-31
4 oranges 2008 East 096 Bl 15 2008-12-31
5 Bananas 2008 East 85 76 9 2008-12-31
6 Oranges 2009 East 93 80 13 2009-12-31
/ Bananas 2009 East o4 78 16 2009-12-31
8 Oranges 2010 East 98 91 7 2010-12-31
9 Bananas 2010 East 81 71 10 2010-12-31

source : https://blog.naver.com/gywlsangel/221327614715
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# HE AE

=
L:
i
>t

library(googlevis)

rnits

bubble =- gvisBubbleChart(Fruits, idvar="Fruit", xvar="sales", yvar="Expenses"”, colorvar="vyear",
sizevar="profit"”, options=1list(height=600, weight=200))

plot(bubble)

idvar : H{ = 0] EA|S O| &
xvar : x= 0] plotting® =X| & =l E
yvar : y=0f plotting& =X HlH
Colorvar: A2 HE2 HE (Year) 2 E

sizevar : 37| HEE 0] (profiy) 22 M ™
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(&) HE AHE

# HE AtE

library(googlevis)

Fruits

bubble =- gvisBubbleChart(Fruits, idvar="Fruit", xvar="sales", yvar="Expenses"”, colorvar="vyear",

sizevar="profit’ _opntions=list(height-600, weight=200)}

plot (bubble)

http://127.0.0.1:29348/custom/googleVis/BubbleChartID3d701a31286¢.html 1 2f = 13

DATA ARTIST GROUP @xzm


http://127.0.0.1:29348/custom/googleVis/BubbleChartID3d701a31286c.html
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F

|:|O|'

A
T

@ matplot() =
SFLte| x HIE| ZY0f| CHSHO] o] JHe| y HiE] 2t 2HX|

r|r

Ex) matplot(x, y, type, Ity, lwd, pch, col, cex, -

#x,y: HRES O20] 9feh HE = HA U
ottt U = F0f| ottt FOiX|= B2 FO{T U
2Tt

# type : AHFEEE LIEIL= A= HO BR=p

#Ity, lwd : M9 387 81 m7|

)

DATA ARTIST GROUP @x@m



F

/. R

got

A
T

# x W= BlIE OH=D

Year <- 2013:2018

# SK ME=H £E

SK <- c¢(0.496, 0.484, 0.486, 0.479, 0.524, 0.650)

# otet Al=E =2
HanHwa <- c¢(0.331, 0.389, 0.472, 0.468, 0.430, 0.564)

# ddl Al=E 52

Nexen<- c(0.571, 0.619, 0.545, 0.538, 0.486, 0.476)

#y P OO0 Zdg =D
winning_Rate <- data.frame(SK, HanHwa, Nexen)
x11()
# e EZ LIEFLH D
matplot(Year, Winning_Rate, type='0",
pch=c(1,2,3), col=c("red","green", "blue"))

# legend Et=-= ®d| =I5t

Team=c("SK", "HanHwa", "Nexen")

legend("top"”, Team,col=c("red","green"”,"blue"),
pch=c(1,2,3), title="AlZE =Z&")

ShLEO| x BIE ZL2 2 2013 H 2 H
2018 ATNMK| Aty HIE| S OHE
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F

/. R

got

A
T

# x Ho- HE OF=D)
Year <- 2013:2018

#SK AZ=YH =5
SK <- ¢(0.496, 0.484, 0.486, 0.479, 0.524, 0.650)

# otet Al=E =2

HanHwa <- c¢(0.331, 0.389, 0.472, 0.468, 0.430, 0.564)

FAM AEY BE

Nexen<- c(0.571, 0.619, 0.545, 0.538, 0.486, 0.476)

#y W= OOH Zoy BF=D

winning_Rate <- data.frame(SK, HanHwa, Nexen)

x11()

# e EZ LIEFLH D

matplot(Year, Winning_Rate, type='o
pch=c(1,2,3), col=c("red","green", "blue"))

# Tegend Eh===F B4 IJP ]

Team=c("SK", "HanHwa", "Nexen")

legend("top"”, Team,col=c("red","green"”,"blue"),
pch=c(1,2,3), title="AlZE =Z&")

2013A | =82 H o 2
2018A| =7HK| Z} Elo| s &= HlE

E E AAl:'-

=M U0l AxE
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/. R

got

A
T

# x Ho- HE OF=D)
Year <- 2013:2018

# SK ME=H £E

SK <- c¢(0.496, 0.484, 0.486, 0.479, 0.524, 0.650)

# otet Al=E =2
HanHwa <- c¢(0.331, 0.389, 0.472, 0.468, 0.430, 0.564)

# ddl Al=E 52

Nexen<- c(0.571, 0.619, 0.545, 0.538, 0.486, 0.476)

Fy B¢ d0/g =dg IFE]]

kﬁiining_Rate <- data.frame(SK, HanHwa, Nexen)

x11()

# e EZ LIEFLH D

matplot(Year, Winning_Rate, type='0",
pch=c(1,2,3), col=c("red","green", "blue"))

# legend Et=-= ®d| =I5t

Team=c("SK", "HanHwa", "Nexen")

legend("top"”, Team,col=c("red","green"”,"blue"),
pch=c(1,2,3), title="AlZE =Z&")

O] 709 y HH XS oo &
7| #/oll HIOIH Z2f &l 2= ALt
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/. R

got

A
T

# x Ho- HE OF=D)
Year <- 2013:2018

#SK AZ=YH =5
SK <- ¢(0.496, 0.484, 0.486, 0.479, 0.524, 0.650)

# otet Al=E =2

HanHwa <- c¢(0.331, 0.389, 0.472, 0.468, 0.430, 0.564

# ddl Al=E 52

Nexen<- c(0.571, 0.619, 0.545, 0.538, 0.486, 0.476)

#y W= OOH Zoy BF=D

winning_Rate <- data.frame(SK, HanHwa, Nexen)
x110)

# JeHZZ LIEFLH D r

matplot(Year, Winning_Rate, type='0",
pch=c(1,2,3), col=c("red","green", "blue™))

Winning_Rate

040 045 0.50 055 0.60 0.65

0.35

T T T T T
2014 2015 2016 2017 2018

Year

# legend Et=-= ®d| =I5t

Team=c("SK", "HanHwa", "Nexen")

legend("top"”, Team,col=c("red","green"”,"blue"),
pch=c(1,2,3), title="AlZE =Z&")
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got

A
T

# x W= BlIE OH=D

065
I

Year <- 2013:2018

080
I

#SK AZ=YH =5
SK <- ¢(0.496, 0.484, 0.486, 0.479, 0.524, 0.650)

055
I

# otet Al=E =2

HanHwa <- c¢(0.331, 0.389, 0.472, 0.468, 0.430, 0.5¢

0.50
I

Winning_Rate

# ddl Al=E 52

Nexen<- c¢(0.571, 0.619, 0.545, 0.538, 0.486, 0.476) N

045
I

040
I

#y W= OOH Zoy BF=D

winning_Rate <- data.frame(SK, HanHwa, Nexen)
x11(0) 7
# e EZ LIEFLH D .

035
I

matplot(year, Winning_Rate, type='o0", 2013 2014 2015 2016 2017 2018
pch=c(1,2,3), col=c("red","green”, "blue")]

Year

# legend Et=-= ®d| =I5t

Team=c("SK", "HanHwa", "Nexen")

legend("top"”, Team,col=c("red","green"”,"blue"),
pch=c(1,2,3), title="AlZE =&")
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F

/. R

got

A
T

Q) abline() &t

x-y GHO| y=a+bx2| 24, y=h, x=vE JE|= &=+

Ex) abline(a, b, Ity, col, other options) #y = a + bx
abline(h = a, Ity, col, other options) #y = a
abline(v = b, Ity, col, other options) #x=Db

abline(Im object) # 3|7 ZM

# Ity : line type2 £ 1-solid line, 2-dashed line &

# col : 2] o| M4t

DATA ARTIST GROUP @x@m



# R LHZEF cars O] O] E
cars

|car5[l:4.]

#3517 23 Mg
z <= Im(dist ~ speed, data = cars)
summary(z)

# cars 0| E METZ LIEFLY D

x11()
par(mfrow=c(1,1))
plot(cars, main = "abline")

# horizontal
abline(h = 20)
abline(h 30)

# vertical
abTline(v = 20, col = "blue’)

# y = a + bx
abline(a = 40, b = 4, col = 'red')

# reg Pl==
abline(z, 1ty = 2, Twd = 2, col = 'green')

# coef @2l ==

abline(zScoef, 1ty = 3, 1wd = 2, col = "red")

> cars[1l:4,]

speed dist
1 4 2
2 4 10
3 7 4
4 7 22
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/RO E

# R LW & cars 0O 0] E
cars
cars[1:4,]

#z| ¢ o ASt

z <= Im(dist ~ speed, data = cars)

summary(z)

# cars OO E METZE LIEHL D]
x11()

par(mfrow=c(1,1))

plot(cars, main = "abline")

# horizontal
abline(h 20)
abline(h 30)

# vertical
abTline(v = 20, col = "blue’)

# y = a + bx
abline(a = 40, b = 4, col = 'red')

# reg Pl==
abline(z, 1ty = 2, Twd = 2, col = 'green')

# coef 2l ==
abline(zScoef, 1ty = 3, 1wd = 2, col = "red")

> summary(z)

Call:
Im(formula = dist ~ speed, data = cars)

Residuals:
Min 10 Median 3 Max
-29.069 -9.525 -2.272 9.215 43.201

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) -17.5791  6.7584 -2.601 10,0123 *
speed 39324 0.4155  9.464 1,49e-12 #+

Signif. codes: 0 "***' 0,001 “*+' 0,00 *' 0,05 .7 0.1 " "1

Residual standard error: 15,38 on 48 degrees of freedom
Multiple R-squared: 0.6511,  Adjusted R-squared: 0.6438
F-statistic: 89.57 on 1 and 48 DF, p-value: 1.49e-12

DATA ARTIST GROUP @xzm




/RO E

# R LH &P cars
cars
cars[1:4,]

Gl Of &

#z)# 2=
z <= Im(dist ~ speed, data =
summary(z)

= gt

cars)

# cars HI0|HE MAESTZE LIEFLH D

x11()

abline

120
|

100
|

80

par(mfrow=c(1,1))
plot(cars, main =

"abline™)

# horizontal
abline(h = 20)
abline(h 30)

# vertical

abTline(v = 20, col = "blue’)
# y = a + bx

abline(a = 40, b = 4, col = 'red')
# reg 2l==

abline(z, 1ty = 2, Twd = 2, col =

# coef 2l ==
abline(zScoef, 1ty = 3,

Twd = 2, col =

dist
80

40

[T o 3 o I o]

[s]
oo 0 o
o]

15 20 25

speed

‘green')

'red')

GROUP @xzm

DATA ARTIST




/RO E .

# R LW & cars 0O 0] E
cars
cars[1:4,]

#3517 23 Mg
z <= Im(dist ~ speed, data = cars)
summary(z)

abline

120
|
L]

# cars OO E METZE LIEHL D]
x11()

par(mfrow=c(1,1)) ’
plot(cars, main = "abline") 8 - °

100
|

# horizontal ©
abline(h = 20) o
abline(h 30) °

dist
80

I

[s)

oo 0 o]

# vertical ° ° o o o
abline(v = 20, col = "blue’) IR

20
o

# y = a + bx o °
abline(a = 40, b = 4, col = "red") S

5 10 15 20 25
# reg Pl==
abline(z, 1ty = 2, Twd = 2, col = 'green')

speed

# coef 2l ==
abline(zScoef, 1ty = 3, 1wd = 2, col = "red")

DATA ARTIST GROUP @xzm



/RO E

# R LH &P cars
cars
cars[1:4,]

Gl Of &

#z)# 2=
z <= Im(dist ~ speed, data =
summary(z)

= gt

cars)

# cars OO E METZE LIEHL D]
x11()
par(mfrow=c(1,1))
plot(cars, main = "abline")
# horizontal

abline(h = 20)

abline(h 30)

# vertical

abTline(v = 20, col = 'blue’)

# y = a + bx

abline(a = 40, b = 4, col = 'red')
# reg 2=

abline(z, 1ty = 2, Twd = 2, col =

# coef 2l ==
abline(zScoef, 1ty = 3,

‘green')

Twd = 2, col =

'red')

dist

120

100

80

g0

40

20

abline

speed
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# R LW & cars 0O 0] E
cars
cars[1:4,]

#3|H 2@ HAE
z <= Im(dist ~ speed, data = cars)
summary(z)

# cars 0| E METZ LIEFLY D

x11()
par(mfrow=c(1,1))
plot(cars, main = "abline")

# horizontal
abline(h = 20)
abline(h 30)

# vertical
abTline(v = 20, col = "blue’)

# vy = a + bx

abline(a = 40, b = 4, col = 'red')

# reg Pl==
abline(z, 1ty = 2, Twd = 2, col = 'green')

# coef @2l ==

abline(zScoef, 1ty = 3, 1wd = 2, col = "red")

dist

120

100

B0

60

40

20

abline

10 15 20 25

DATA ARTIST GROUP @xzm




/RO E

# R LH &P cars
cars
cars[1:4,]

Gl Of &

#z)# 2=
z <= Im(dist ~ speed, data =
summary(z)

= gt

cars)

# cars OO E METZE LIEHL D]
x11()
par(mfrow=c(1,1))
plot(cars, main = "abline")
# horizontal

abline(h = 20)

abline(h 30)

# vertical

abTline(v = 20, col = "blue’)

# y = a + bx

abline(a = 40, b = 4, col = 'red')

# reg 2l=

abline(z, 1ty = 2, Twd = 2, col =

‘green')

# coef 2l ==
abline(zScoef, 1ty = 3,

Twd = 2, col =

'red')

dist

120

100

80

60

40

20

abline

15 20 25
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/RO E

# R LH &P cars
cars
cars[1:4,]

Gl Of &

#z)# 2=
z <= Im(dist ~ speed, data =
summary(z)

= gt

cars)

# cars OO E METZE LIEHL D]
x11()
par(mfrow=c(1,1))
plot(cars, main = "abline")
# horizontal

abline(h = 20)

abline(h 30)

# vertical

abTline(v = 20, col = "blue’)

# y = a + bx
abline(a = 40, b = 4, col = 'red')
# reg 2l==

abline(z, 1ty = 2, Twd = 2, col = 'green')

¥ coef 0O1:z==

abline(zScoef, 1ty = 3, 1wd = 2, col = "red")

dist

120

100

80

60

40

20

abline

10 15 20 25
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Q

legend() &+
HE| S £2{5l= g4 2
Jl

=
JE S LIEHT| 2I8H A-E

legend(x, y, legend, pch, Ity fill, col, )
X,y : legendS &2 9/%| X%

ex) x=a, y=b : Z& (a,b) 0f Hal|S £
2X|E LIEI = 2XIALR

ex) “topright”, “bottomleft”, “center” &

pch : ol Ciigh H2|E B2, S F=017| #I5h ArE
Ity : 410]l et EHall 2 J2, 12| typeS +=0t2| 2ol AHE
fill : Hof| CHeh HeflZ J2, Hel MyS A=5| flol ALE

o
pchet Ity SAl AFE : Fif UE SAI0f| ALEet 22T 9| Bz

| M-

7l O]Atol JfmE =245t plotOf|AM 2+ J2ijmo| 12 S

LIERLH?| 9t
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got

A
T

# R graphic Device & @l 5]

x11()

# type = no plotting= Z & H5tH plot E&® 5t
plot(1:10, type= "n", x]ab-"" ylab="", main="Tegend")

#FXE UEtzs SHE Bd LIERLD]
1egend(”bottomr1ght” "(x,y)", pch=1, title="bottomright")
legend("bottom","(x,y)", pch=1, title="hottom")
legend("bottomleft","(x,y)", pch 1, titTe="bottomleft")
legend("Teft","(x,y)", pch=1, t1t1e-"1eft")
legend("topTeft"”,"(x,y)", pch 1, titTe="topleft")
legend("top"”," (x,y)", pch=1, t1t1e-"top")
legend("topright™,"(x,y)", pch-l title="topright")
legend("right","(x,y)", pch=1, title="right")
legend("center”,"(x,y)", pch=1, title="center")

legends <- c(”Legendl“,"LegendZ”)

#x,y HHEE SofA Hdl LIELRD

legend(3,8, Tegend = Tegends, pch=1:2, col=1:2)
legend(7,8, legend = Tegends, pch=1:2, col=1:2, Tty=1:2)
legend(3,4, legend = legends, fill=1:2)

legend(7,4, legend = legends, fi11=1:2, density=30)

T D¢
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# R graphic Device & 5}

XI:LO legend

# type = no plotting= & A A 5r (4 plot ¥ o o)) S

plot(1:10, type= "n", x]ab-”” ylab="", main= ”legend”h

# FAAZE LUEUEs 20HZ B LIEHLRD ©

1egend(”bottomr1ght” "(x,y)", pch=1, title="bottomright")

Tegend("bottom™,"(x,y)", pch=1, t1t1e-”bottom”)

Tegend("bottomleft"”, " (x,y)", pch 1, title="bottomleft") o

Tegend("Teft","(x,y)", pch=l, t1t1e-”1eft”)

Tegend("topleft”,"(x,y)", pch 1, title="topleft")

Tegend("top","(x,¥)", pch=1, t1t1e-”top”)

Tegend("topright”," (x,y)", pch 1, title="topright™) N

Tegend("right","(x,y)", pch=l, t1t1e-”r1ght”)

Tegend("center”,"(x,y)", pch=1, title="center")

Tegends <- c(”Legendl”,”Legendz”) o

#x,y HHE FoiA Hdl LIELD | | | | |
2 4 6 8 10

Tegend(3,8, legend = legends, pch=1:2, col=1:2)
Tegend(7,8, legend = legends, pch=1:2, col=1:2, 1ty=1:2)
Tegend(3,4, Tegend = legends, fi11=1:2)

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)
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/ RO °

# R graphic Device & 5}

x11()

# type 2 no plotting== & H5HH plot E& 5D

plot(1:10, type= "n", x]ab-”” ylab="", main="Tegend") legend

# RS LEIE 2012 Yl LIELED y

1egend(”bottomr1ght” "(x,y)", pch=1, title="bottomright")

Tegend("bottom™,"(x,y)", pch=1, t1t1e-”bottom”)

Tegend("bottomleft"”, " (x,y)", pch 1, title="bottomleft") ®

Tegend("Teft","(x,y)", pch=l, t1t1e-”1eft”)

Tegend("topleft”,"(x,y)", pch 1, title="topleft")

Tegend("top","(x,¥)", pch=1, t1t1e-”top”) ©

Tegend("topright”," (x,y)", pch 1, title="topright™)

Tegend("right","(x,y)", pch=l, t1t1e-”r1ght”)

Tegend("center”,"(x,y)", pch=1, title="center") <

Tegends <- c(”Legendl”,”Legendz”)

#x,y HHE FoiA Hdl LIELD o

Tegend(3,8, legend = legends, pch=1:2, col=1:2) botiomrignt
Tegend(7,8, legend = legends, pch=1:2, col=1:2, 1ty=1:2) ° (xy)
lTegend(3,4, legend = legends, fil1=1:2) ) . : 0

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)
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# R graphic Device & 5}

x11()

# type 2 no plotting== & H5HH plot E& 5D

plot(1:10, type= "n", x]ab-”” ylab="", main="Tegend") legend

# S LEHE 2012 8 LIEHW)) )

le end(”bottomright” "(x,y)", pch=1, title="bottomright")

Tegend("bottom”,"(x,y)", pch=1, title="bottom")

Tegend("bottomTeft”™, " (x,y)", pch 1, title="bottomleft") ®

Tegend("Teft","(x,y)", pch=l, t1t1e-”1eft”)

Tegend("topleft”,"(x,y)", pch 1, title="topleft")

Tegend("top","(x,¥)", pch=1, t1t1e-”top”) ©

Tegend("topright”," (x,y)", pch 1, title="topright™)

Tegend("right","(x,y)", pch=l, t1t1e-”r1ght”)

Tegend("center”,"(x,y)", pch=1, title="center") <

Tegends <- c(”Legendl”,”Legendz”)

#x,y HHE FoiA Hdl LIELD N

Tegend(3,8, legend = legends, pch=1:2, col=1:2) botiom botiomright
Tegend(7,8, legend = Tegends, p;h=1:2, col=1:2, 1ty=1:2) | °ﬂﬂ‘ | OUﬂ
Tegend(3,4, Tegend = legends, fi11=1:2) A 6 5 0

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)
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# R graphic Device & 5}

x11()

# type 2 no plotting== & H5HH plot E& 5D

plot(1:10, type= "n", x]ab-””, ylab="", main="Tegend") legend

# FAAZE LUEUEs 20HZ B LIEHLRD )

1egend(”bottomr1ght” "(x,y)", pch=1, title="bottomright")

legend("bottom","(x,y)", pch=1 t1t1e-”bottom”)

legend("bottomleft”,"(x,y)", pch=1, title="bottomleft") ®

Tegend("Teft"™,"(x,y)", pch=L1, t1t1e-”1eft”)

Tegend("topleft”,"(x,y)", pch 1, title="topleft")

Tegend("top","(x,¥)", pch=1, t1t1e-”top”) ©

Tegend("topright”," (x,y)", pch 1, title="topright™)

Tegend("right","(x,y)", pch=l, t1t1e-”r1ght”)

Tegend("center”,"(x,y)", pch=1, title="center") -

Tegends <- c(”Legendl”,”Legendz”)

#x,y HHE FoiA Hdl LIELD o

Tegend(3,8, legend = legends, pch=1:2, col=1:2) bottomlet botiom bottomright
Tegend(7,8, legend = legends, pch=1:2, col=1:2, 1ty=1:2) ° (xy) ° (xy) o (xy)

Tegend(3,4, legend = legends, fi11=1:2) , } . : 0

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)
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/ RO °
# R graphic Device & 5}

x11()

# type 2 no plotting== & H5HH plot E& 5D

plot(1:10, type= "n", x]ab-””, ylab="", main="Tegend") legend

# FXE LE= 202 Bal LFELD i

1egend(”bottomr1ght” "(x,y)", pch=1, title="bottomright")

Tegend("bottom™,"(x,y)", pch=1, t1t1e-”bottom”)

legend("bottomleft”,"(x,y)", pch 1, title="bottomleft") ®

1egend(”1eft” , (x,¥)", pch=1, title="left")

Tegend("topTeft”,"(x,y)", pch 1, title="topleft")

Tegend("top","(x,¥)", pch=1, t1t1e-”top”) © T

Tegend("topright”," (x,y)", pch 1, title="topright™) @ (xy)

Tegend("right","(x,y)", pch=l, t1t1e-”r1ght”)

Tegend("center”,"(x,y)", pch=1, title="center") <

Tegends <- c(”Legendl”,”Legendz”)

#x,y HHE FoiA Hdl LIELD N

legend(3,8, Tegend = Tegends, pch=1:2, col=1:2) pottomiet botom bottomigh
Tegend(7,8, legend = legends, pch=1:2, col=1:2, 1ty=1:2) o (xy) ° (xy) ° (xy)
Tegend(3,4, Tegend = legends, fi11=1:2) ; é é %

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)
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/ RO °

# R graphic Device & 5}

x11()

# type £ no plotting®E 4 3HH plot EF 3}

plot(1:10, type= "n", xlab="", ylab="", main="Tegend") legend
o _| topleft

# FAAZE LUEUEs 20HZ B LIEHLRD ) op(x,n

Tegend("bottomright”,"(x,y)", pch=l, title="bottomright")

Tegend("bottom"™,"(x,y)", pch=1, title="bottom")

Tegend("bottomleft”,"(x,y)", pch=1, title="bottomleft") ]

Tegend("Teft","(x.y)", pch=1, title="left")

|1egend(”top1eft”.”(x.y)”. pch=1, title="topleft")

Tegend("top","(x,y)", pch=1, title="top") © T et

Tegend("topright”,"(x,y)", pch=1, title="topright") ° (xy)

Tegend("right™,"(x,y)", pch=1, title="right")

Tegend("center”,"(x,y)", pch=1, title="center") ¥

Tegends <- c("Legendl”,"Legend2™)

#x,y HHE FoiA Hdl LIELD o

Tegend(3,8, legend = legends, pch=1:2, col=1:2) botiomlet botiom botiomight

lTegend(7,8, legend = Tegends, pch=1:2, col=1:2, 1ty=1:2) > o) N | "

Tegend(3,4, Tegend = legends, fi11=1:2) 2 4 6 g 10

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)
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F

/. R

got

A
T

# R graphic Device & 5}
x11()

# type £ no plotting®E 4 3HH plot EF 3}
plot(1:10, type= "n", xlab="", ylab="", main="Tegend")

# FAAZE LUEUEs 20HZ B LIEHLRD
Tegend("bottomright”,"(x,y)", pch=l, title="bottomright")
Tegend("bottom"™,"(x,y)", pch=1, title="bottom")
Tegend("bottomleft”,"(x,y)", pch=1, title="bottomleft")
Tegend("Teft","(x,y)", pch=1, title="left")
legend("topleft”,"(x,y)", pch=1, title="topleft")

Tegend("top", "(x,y)", pch=1, title="top")
Tegend("topright”,"(x,y)", pch=1, title="topright")
Tegend("right™,"(x,y)", pch=1, title="right")

Tegend("center”,"(x,y)", pch=1, title="center")

legends <- c("Legendl","Legend2")

#x,y HHE FoiA Hdl LIELD

Tegend(3,8, legend = legends, pch=1:2, col=1:2)
Tegend(7,8, legend = legends, pch=1:2, col=1:2, 1ty=1:2)
Tegend(3,4, Tegend = legends, fi11=1:2)

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)

10

legend

topleft
o ()

left
o (xy)

bottomleft
o ()

top
o {xy)

bottom
o (xy)

bottomright
o (xy)

2

|
10

DATA ARTIST GROUP @xzm




F

/. R

got

A
T

# R graphic Device & 5}
x11()

# type £ no plotting®E 4 3HH plot EF 3}
plot(1:10, type= "n", xlab="", ylab="", main="Tegend")

# FAAZE LUEUEs 20HZ B LIEHLRD
Tegend("bottomright”,"(x,y)", pch=l, title="bottomright")
Tegend("bottom"™,"(x,y)", pch=1, title="bottom")
Tegend("bottomleft”,"(x,y)", pch=1, title="bottomleft")
Tegend("Teft","(x,y)", pch=1, title="left")
Tegend("topleft”,"(x,y)", pch=1, title="topleft")
Tegend("top","(x,¥)", pch=1, title="top")

legend("topright”,"(x,v)", pch=1, title="topright")
Tegend("right™,"(x,y)", pch=1, title="right")
Tegend("center”,"(x,y)", pch=1, title="center")

legends <- c("Legendl","Legend2")

#x,y HHE FoiA Hdl LIELD

Tegend(3,8, legend = legends, pch=1:2, col=1:2)
Tegend(7,8, legend = legends, pch=1:2, col=1:2, 1ty=1:2)
Tegend(3,4, Tegend = legends, fi11=1:2)

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)

10

legend

_| topleft

o (xy)

left
o (xy)

bottomleft
© (xy)

top
o (xy)

bottom
o (xy)

topright
° (xy)

bottomright
° (xy)

2

|
10
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Z8

/. R

got

# R graphic Device & 5}
x11()

# type £ no plotting®E 4 3HH plot EF 3}
plot(1:10, type= "n", xlab="", ylab="", main="Tegend") legend

10

_| topleft top topright
o (xy) o (xy) o (xy)

# FIAS LiE= 0 Z 8 LIEHLD]

Tegend("bottomright”,"(x,y)", pch=l, title="bottomright")
Tegend("bottom"™,"(x,y)", pch=1, title="bottom")
Tegend("bottomleft”,"(x,y)", pch=1, title="bottomleft") ®
Tegend("Teft","(x,y)", pch=1, title="left")
Tegend("topleft”,"(x,y)", pch=1, title="topleft")

1egend(”top”!”(x,y)”, pch=1, t1t1e=ftop”) | © T -
Jlegend("topright”,"(x,y)", pch=1, title="topright") o (xy) > (xy)

lTegend("right","(x,y)", pch=1, title="right")
Tegend("center”,"(x,y)", pch=1, title="center") <

legends <- c("Legendl","Legend2")

#x,y ZTHEE M B L]

legend(3,8, legend = legends, pch=1:2, col=1:2) bottorlef bottom bottomright
Tegend(7,8, legend = legends, pch=1:2, col=1:2, 1ty=1:2) ° (xy) ° (xy) o (xy)

legend(3,4, legend = legends, fil1=1:2) , ) . : o
Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)
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F

/. R

got

A
T

# R graphic Device & 5}
x11()

# type £ no plotting®E 4 3HH plot EF 3}
plot(1:10, type= "n", xlab="", ylab="", main="Tegend")

# FAAZE LUEUEs 20HZ B LIEHLRD
Tegend("bottomright”,"(x,y)", pch=l, title="bottomright")
Tegend("bottom"™,"(x,y)", pch=1, title="bottom")
Tegend("bottomleft”,"(x,y)", pch=1, title="bottomleft")
Tegend("Teft","(x,y)", pch=1, title="left")
Tegend("topleft”,"(x,y)", pch=1, title="topleft")
Tegend("top","(x,y)", pch=1, title="top")
Tegend("topright”,"(x,y)", pch=1, title="topright")
Tegend("right”,"(x,y)", pch=1, title="right")

1eéend(”center”,”(x,y)”, pch=1, title="center")

legends <- c("Legendl","Legend2")

#x,y HHE FoiA Hdl LIELD

Tegend(3,8, legend = legends, pch=1:2, col=1:2)
Tegend(7,8, legend = legends, pch=1:2, col=1:2, 1ty=1:2)
Tegend(3,4, Tegend = legends, fi11=1:2)

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)

10

legend

topleft
o (xy)

left
° (xy)

bottomleft
o (xy)

top
° (xy)

center
o (xy)

bottom
o (xy)

topright
o (xy)

right
o (xy)

bottomright
o (xy)

2

|
10
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/RO E .

# R graphic Device & 5}

x11()

# type 2 no plotting== & H5HH plot E& 5D

plot(1:10, type= "n", x]ab-””, ylab="", main="Tegend") legend

# S UEE 202 %3 UEL)D) o o g
1egend(”bottomr1ght” "(x, y)”, pch=1, title="bottomright")

Tegend("bottom™,"(x,y)", pch=1, t1t1e-”bottom”)

Tegend("bottomleft"”, " (x,y)", pch 1, title="bottomleft") ©

legend("Teft","(x,y)", pch=1, t1t1e-”1eft”) e
Tegend("topleft”,"(x,y)", pch 1, title="topleft")

Tegend("top","(x,¥)", pch=1, t1t1e-”top”) T — —
Tegend("topright”," (x,y)", pch 1, title="topright™) > ) o () oiy)
Tegend("right","(x,y)", pch=1, t1t1e-”r1ght”) ’ ’ ’
Tegend("center”,"(x,y)", pch=1, title="center") .

Tegends <- c(”Legendl”,”Legendz”)

#x,y HEE SoiA Hell LIEFLRD

1egend(3,8, legend = 1egends pch=1:2, col=1:2) ~ _
Tegend(7,8, Tegend = legends, pch=1:2, col=1:2, 1ty=1:2) b?iﬁ? E?EE bf?gﬁm

1egend(3,4, Tegend = legends, f111=l:2)
Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)

|
10
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/ RO °
# R graphic Device & 5}
x11()
# type 2 no plotting== & H5HH plot E& 5D
plot(1:10, type= "n", x]ab-””, ylab="", main="Tegend") legend

_ o _| topleft top topright
F SRS UEE S0E HY LEt D) N ) c )
1egend(”bottomr1ght” "(x, y)”, pch=1, title="bottomright")
Tegend("bottom™,"(x,y)", pch=1, t1t1e-”bottom”)
Tegend("bottomleft"”, " (x,y)", pch 1, title="bottomleft") ® + Legend’ Lot
Tegend("Teft","(x,y)", pch=l, t1t1e-”1eft”) A Legend? -4~ Legend?
Tegend("topleft”,"(x,y)", pch 1, title="topleft")
legend("top"," (x,y)", pch=1, t1t1e-”top”) © p— g
Tegend("topright”,"(x,y)", pch 1, title="topright") o (xy) o ixy) > ()
Tegend("right","(x,y)", pch=l, t1t1e-”r1ght”)
Tegend("center”,"(x,y)", pch=1, title="center") .
Tegends <- c(”Legendl”,”Legendz”)
#x,y HHEE SolM el LIEHLRD .
legend(3,8, Tegend = Tegends, pch=1:2 co1=1:2) — botom botomigit
legend(7,8, Tegend = Tegends, pch=1:2, col=1:2, Tty=1:2) o (xy) @ (xy) o (xy)

Tegend(3,4, legend = legends, fill=1: 2)
Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)

2

T
10
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/ RO °
# R graphic Device & 5}
x11()
# type £ no plotting®E 4 3HH plot EF 3}
plot(1:10, type= "n", xlab="", ylab="", main="Tegend") legend

_ o _| topleft top topright
FUAE LEE S0 9 e "o oy oy
Tegend("bottomright”,"(x,y)", pch=l, title="bottomright")
Tegend("bottom"™,"(x,y)", pch=1, title="bottom")
Tegend("bottomleft”,"(x,y)", pch=1, title="bottomleft") @  Legendt  Legendt
Tegend("left","(x,y)", pch=1, title="Teft") A Legend? -4~ Legend2
Tegend("topleft”,"(x,y)", pch=1, title="topleft")
lTegend("top"," (x,y)", pch=1, titTe="top") © T po— o
Tegend("topright”,"(x,y)", pch=1, title="topright") > (xy) o (xy) o (xy)
Tegend("right™,"(x,y)", pch=1, title="right")
Tegend("center”,"(x,y)", pch=1, title="center") <
Tegends <- c("Legendl”,"Legend2™) - tggmg
#x,y HHE FoiA Hdl LIELD “
legend(3,8, Tegend = Tegends, pch=1:2, col=1:2) y— bottom potomight
legend(7,8, Tegend = legends, pch=1:2, col=1:2, Tty=1:2) > () ° (xy) ° (k)
Tegend(3,4, Tegend = legends, fi11=1:2) , i é é 1;

Tegend(7,4, Tegend = Tegends, fi11=1:2, density=30)
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/ RO °
# R graphic Device & 5}
x11()
# type £ no plotting®E 4 3HH plot EF 3}
plot(1:10, type= "n", xlab="", ylab="", main="legend") legend

o | topleft top topright
# FAAZE LUEUEs 20HZ B LIEHLRD @ (xy) ° (1) o (iy)
Tegend("bottomright”,"(x,y)", pch=l, title="bottomright")
Tegend("bottom"™,"(x,y)", pch=1, title="bottom")
Tegend("bottomleft”,"(x,y)", pch=1, title="bottomleft") i o Legend o Legend
Tegend("Teft","(x,y)", pch=1, title="left") £ Legend? ~#- Legend?
Tegend("topleft”,"(x,y)", pch=1, title="topleft")
legend("top","(x,y)", pch=1, title="top") ° T en certer g
Tegend("topright”,"(x,y)", pch=1, title="topright") ° (xy) ° (xy) ° (xy)
Tegend("right™,"(x,y)", pch=1, title="right")
Tegend("center”,"(x,y)", pch=1, title="center") <
legends <- c("Legendl","Legend2") o 7 Lo
#x,y HHE FoiA Hdl LIELD o
legend(3,8, legend = legends, pch=1:2, col=1:2) bottormlef bottom bottomright
Tegend(7,8, legend = legends, pch=1:2, col=1:2, 1ty=1:2) ° (xy) ° (xy) ° (xy)
legend(3,4, legend = legends, fill=1:2) ; ; é ; %

legend(7,4, legend = Tegends, fi11=1:2, density=30)
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ggplot2 T3 | X| ©

Q@ ggplot2 I{?|X]|

v FA=HE Rice et O] Hadley Wickham w2t BFE 2T A THI|X|2 Grammar
of Graphlcs JHEe| A2 HXH R I TANM T2 AFRE|= R If 3| X|

v ggplot2= E8XNE NAIE H31 Q0| W20 2HEHet IES FIKSHHLE AX[oHH A
JefZE g0 Hop| OF = UL,

ggplot(data = H|O|E{ A1) : C|O|EHE B2{2 & &t
geom_function() : it O E JEIX| Ht= et

2) : geom_function() o] MO E A}

FTH

=21, 8= 2=

=X

mapping = aes(&=1

5l 20 X|= BES 27d°it.
position(x, yZ), color(24), fill(X47]), shape(2Y), linetype (A HEY),
size(37|) &

Source : https://blog.naver.com/definitice/221127682474

DATA ARTIST GROUP


https://blog.naver.com/definitice/221127682474

D ggplot2 T |X| °

@ ggplot2 0|0 1= O|5}{5t7|

2EHA|: 2= =7}
(A, BFCH, M)

1|:|-7:|| |:|H7=| SPS (:’:_)
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D ggplot2 I{3| | ©

9 PP - KB 20 20 Hoh0

# qoplot? T3 7 27 ) JRE T pn—." .
nstall.packages("ggplot2"”) 1.R Al &2t I 7| K| 21 ggplot2 I 7| X| EX]
brary(ggplot?) 2. library(ggplot2) 2 T 7| X| 2 E&}7]

#FlHA WE 24 (%)
gaplot(data=mpg, aes(x = displ, y = hwy))

#oA0 48T
goplot(data=mpg, aes(x = displ, y = hwy)) + geom_point()

#xz 89 3002 A
ggplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + xlim(3,6)

§yE WY 36, yE Y 100008 TIE
ggplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + x1im(3,6) + yTim(10,30)

pata aArTIsT sroupr ZAZM



D ggplot2 I{3| | ©

AV E Bl 7H B EFSH

# qoplot2 I 7 275t
install.packages("ggplot2")
1ibrary(ggplot?)

#F1HA HE24(%)
goplot(data=mpg, aes(x = displ, y = hwy))

#oA0 48T
goplot(data=mpg, aes(x = displ, y = hwy)) + geom_point()

= X% |:|T| e R|N 2 displ

ggplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + xlim(3,6)

§yE WY 36, yE Y 100008 TIE
ggplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + x1im(3,6) + yTim(10,30)
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D ggplot2 I{3| | ©

AV E B 7H B EFSE

# qoplot2 I 7 275t
install.packages("ggplot2")
1ibrary(ggplot?)

#F1HA HE24(%)
goplot(data=mpg, aes(x = displ, y = hwy))

#oA0 48T
goplot(data=mpg, aes(x = displ, y = hwy)) + geom_point()

- 2 3 4 §
F X: |:|T| 3”6D§ R|N displ

ggplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + xlim(3,6)

§yE WY 36, yE Y 100008 TIE
ggplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + x1im(3,6) + yTim(10,30)
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D ggplot2 I{3| | ©

A E B4 7H B B s}

# qoplot2 I 7 275t
install.packages("ggplot2")
1ibrary(ggplot?)

#F1HA HE24(%)
goplot(data=mpg, aes(x = displ, y = hwy))

#oA0 48T
goplot(data=mpg, aes(x = displ, y = hwy)) + geom_point()

3 4

F X% |:|T| 3”6D§ R|N displ

goplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + x]im(B,ﬁ)r___J

§yE WY 36, yE Y 100008 TIE
ggplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + x1im(3,6) + yTim(10,30)
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) ggplot2 Ii3 [ X|

AV E B 7H B EFSE

# qoplot2 I 7 275t
install.packages("ggplot2")
1ibrary(ggplot?)

#F1HA HE24(%)
goplot(data=mpg, aes(x = displ, y = hwy))

#oA0 48T
goplot(data=mpg, aes(x = displ, y = hwy)) + geom_point()

#x5 84 322 NE

10-

3

displ

ggplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + xlim(3,6)

FxE B9 36, yE 42 10:3022 T

ggplot(data=mpg, aes(x = displ, y = hwy)) + geom_point() + x1im(3,6) + yTim(10,30)
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) ggplot2 Ii3 [ X|

I=

oo /A 12

# OO0 8 BAdc] I3 A €4

install.packages ("dplyr' ) ool el ~ = o|x

dplyr T 7| X| & 2 X
£ mpg IO E drvE 23510 hwyE 222 % _ N
df_mpg <- mpg %% group_by(drv) %% 2. library(dplyr)2 I{ 7| X| 2 E5}7

summarise(mean_hwy = mean(hwy))
df _mpg

# geom_col()2z H=0 3 E
ggplot(data = df_mpg, aes(x = drv y = mean_hwy)) + geom_col()

# reorders AtEotd EFE JJ|=2=2 44
goplot(data = df_mpg, aes(x=reorder(drv, -mean_hwy), y = mean_hwy)) + geom_col()

# O D=2 HEGH
goplot(data=mpg, aes(x=drv)) + geom_bar()
goplot(data=mpg, aes(x=hwy)) + geom_bar()
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) ggplot2 Ii3 [ X|

D — —
O/ e
# 08 MAH WINK L7 # A tibble: 3 x 2
install.packages("dplyr ) drv mea |"I'.'|'jl"
Tibrary(dplyr) . rlf-
<chr> <db >
£ mpg IO E drvE 23510 hwyE 222 % 1 4 19. 2
df _mpg <- mpg %% group_by(drv) %%
summarise(mean_hwy = mean(hwy)) 2 T 2.7
df_mpg ir 21.0

# geom_col()2z H=0 3 E
ggplot(data = df_mpg, aes(x = drv y = mean_hwy)) + geom_col()

# reorders AtEotd EFE JJ|=2=2 44
goplot(data = df_mpg, aes(x=reorder(drv, -mean_hwy), y = mean_hwy)) + geom_col()

# O D=2 HEGH
goplot(data=mpg, aes(x=drv)) + geom_bar()
goplot(data=mpg, aes(x=hwy)) + geom_bar()
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D ggplot2 I{3| | ©

I=

oo /A 12

#O0E MHE WH3IA 47
install.packages ("dplyr' )
Tibrary(dplyr) E

£ mpg IO E drvE 23510 hwyE 222 %
df _mpg <- mpg %% group_by(drv) %%

summarise (mean_hwy = mean(hwy))| .
df _mpg ‘ %

drv

# geom_col()2z H=0 3 E
ggplot(data = df_mpg, aes(x = drv y = mean_hwy)) + geom_col()

# reorders AtEotd EFE JJ|=2=2 44
goplot(data = df_mpg, aes(x=reorder(drv, -mean_hwy), y = mean_hwy)) + geom_col()

# O D=2 HEGH
goplot(data=mpg, aes(x=drv)) + geom_bar()
goplot(data=mpg, aes(x=hwy)) + geom_bar()

DATA ARTIST GROUP @xzm



) ggplot2 Ii3 [ X|

I=

oo /A 12

# OO0l A2 H3A 43 N
install.packages ("dplyr’ ) i
1ibrary(dplyr) E

£ mpg IO E drvE 23510 hwyE 222 %
df _mpg <- mpg %% group_by(drv) %%
summarise(mean_hwy = mean(hwy))

df _mpg

E
reorder(drv, -mean_hwy)

# geom_col()2z H=0 3 E
ggplot(data = df_mpg, aes(x = drv y = mean_hwy)) + geom_col()

# reorders AtEotd EFE JJ|=2=2 44
goplot(data = df_mpg, aes(x=reorder(drv, -mean_hwy), y = mean_hwy)) + geom_col()

# O D=2 HEGH
goplot(data=mpg, aes(x=drv)) + geom_bar()
goplot(data=mpg, aes(x=hwy)) + geom_bar()
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D ggplot2 I{3| | ©

I=

oo /A 12

100-

1n5ta11 packages(”dp]yr ) )
Tibrary(dplyr) %

£ mpg IO E drvE 23510 hwyE 222 %
df _mpg <- mpg %% group_by(drv) %% -
summarise(mean_hwy = mean(hwy))

df _mpg
# geom_col()2z H=0 3 E i div |
ggplot(data = df_mpg, aes(x = drv y = mean_hwy)) + geom_col()

# reorders AtEotd EFE JJ|=2=2 44
goplot(data = df_mpg, aes(x=reorder(drv, -mean_hwy), y = mean_hwy)) + geom_col()

# O D=2 HEGH
plot(data=mpg, aes(x=drv)) + geom_bar()
goplot(data=mpg, aes(x=hwy)) + geom_bar()
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D ggplot2 I{3| | ©

OFCH /M 2=
JFCH/M 12
# 008 MAZ I3 A A3 L
install.packages ("dplyr' ) y
Tibrary(dplyr) 2
£ mpg IO E drvE 23510 hwyE 222 % 10-
df _mpg <- mpg %% group_by(drv) %%
summarise(mean_hwy = mean(hwy)) I I II I I
df_npg 1 0 ||
# geom_col()2z H=0 3 E ’ ) oy )
ggplot(data = df_mpg, aes(x = drv y = mean_hwy)) + geom_col()

# reorders AtEotd EFE JJ|=2=2 44
goplot(data = df_mpg, aes(x=reorder(drv, -mean_hwy), y = mean_hwy)) + geom_col()

# O JEZE HEEGH
goplot(data=mpg, aes(x=drv)) + geom_bar()
|ggplot(data=mpg, aes(x=hwy)) + geom_bar()
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) ggplot2 Ii3 [ X|

I YOS e e =

- Al et EetAl= dlolye =23 S
= unemploy)) + geom_line()

# oM 2 =
gogplot(data = economics, aes(x = date, y

# 2 AP 08" - B 2 =2 A0 EE S
y = hwy)) + geom_boxplot()

goplot(data = mpg, aes(x = drv,

12000~

unemploy

[==]
(=]
=1
[=

4000-

1970 1980 1980 2000 2010

date
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) ggplot2 Ii3 [ X|

I YOS e e =

GOl OB =235
= unemploy)) + geom_line()

# A0 = - Al ZENH et HetAl =
gogplot(data = economics, aes(x = date, y
- o =X A0 ®EESH
= drv, y = hwy)) + geom_boxplot()

mpg, aes (X

# ~FAFE
gagplot(data

30-

Py

20-

drv

CAZM
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D ggplot2 I{3| | ©

Q ggmap o7 |X|

v GIS L|0|E & X|=?{0f| Z22iol= FX|=F #|¢t ggplot22]HHe| A|Zfet =7

v Google Maps S &2 X| = HEE JtX e} HHSICt

gag EoP| Rt = B, 7l 2t 2 Google Mapstl| SE&l XIE 0|

v 4, 9k 32 geocode("HIH2X|H") eHE S| H2 = ULY.

> geocode("Incheon™)

Information from URL : http://maps.googleapis.com/maps/api/geocode/json?address=Incheon&sensor=false
Ton Tat

1 126.7052 37.45626

Source : https://ggplot2.tidyverse.org/
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ggmap I 2| K|

# Oolge =227
# http://naver.me/5Vv3th8wg O| 0| Ef CF=EHF])

data <- read.csv("subway.csv", header=T)
head(data)

# 228 2 S0t (B A2 & E)

dataz <- datal[,c(2,3,8,9)]

colnames(data2) <- c("H A H","Z= 8", "xZ2","yEH")
head(data2)

# 2= MO = ZGHD

s_2 <- dataz2 %% filter(=4&=="2")
head(s_2)

str(s_2)

# 3= M08 F=Z=3GHD
s_3 <- dataz2 %% filter(=Z4=="3")

head(s_3)

str(s_3)

> head(data)

MEE=E ME9d =M 2230= AMOHAHIDME XEHE YERE XEHHE.WGES. YERH.WGS.

1 2729 A+ 7 727 212 515365 1121815

2 212 A+ 2 212 212 515365 1121815

3 213 —2] 2 213 213 518867 1120790

4 214 4 2 214 214 520755 1120262

5 215 HALI= 2 215 215 522630 1116225

6 2815 g 8 814 216 522390 1114282

37.54069 127.0702
37.54069 127.0702
37.53708  127.0859
37.53509 127.0947
37.52073 127.1038
37.51395 127.1022
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ggmap I 2| K|

# Oolge =227
# http://naver.me/5VItbh8wg G| 0| & C}

head(data)

= 57|

—_

data <- read.csv("subway.csv", header=T)

# 2xct 2 SO0t (A2l & E)
dataz <- datal[,c(2,3,8,9)]
colnames(data2) <- c("HEAHEH" "= M
head(data2)

X Ef

"",YE R

# 2= MO = ZGHD

s_2 <- dataz2 %% filter(=4&=="2")
head(s_2)

str(s_2)

# 3=H8 08 ==5t0

s_3 <- dataz2 %% filter(=Z4=="3")
head(s_3)

str(s_3)

A

OV B wMm R

head(data2)

NEEY A

ACHY 3 7 37.54069 127.0702
AL+ 2 37.54069 127.0702

=2l

2

HeLI= 2 37.52073 127.1038

e N
[

XEHH YEFH

2 37.53708 127.0859
2 37.53509 127.0947

8 37.51395 127.1022
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ggmap I 2| K|

# OO0l =2 =7
# http://naver.me/5vItbh8wg O 0| E Ct=2H]]
data <- read.csv("subway.csv", header=T)
head(data)
# 2xct 2 SO0t (A2l & E)
dataz <- datal[,c(2,3,8,9)]
colnames(data2) <- c("H A H","Z= 8", "xZ2","yEH")
head(data2)
> head(s_2)
# 2= 0 =Z5tD NEAW oM xUE  yIH
s_2 <- data2 %>% 'F'HtEF{:iﬂ::'z’)l_laEH@_—rl 7 37.54069 127.0702
neads2 223508 10899
3 HH237,53509 1270947
# 3= M08 F=Z=3GHD LBz 2 37,5073 127.1038

s_3 <- dataz2 %% filter(=Z4=="3") ]
head(s_3)
str(s_3)

AHAl
oz

6 LM
> str(s_2)

§ o)
§ XIHE
§ yHE

'data.frame":
§ 1258
60 297 403 ...

2 37,5139 127.1022
2 37.51169 127.0862

51 obs. of 4 variables:
Factor w/ 582 Tevels "Jrg","JiEt

: Factor w/ 20 Tevels "1","2","3","
cnum S S NSNSNS L
Dnum 127 127 127 17 127 .,

TN
D|- !

4”’

v 2973 21 479 478 480 496 2

W 222222221002,
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ggmap I 2| K|

# Ol0leH =4 =27

# http://naver.me/5VIth8wg 0 0| £

Ch= 20

data <- read.csv("subway.csv", header=T)

head(data)

# 2xct 2 SO0t (A2l & E)
dataz <- datal[,c(2,3,8,9)]

colnames(data2) <- c("H A H","Z= 8", "xZ2","yEH")

head(data2)

# 2= MO = ZGHD

s_2 <- dataz2 %% filter(=4&=="2")
head(s_2)

str(s_2)

# 3Z 8B F==5H)

head(s_3)
str(s_3)

s_3 <- dataz2 %% filter(=H&=="3")|

> head(s_3)
MEHH M xIE  yIE
ZZ30t 37.57161 126.9918
AES 37.64805 126.9140
37.63676 126.9188

LN ]

3

3
ToE 3

3 37.61900 126.9210

3

3

1
2
3
4 AN
5
6

= 37.61047 126.9299
= 37.60093 126.9358
> str(s_3)
"data.frame’': 44 obs. of 4 variables:
§ MHEWH: Factor w/ 582 levels "JI=","JIEHAIE", .

.» 494 512 75 406 249 113 570 203 147 37 ...
§ =M : Factor w/ 20 levels "1","2","3","4",.
.+ 3333333333...

§ xXHE : num 37.6 37.6 37.6 37.6 37.6 ...

S VARE ¢ onum 127 127 127 127 127 ...
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ggmap I 2| K|

# get_map= 0| =25tH AT 202D

center <- c(mean(s_25yZt &), mean(s_25xztH))
seoul <- get_map(center, zoom=11, maptype="roadmap")

# R Graphic Device
x11()
ggmap (seoul)

# AU 228 HASHD

ggmap(seoul) + geom_point(data=s_2,
aes(x=yZf#, y=xZt®),
size=2.5,
alpha=0.7,#& % =+ &
col="green") +
geom_text(data=s_2, aes(x=yZtH, y=x
abel=H &
size=2.4) #label :

#2,3=8 40 A

ggmap (seoul) + geom_point(data=s_2,
aes(x=yzf#, y=xztH),
size=2.5,
alpha=0.7,
col="green") +
geom_point(data=s_3, aes(x=yItH, y=xIt®),

> center <= c(mean(s_28yZt#), mean(s_28xItH))

> seoul <= get_map(center, zoom=11, maptype="roadmap")
Map from URL : http://maps.googleapis.com/maps/api/stat
cmap?center=37.52872,126.986613&zoom=118s12e=640x6408s
cale=28maptype=roadmap&language=en-ENdsensor=Ffalse

O

TN

1% 0F kA

¥

.005,

HA

get_map() : XA Y= S
center"‘HI (OE %’—IE)

size=2.5, alpha=0.7, col="orange') +

geom_text(data=s_2, aes(x=yZlH, y=xZ} #+0.005,

size=2.4)+

geom_text(data=s_3, aes(x=yZlH, y=xZ}H#+0.005,
size=2.8) #label : A TN E % F A

lTabel=H Z 9 &),

298,
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ggmap I 2| K|

# get_map= 0| =25tH AT 202D
center <- c(mean(s_25yZt &), mean(s_25xztH))
seoul <- get_map(center, zoom=11, maptype="roadmap")

# R Graphic Device
x11()

ggmap (seoul)

# AU 228 HAGH

ggmap(seoul) + geom_point(data=s_2,
aes(x=yZf#, y=xZt®),
size=2.5,
alpha=0.7,#& % =+ &
col="green") +

geom_text(data=s_2, aes(x=yZf ¥, y=xZ}#+0.005,
abel=H &4

size=2.4) #label : J| T

#2,38H 240 BAGH

ggmap (seoul) + geom_point(data=s_2,
aes(x=yzf#, y=xztH),
size=2.5,

alpha=0.7,

s
o

37.7- fy T
Go.gan f_/ . Dosr?gg.cu .
Al / s %
/YA % \'Nowow—cu
AL,

L GANGBUK-GU
| uED

Bukhansan Nati onal Park
SeRIEHS
/
JONGNO-GU
25
G -G
SEODAEMUN-GU G Tt B

MAPO-GU

o s Seoul
i .
. UEINEY
LEESHES Seo:gudo MEEE ¢
YONGSAN-GU &
SHEONGSBY YANGCHEON cuZ” J\\ S
e L ENSISRL .
L T =
Bucheon' - £ et SONGPA-GU
37.5-THMA| AN DONE#?GU BT S
” P2 X
SOSAGU . - SEOCHO-GU
L 2AR GWANAK-GU RAE o,
W EE & X
B3 2 P <\ : 0N )
; %  Gwangmyeon G0N
‘ — nftgh A & {
S = Gwatheon. . N \SUEONG-GU.' JUNGWON:GU
TR NSl A B
Seongnam
Anyan L]
374- o@A é‘.l Al

/' BUNDANG-GU
/ y

S

Unwanq
p ¢ oJAl AN i Map cata £2018 SK telecom
126.8 126.9 127.0 1271 127.2

lon

col="green") +
geom_point(data=s_3, aes(x=yItH, y=xIt®),
size=2.5, alpha=0.7, col="orange') +
geom_text(data=s_2, aes(x=yZ} ¥, y=xZ}H+0.005, label=FM &4 H),
size=2.4)+
geom_text(data=s_3, aes(x=yZ ¥, y=xZ}H+0.005, label=F& A H),
size=2.8) #label : ATl YHEA

ggmap() : get_map = 2
M E YUZHM X =F -dzt Al

1Lt
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ggmap I 2| K|

# get_map=

center <- c(mean(s_25yZtH), mean(s_25xZtH))
seoul <- get_map(center, zoom=11, maptype="roadmap")

# R Graphic Device

x11()
ggmap (seoul)

O1E50 AT 2027

F AW 228 mA o]

gomap (seoul)

+ geom_point(data=s_2,
aes(x=yZf#, y=xZt®), s
size=2.5,
alpha=0.7,#& % =+ &
col="green") +

geom_text(data=s_2, aes(x=yZf ¥, y=xZ}#+0.005,

37.7+

375"

LA

W HEINBY

OJEONG-GU

feompem ot R

Bucheon -
VI

MAP
Nn}

: Seon udo. A‘l%
VONGSAN GU
VA& Q{" = i iy
E‘e’r‘%i e v

S
%ﬁ DONGJAK GU ; %%
B M%@%

GURD-GU.

_:/’“—/ '-- -‘DOBONG U \ =
ang . !;g-p_c\ {

Gog

SEODAEMUN GU

2 NOWON-GU
L GANGBUK-GU EER A
R

Bukhansan ganunsf Park

;;;;;

/
HoNGNO-5U

Seoul

GWﬂNﬂK GU
e

fasel=zi% 2), S AT R ERQIR S
size=2.4) #label : A T 0 H O H A AT S NORET gev
B J Anyan Se%q, llfm
#2, 354 20| A . o 4
ggmap (seoul) + geom_point(data=s_2, PSSR
aes (=yZH B, y=xZH), | 4 R |l
S.I ZE=2 . 5 , 126.8 126.9 Io:.27.0 1271 1272
alpha=0.7,
col="green") +
geom_point(data=s_3, aes(x=yZtH, y=xZtH), i AKX =2 O5d{5t= SEA
size=2.5, alpha=0.7, col="orange') + geom._ pomt() '_I-DE? EE'_OI-'_ =T
geom_text (data=s_2, aes(x=yZ T, y=xZ §+0.005, label=FM& @), dE€S. JCI' (X V)Oﬂ s TlEE X|'E'_=||L__ =

size=2.4)+

9

geom_text(data=s_3, aes(x=yZ ¥, y=xZ}H+0.005, label=F& A H),

size=2.8) #label : IIE(HI SO HAM

Ql2fotct,
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ggmap I 2| K|

# get_map= 0| =25tH AT 202D
center <- c(mean(s_25yZtH), mean(s_25xZtH))
seoul <- get_map(center, zoom=11, maptype="roadmap")

# R Graphic Device
x11()
ggmap (seoul)

# AU 228 HAGH
ggmap(seoul) + geom_point(data=s_2,
aes(x=yZf#, y=xZt®),
size=2.5,
alpha=0.7,#& % =+ &
col="green") +
geom_text(data=s_2, aes(x=yZf ¥, y=xZ}#+0.005,
abel=F&E 9 9),
size=2.4) #label : K T 0 HHHA

#2,38H 240 BAGH
ggmap (seoul) + geom_point(data=s_2,
aes(x=yzf#, y=xztH),

s
©

37.7+

=l

DOBONG-GU
E87

NOWON-GU
wH

0 NGDAEMUN GU

Iy o
I -
 BEaHZY s o |
OJEONG GU
—-gz,‘,f_.,"ﬁ!%ﬁ 68
%*%i%
Bucheon > -
375-"EXA| / & DONGJAK- GU e T 5
% e D= - G,_gggu ? ?
N 2 1 i A = Jiggryt
o h%a&gq. iz
SOSA:GU" SEOCHO GU
= A Gwmjﬁcu NE
= Gwacheon
THEAIT
Anyan Seongnam
37.4- OFOFAl <

BUNDANG-GU

Guri
e ) ‘ g LY
3 33?

size=2.5, e w0
al pha:[].?’ i e I‘::;);O L 12:/>1Mapdala-mo168b<le|:c201r;.n2
col="green") + lon
geom_point(data=s_3, aes(x=yItH, y=xIt®),
size=2.5, alpha=0.7, col="orange') +
geom_text(data=s_2, aes(x=yZ} ¥, y=xZ}H+0.005, label=FM &4 H),
size=2.4)+
geom_text(data=s_3, aes(x=yZ ¥, y=xZ}H+0.005, label=F& A H),
size=2.8) #label : A TH HHEA
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Y APNET-TRNESh

© Kaggle, FIFA 2= HI0|E £ ofx|

More Fouls Less Fouls
} ;
i I I 1 L) 1 I )
0 7 I | 0 VR I |
Total Fouls Commitied Total Fouls Committed

Team

Croatia -

Belgium-

Brazil-

England-

France-

Spain-

(ermany-

Uruguay-

Mexico -

Switzerland -

More Attempts

Less Aftempts

Iran-
Panama-
CostaRica-
Egypt-

Senegal-

Team

Poland-

Serhia-

Peru-

Australia-

Karea Republic-

=
(25
=
.y
P —
=
=
=
= —

il i
Attempts count

bl
Attempts count

(25
=
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KaggleO| 2k?

= Il=2(Kaggle)2 20100 EiE GISEE 5 24 tie| SHZOCt
7|g 5 EH|Of| A C|Oo[Ef2r SHE LM E S=otH, Hl|O[Ef 2tetX(=0]| 0| ol &Eot=

nun
L B

mem ) »)

PROBLEM DATA CROWI 100LS COMPETE

imin

kaggle

Source : https://smist08.wordpress.com/2017/03/02/playing-the-kaggle-two-sigma-challenge/kaggle/
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KaggleO| 2k?

=)

hitps://www.kaggle.com/

o} Competitions Datasets

Kernels

Discussion Learn

A

0 @ Eric Antoine Scuccimarra replied to a message

.

¢ Distribution of the dataset

started by meryam elmoumne 5 days ago
https://github.com/escuccim/mias-
mammography/blob/master/write_to_tfrecords_3.ipynb

The last 3 cells at the bottom of the notebook read in the data from the tfrecords files
and display selected images. You would need to modify the code to read all of the
images from the tfrecords files and save them to disk instead of displaying them.

n DDSM Mammography

Mark commented on a kernel

2 hours ago

0 W

Y
¢</> Summary functions and maps workbook
created by Yash Shevde 4 months ago

From the Pandas documentation it says:

Return the row label of the maximum value. If multiple values equal the
maximum, the first row label with that value is returned.

0000

Q

Q

ChanKyeong Kim

i Joined 20 days ago
Novice
Add your bio

Add your location

Add your occupation

Add your organization

SMS verify your account

Run 1 kernel

Make 1 competition submission
Make 1 comment

Cast 1 upvote

WORLD

WorldQuant Research (lsrael) Ltd. is hiring

Financial Data Scientist

¢ Ramat Gan, Israel

Source : https://www.kaggle.com/
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KaggleO| 2k?

Q Competitions D {ernels Discussion Learn ss« ‘ m

Competitions

General

All Categories - Search competitions Q

2 Entered Competitions

| Titanic: Machine Learning from Disaster % Knowledge
Start here! Predict survival on the Titanic and get familiar with ML basics . 10,155 teams
uié Knowledge
. 4672 teams
17 Active Competitions
TGS Salt Identification Challenge $100,000

Segment salt deposits beneath the Earth's surface 982 teams

eatured - - % gealogy

Home Credit Default Risk $70,000
Can you predict how capable each applicant is of repaying 2 loan? 6,006 teams

Featured - - % home, banking ata

Find ships on satellite images as quickly as possible 225 teams

Featured -

Santander Value Prediction Challenge $60,000
Predict the value of ions for potential 4,184 teams

Google Al Open Images - Object Detection Track $30,000
Detect objects in varied and complex images. 340 teams
Featured -

TGS/
- Airbus Ship Detection Challenge $60,000
J

TrackML Particle Tracking Challenge $25,000
High Energy Physics particle tracking in CERN detectors 625 teams

Source : https://www.kaggle.com/competitions
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KaggleO| 2k?

Datasets

Join Kaggle's newest Data Science for Good challenge with PASSNYC.

=} Competitions

Click to learn more and participate to win from $15,000 in prizes.

Public

9,298 Datasets

Sizes ~ Filetypes ~ Licenses

PASSNYC: Data Science for Good Challenge
Help PASSNYC determin
PASSNYC up

vhich schoels nesd their services the most

14

N

(+]

120 years of Olympic history: athletes and results

fram Athens 1896 to Rio 2016

basic bio data o medal results

Randi H Griffin u

stes

Telco Customer Churn
Focused customer retention programs

BlastChar upd & mant

Boxing bouts

Warious information about a lot of boxing ma

Alexander Slonsky

Mobile App Store (7200 apps)

Analytics for Mobile Apps

Ramanathan

Different pallution e
Decide Solucionas up

Seattle Trade Permits
From City of Seattle Open D

City of Seattle updatzd1

Genetic Variant Classifications

hether a variant

Kevin Arvai

Discussion Learn =« ‘ m

o

Tags

education

demaograph...
isuali...
recommen...

d

olympicga...

sports
history

telecommu...
churn analy...

baoxing
sports

business

time series
pollution

socrata

healthcare

human gen...

biology
+ 2 more_.

sortby  Hotness

Search datasets

Source :

https://www.kaggle.com/datasets
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Search kaggle Q Competitions Datasets Kernels Discussion Learn s« ‘ m

@ Featured Dataset

562
PASSNYC: Data Science for Good Challenge -

Help PASSNYC determine which schools need their services the most

ez PASSNYC and 6 collaborators - last updated a month ago

Overview Kernels Discussion Activity Download (164 KB)

Data (164 KB) APl W kaggle datasets download -d passnyc/data-science. 2 & Download All
Data Sources About this file # Edit Columns # Edit
= 2016 School Explore... 1272 x 161 PASSNYC School Explorer Adjusted Grade
5 Db SHSA | Registrat... 140 x7 New?

Other Location Code in LCGMS

School Name
# SED Code

Location Code
District
Latitude

Data §H: Data0f| CHot A ™ review B CHFRZEJ} Its

Source : https://www.kaggle.com/passnyc/data-science-for-good
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KaggleO| 2k?

Search i Datasets Kernels Discussion Learn s+ ‘ g‘

@ Featured Dataset

PASSNYC: Data Science for Good Challenge
Help PASSNYC determine which schools need their services the most

s PASSNYC and 6 collaborators - last updated a month ago

Discussion  Activity Download (164 KB)

Public i Sortby Hotness

Outputs ~ languages ~ Types v Search kernels

PASSNYC COMPETITION: PROXIMITY BASED ANALYSIS

Make them SHSAT ready (Model,prblms & Solns) 1 /B

o % eda, data cleaning, data visualization

Pﬁ

; F First PASS(NYC) at Kaggle 2 —
@ School s of Newyork &
18 % eda, geospatia lysis, data visualization, clus
E..u.‘ @ Recommendatlons to PASSNYC regarding the SHSAT
57 A s lling, g ysis, data visualization, recom
i ﬂ NYC School District-level Pattern Recognmon'
g beginner, eda, data visualiz attern re n
0 ﬂ PASSNYC. Numenc and Categorlcal Variables R
ago ' data a

20 1 "i @ Recommendations to PASSNYC based on Data Analysis =
9 Driving factors, Model and Proxy measures N B

Kernels &4 : A1 0Fx|0f| CHSF Solution 3=

Source : https://www.kaggle.com/passnyc/data-science-for-good
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KaggleO| 2k?

Search kag petitions Datasets Kernels Discussion Learn

(®) Featured Dataset

PASSNYC: Data Science for Good Challenge

Help PASSNYC determine which schools need their services the most

exzm PASSNYC and 6 collaborators - last updated a month ago

Data Overview emels Discussion Activity Download (164 KB)

Public Sortby  Hotness -
Qutputs -1 R - ypes - Search kernels Q
Languages
E F First PASS(NYC) at Kaggle
3h 2g0 Python
o R
57 %ﬁﬁ‘ © Recommendations to PASSNYC regardlng | i
: ago W sto ata SQlLite
Julia
1 ﬂ NYC School District-level Pattern Recognitior] —
gc % united states, beginner, eda, data visualizatio
0 ﬂ PASSNYC. Numenc and Categoncal Variables R e
ago W dat alization, pre ng
8 @ Target Schools & Action Recommended to PASSNYC #
1 A zgc % beginner, eda, data vis c

3 wn PASSNYC Modelling Approach Summary

.53 Schools In Need | PASSNYC
3
4 wl zgo % eda. data cleaning. data visualization, feature engineering

2 m Recommendations to PASSNYC for Maximum Impact
) ga W education, data v

ualization

3 E Recommendatlons for PASSNYC

% begin data visualization, feature engineering

Languages & : 2A101K|0f| CHeF Solution

Source : https://www.kaggle.com/passnyc/data-science-for-good
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install. packages{"tidyverse") (“y: n, DELZ| 2 2 DodlT &t
library(tidyverse) s tidyverse” : & & ®elE SRt
options(repr.plot.width=8, repr.plot. hheight=4 Ol &L —
mypink = "#f442b3" N A5 At Sk =5 AAE RINZ|X|
myblue = "#42d4fa" o

E_
setwd("'C: \\Users \\EXEMPC"\Desktop'\EduData"‘\Dataspt") =

fifal8 <- read.csv("FIFA.CSV")

fifalB8ibpp2 =- 100 - fifalg8iBall.Possession..

fifal8ibpp_diff =«- fifalBigall.Possession.. - fifal8ibpp2
cat("Total Teams: ",length(unique(fifal8iTeam)), " \n")

# cat(paste(fifal8%Team,collapse = ""n"))
unique(fifal8iTeam)

# which Team in which match had the maximum ball possession?
fifals =%
arrange(desc(Ball.Possession..)) =%
mutate(Team = reorder{Team,Ball.Possession.. ) %=%
head(1) %%
select(Date:Ball.Possession.. )

# which match had the closest fight in terms of Ball Possession

fifals =%
arrange(abs{bpp_diff)) =%
head(1) %=%
select(Team, Ball.Possession..)

Qs 2
L [
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(&F1) tidyverse I{7|X|

Components

j(i(':i'yvefs‘é. , . :
S Import = Tidy =™ Transform — Visualise

readr tibble dplyr ggplot2
readx| tidyr forcats
haven hms
httr Program lubridate o Model
rvest stringr
ml2 purrr broom
magrittr modelr

Source : https://www.tidyverse.org/packages/, https://blog.naver.com/ringknight/221202754344
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install.packages("tidyverse")

library({tidyverse)
|Dpt10nsirepr.p1ot.w1dth=E, repr.plot. height=4
mypink = #144203
myblue = "#42d4f4"

setwd("C:\\Users\\EXEMPC" \Desktop" \EduData‘‘\Dataset")

L2 M M X

options() : global 511 &S

“repr.plot.width=8, repr.plot.height=4"

fifal8 =- read.csv("FIFA.CSV'") ] :I_E'.Hr'-o %%8 §O|§4E Ae-ljg
¢ -_ 4

fifal8ibpp2 «- 100 - fifalg&iBall.Possession..

fifal8ibpp_diff <- fifalB8ieall.Possession.. - fifal8ibpp2

cat("Total Teams: ",length{unique(fifal&iTeam)), "\ n")
# cat(paste(fifalB$Team,collapse = "“n"))
unique(fifal8iTeam)

# which Team in which mMatch had the maximum ball possession?
fifals =%
arrange(desc(Ball.Possession..)) =%
mutate{Team = reorder{Team,Ball.Possession..)) %=%
head(1) %=%
select(Date:Ball.Possession.. )

# Which match had the closest fight in terms of Ball Possession

fifals =%
arrange(abs(bpp_diff)) =%
head(1) %=%
select(Team, Ball.Possession..)
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install. packages{"tidyverse")

library(tidyverse)
options{repr.plot.width=8, repr.plot. height=4)
mypink = "#f442b3"

myblue — "#42dafa" “mypink , myblue” : 12 = Of| gt

setwd("'C: \\Users \\EXEMPC"\Desktop'\EduData"‘‘\Dataset")
fifal8 <- read.csv("FIFA.CSV")

M-S RrRGBEZZ 2

fifalB8ibpp2 =- 100 - fifalg8iBall.Possession..

fifal8ibpp_diff =«- fifalBigall.Possession.. - fifal8ibpp2
cat("Total Teams: ",length(unique(fifal8iTeam)), " \n")

# cat(paste(fifal8%Team,collapse = ""n"))
unique(fifal8iTeam)

# which Team in which match had the maximum ball possession?
fifals =%
arrange(desc(Ball.Possession..)) =%
mutate(Team = reorder{Team,Ball.Possession.. ) %=%
head(1) %%
select(Date:Ball.Possession.. )

# which match had the closest fight in terms of Ball Possession % 7

fifals =%
arrange(abs{bpp_diff)) =%
head(1) %=%
select(Team, Ball.Possession..)
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install. packages{"tidyverse")
library(tidyverse)

options (repr.plot.width=8, repr.plot. hheight=4)
mypink = "#f442b3"

myblue = "#42d4fa"

setwd("'C: \\Users \\EXEMPC"\Desktop'\EduData"‘‘\Dataset")
fifal8 <- read.csv("FIFA.CSV")

fifalB8ibpp2 =- 100 - fifalg8iBall.Possession..
fifal8ibpp_diff <- fifal&ieall.Possession.. - fifal8%bpp2 o
PP PRl setwd(): RIYCIHMER HH

cat("Total Teams: ",length(unique(fifal8iTeam)), " \n") _ .
# cat(paste(fifal8fTeam,collapse = ""n")) read_csv(); csv U OE| EE—lgjl
unique(fifal8iTeam)

# which Team in which match had the maximum ball possession?
fifals =%
arrange(desc(Ball.Possession..)) =%
mutate(Team = reorder{Team,Ball.Possession.. ) %=%
head(1) %%
select(Date:Ball.Possession.. )

# which match had the closest fight in terms of Ball Possession % 7
fifal8 %=%

arrange(abs{bpp_diff)) =%

head(1) %=%

select(Team, Ball.Possession..)
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. St Lt
* Date Team Opponent GoalScored ~ BallPossession. ~ Aftempts ~ OnTarget = OffTarget ~ Blocked — Comnirs — Offsides Date . A| o|=||- = R|-
1 14062013 Russia Saudi Arabiz 1 1 3 3 3 -
Team :A|2HE!
2 14062018 SaudiArabia  Russia ] ] 3 2 1
3 15062018 Egypt Urugua 83 i 1 0 1 ] E
o uay Opponent : & CH El
4 1506-2018 Uruguay Eqgypt 5 14 4 5 1
—
5 15062018 Morozo  Iran o 13 4 ; 0 Goal Scored : ;E —ﬂ\—
6 1506-2018 Iran Maroceo 3 8 1 2 0 = oo
F N0/ .
7 1506208 Potugal  Spain » g 3 4 1 Ball Possession% : & &=
§ 15062018 Spain Portugal B 17 1 ; 3 — 21 AL
, Attempts : S8 Al 2l
9 1606-2018 France Australia 51 12 3 5 0
’ ‘ .O8AE
10 16062018 Australia France 4 4 1 1 0 On_Ta rget LT T OI
11 18-06-2018 Argentina Iceland I 26 10 10 0
. OSAE
12 1606208 leeland Argenting % g 1 2 0 Off-Ta rget : Hl T 237 c!
13 16:06-2018 Peru Denmark 2 18 5 3 5
A2
L
14 16-06-2018 Denmark Pery 4 10 2 7 3 Corners ﬂ - T
15 17062018 Croatia Nigera 11 1 3 1 . . iT A
g Offsides : @ ZAIO|E &=
16 17062018 Nigeria Croatia £ i 7 ; 1
17 17062018 CostaRica  Serbia il 10 4 5 1 Free Kicks : EEl Zl —T—
18 17062008 Serbia Costa Rice 5 1 1 4 3 - T A A
. ==
19 17062018 Gemamy  Mexico 5 7 8 1 Saves: = 7 |'LL-I o T
20 1706-2018 Mexico Germany 40 12 2 1 2 El 77 = A
- - Passes : & IjA 3=
21 17062018 Brazil Switzerland 2 20 1 7 1
I P R ; . . N CElol = >
Distance Covered (Kms) : IR =2| & 0|57 2|
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install. packages{"tidyverse")
library(tidyverse)

options (repr.plot.width=8, repr.plot. hheight=4)
mypink = "#f442b3"

myblue = "#42d4fa"

setwd("'C: \\Users \\EXEMPC"\Desktop'\EduData"‘‘\Dataset")
fifal8 <- read.csv("FIFA.CSV")

fifal8ibpp2 <- 100 - fifalB8iBall.Possession..

fifal8ibpp_diff «- fifalg&iBall.Possession.. - fifal8ibpp2

cat ("Total Teams: ",lengthl{unique(fifal8iTeam)),”" -

# cat(paste(fifal8%Team,collapse = ""n"))

unique(fifal8iTeam) )

“fifal8@bpp2” : 100- & B E

# Which Team in which Match had the maximum ball

fifalgs =% “fifal iff’ 2x= N2 1
arrange(desc(Ball.Possession..)) =% fifa 8@bpp_dlff reXEoTrE 00
mutate(Team = reorder{Team,Ball.Possession.. )

head(1) %%
select(Date:Ball.Possession.. )

# which match had the closest fight in terms of Ball Possession % 7
fifal8 %=%

arrange(abs{bpp_diff)) =%

head(1) %=%

select(Team, Ball.Possession..)
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install. packages{"tidyverse")

library(tidyverse)

options (repr.plot.width=8, repr.plot. hheight=4)

mypink = "#f442b3"

myblue = "#42dafa"

setwd("'C: \\Users \\EXEMPC"\Desktop'\EduData"‘‘\Dataset")

fifal8 <- read.csv("FIFA.CSV")

fifalB8ibpp2 =- 100 - fifalg8iBall.Possession..

fifal8ibpp_diff =«- fifalBigall.Possession.. - fifal8ibpp2

cat("Total Teams: ",length(unique(fifal8iTeam)), " \n")

# cat(paste(fifal8%Team,collapse = ""n"))

unique(fifal8iTeam)

# Which Team in which Match had the maximum ball possescdiaonz

fifals =%
arrange(desc(Ball.Possession..)) =% N
mutate(Team = reorder(Team,Ball.Possession..)) cat() : ‘E—%jél'o'” %Eﬂ '(')'l-E OD|'_)|‘_

head(1) %%
select(Date:Ball.Possession.. )

# which match had the closest fight in terms of
fifalg %%

=
unique() : == N2

arrange(abs{bpp_diff)) =%
head(1) %=%

select(Team, Ball.Possession..)
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install. packages{"tidyverse") %>% f |E£ EH tX f
library(tidyverse)
options (repr.plot.width=8, repr.plot.height=4) O:I E—l %I-_JI\_ g EA' 0-” |-%7|-%
mypink = "#f442b3"

blue = "#42dafa”
my arrange() : LE Xt or LR X HE
setwd("'C:\\Users \\EXEMPC" "\ Desktop'\EduData'‘\Data

fifal8 <- read.csv("FIFA.CSV")

fifalB8ibpp2 =- 100 - fifalg8iBall.Possession..
fifal8ibpp_diff «- fifal8ieall.Possession.. - fi

", length{unique(fifal8iTeam)),
"wn"))

cat("Total Teams:
# cat(paste(fifalg&iTeam,collapse
unique(fifal8iTeam)

mutate() : I HF=E 7}

e
Sy ¥ot 52

# which Team in which Match had the maximum ball
fifals =%
arrange(desc(Ball.Possession.. )
mutate(Team = reorder{Team,Ball.Possession.. )
head(1) %%
select(Date:Ball.Possession.. )

O O
AL D

possession?

O OF
Tt

# which match had the closest fight in terms of Ball Possession

fifals =%
arrange(abs (bpp_diff))
head(1) %=%
select(Team, Ball.Possession..)

0, 0
BT . ]

Qs 2
L [
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install. packages{"tidyverse")
library(tidyverse)

options (repr.plot.width=8, repr.plot. hheight=4)
mypink = "#f442b3"

myblue = "#42d4fa"

setwd("'C:\\Users \\EXEMPC" "\ Desktop'\EduData'‘\Data
fifal8 <- read.csv("FIFA.CSV")

fifalB8ibpp2 =- 100 - fifalg8iBall.Possession..
fifal8ibpp_diff «- fifal8ieall.Possession.. - fi

cat("Total Teams: ",lengthlunique(fifal8iTeam)),
# cat(paste(fifal8%Team,collapse = ""n"))
unique(fifal8iTeam)

# which Team in which Match had the maximum ball
fifals =%
arrange(desc(Ball.Possession.. )
mutate(Team = reorder{Team,Ball.Possession.. )
head(1) %%
select(Date:Ball.Possession.. )

O O
AL D

%>% : LtO| I ALER}

olg] 25 SA0f| AH87ts

fifals =%
arrange(abs{bpp_diff)) =%
head(1) %=%
select(Team, Ball.Possession..)

# which match had the closest fight in terms of Ball Possession % -

s
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# Fouls

fifald =%
group_by({Team) =%
summarise( Total Fouls Committed = sum(Fouls.Committed)) %=%
arrange(desc( Total Fouls Committed )) %=%

mutate(Team = reorder{Team, "Total Fouls Committed )) =%
head(10) =%

ggplot{) + geom_bar (aes(Team, Total Fouls Committed ), stat = "identity’,fill = mypink) +

labs(title = "More Fouls") +

coord_flip() -» pl

= HS

Fifal8 %% group_by(): 58 @ €2 0|O|H E&

group_ by (Team) Ze=ps =~

summarise( Tm1:a'l Fou summarise() : _Q_QF %7:” <E3|= EE_#I

arrange(desc( Total

mutate(Team = reorder = A A a2

£ail(10) %% arrange() : L5 Xt= or LA EE

ggplot() + geom_bar (: _

labs(title = "Less| Fu mutate() : lLPé'i E—JF §E=|

coord_flip() -> p2

cowplot: :plot_grid(pl,|

stat = “identity” -> G| O| | | ¥ 2| ¢f= L2 A& S0
ez =4
fill = SCH 12f = A& 27

labs() : M= A |, coord_flip() : x=, y=2| H Y
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# Fouls
fifals8 =%
group_by({Team) =%
summarise( Total Fouls Committed = sum(Fouls.Committed)) %=%
arrange(desc( Total Fouls Committed )) %=%
mutate(Team = reorder{Team, "Total Fouls Committed )) =%
head(10) =%
ggplot{) + geom_bar (aes(Team, Total Fouls Committed ), stat = "identity’,fill = mypink) +
labs(title = "More Fouls") +
coord_flip() -» pl

fifals =%
group_by{(Team) %=%

summarise( Total Fouls Committed’ = sum(Fouls.Committed)) %=%
arrange(desc( Total Fouls Committed )) =%
mutate(Team = reorder(Team, - Total Fouls Committed )) %=%
[ tail(10) =-%|
ggplot{) + geom_bar (aes(Team, Total Fouls Committed ), stat = "identity”, |f111 = myb1ueb +
labs(title = "Less Fouls") +

coord_f1ip() —:>

cowplot: :plot_grid(pl,p2)

02t
Lk
J

tail() : ¥ %
pl -> More Folus : It == B0| o 4% 108

p2 -> Less Folus : It2= &M A o o12] 108!
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# Fouls
fifals =%
group_by(Team) =%

summarise( Total Fouls Committed’

= sum{Fouls.Committed)) %=%

arrange(desc{ Total Fouls Committed )) %=%

mutate(Team = reorder (Team,
head(10) %=%

ggplot() + geom_bar (aes(Team, Total Fouls Committed ), stat = "identity’,fill

labs({title = "More Fouls") +
coord_flip() -» pl

'F-ifalﬂ -\:\-"-1:-
group_ by Team} =%

summarise( Total Fouls Committed’

"Total Fouls Committed )) %%

= mypink) +

= sum{Fouls.Committed)) %=%

arrange(desc{ Total Fouls Committed )) =%

mutate(Team = reorder (Team,
tail(10) %=%

ggplot() + geom_bar (aes(Team, Total Fouls Committed ), stat = "identity”, fill

labs(title = "Less Fouls") +
coord_flip() -» p2

-"Total Fouls Committed )} %=%

= myblue) +

cowplot: :plot_grid(pl,p2)

“cowplot”: 'ggplot 2'I{ 7| X[ Of| Ciot R7HX| &t
2t 8l - E9S|, o2 7fe| EXZ StLI=E & A
Agtot= Ii 7| X|

plot_grid() : 01 2] 72| EX= 2| E=Z Fe[otC}.
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More Fouls Less Fouls

8 8
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# Just looking for Correlation!

install.packages("corrplot™)
library(corrplot)

loptions(repr.plot.width=10, repr.plot.height=4)

fifals =%
select_if(is.numeric) =%
drop_na() =%
cor() %%
corrplot(type = "upper’”, m

# Relationship between Goals

fifal8 %=%
group_by(Team) %=%
summarise! Total Passes =
"Total Goals™ = :
ggplot(aes( Total Passes ,
geom_smooth()

# Goals ~ Passes Relationshij
options(repr.plot.width=10,
fifals %%

“repr.plot.width=10, repr.plot.height=4"
def =9l == 10, =0|F 42 27
“corrplot” : ¥ 2t = ME|L 7ol O E XS o=

o 7| K|

ggplot(aes(Goal.Scored,Passes)) + geom_]iTTerialpna = 1/4) +

facet_wrap(~ Team, ncol = &) +
geom_smooth(method="Tm" ,se = F)

# Distance Covered vs Passes

options(repr.plot.width=10, repr.plot.height=4)

fifals %

ggplot{aes(Distance.Covered. .Kms. ,Passes)) + geom_jitter(alpha = 1/4) +

stat_smooth()
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# Just looking for Correlation!
options(repr.plot.width=10, repr.plot.height=4)
install.packages("corrplot™)
Tibrary({corrplot)
fifal8 %%
select_if{is.numeric) =%
drop_na() =%
cor() %%
corrplot(type = "upper’”, method ="square”, tl.cex = 0.5)
# Relationship between Goals and Py=ee=
fifals8 =% ey, S O X ZFO| AE=0OF A EH
ooup_by(Team) %X select_if(): 2292| Z=710| TRUEZLQ! € =Tt MEH
summarise( Total Passes = sum( o - o
"Total Goals™ = sum(G drop_na() : Missing VaIue7f '_LIJL%I'E._l %ﬁg X‘”Ql
ggp1ot£ae5£;Tota1 Passes , Tota o o _
[
geom_smooth() cor() : x2 yo| 4t SE4HE= A2 A & ALt
# Goals ~ Passes Relationship by - Ly 2 — o
options(repr.plot.width=10, repr. corrplot() . é)l'tl'% E:|, Nil 7|_|'9-| 1 Hi Ea—z!
fifalg8 =%
ggplot(aes(Goal.Scored,Passes))
facet_wrap(~ Team, ncol = &) +
geom_smooth(method="Tm" ,se = F)
# Distance Covered vs Passes
options(repr.plot.width=10, repr.plot.height=4)
fifalg8 =%
ggplot{aes(Distance.Covered. .Kms. ,Passes)) + geom_jitter(alpha = 1/4) +

stat_smooth()
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# Just looking for Correlation!
options(repr.plot.width=10, repr.plot.height=4)
install.packages("corrplot™)

Tibrary({corrplot)

fifalg8 %=%
select_if{is.numeric) =%
drop_na() =%

cor() %%
corrplot(type = "upper’”, method ="square”, tl.cex = 0.5)
# Relationship between Goals and Passes L8 i : 5 i
fifal8 =% e : ‘ . “TaT? ;i f; ° 1
group_by(Team) %=% . 3% Bl | |
summarise( Total Passes = sum( 2 2 2 Bl 0.8
‘Total Goals = sumi(G [ ] ?? ?
ggplot(aes( Total Passes , Tota ?.? 7 WE B 0s
geom_smooth() 22 Lt
?? ? o4
22 ?
# Goals ~ Passes Relationship by - 2 2 an |
options(repr.plot.width=10, repr. ? 2 2 WM || %2
fifals =% ?? | | |
ggplot(aes(Goal.scored,Passes)) - 2? > M| o
facet_wrap(~ Team, ncol = 8) + ‘"“jj‘"mfi.: 3..3 N
geom_smooth(method="Tm",se = F) v [l 2 2 > B [ 02
was 212 2 22 22
w2 22222 | [ ™
# Distance Covered vs Passes e ?
options(repr.plot.width=10, repr.plot.heigh - ::4.9,!’ "
fifal8 =% . _—-- Hus
ggplot(aes(Distance.Covered..Kms. ,Passes) - [l
stat_smooth() = Tl
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# Just looking for Correlation!
options{repr.plot.width=10, repr.plot. height=4)
install. packages("corrplot™)

Tibrary{corrplot)

o

Ty
A

fifals
select_if{is.numeric)
drop_na() %=%
cor ()
corrplot (type

O O
A0 D

method tl.cex 0.5)

"upper"”, ="square",

# Relationship between Goals and Passes

fifals
group_by (Team)
summarise( Total Passes’

O, O
Ao
O, O
o g

sum{Passes),

"Total Goals’ =_5umEGDa1.5cand}} %%
ggplot{aes( Total Passes , Total Goals )) + geom_jitter(alpha = 1/4) +
geom_smooth()
group_by(): 58 €2 00| =&
geom_jitter() : Zf 2| {X[0f| THE HZZ =70t =
geom_smooth() 4 2CHE2| A 7|8t 2| M2 2 Mzt F0|E A5}
*o| M HOHE 7t & ®oidt=
7 & Boddk=E 2 N OS2 A0 XUt x| Aot | R CE
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Q (&) 2#M
e 2Mlydl:  y=Bot+Bixte
cOIZEly 3k =B+ B x
o 24 : gt yo| X1O| & £[A2H(FE5|= yH HE[2
o 2| HA B, 2 HYH, IO HR(1) B
Attt (correlation)E H{Z== X| B

[ L

paTa arTisT crour ZACZM
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7(r)

v EEdEA

-1<R<1

|r| 2401 10| 217}
Ir| 201 OOI[ 2§77t

r=-0.4

>

Negative

No correlation

Positive Correlation
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# Just looking for Correlation!
options(repr.plot.width=10, repr.plot.height=4)
install.packages("corrplot™)

Tibrary({corrplot)

facet_wrap(~ Team, ncol =8) : 7} 2 L= M| E RSO H=E AIE
St= LAl HE g7 el 2= ZMEA] Hf K|
stat_smooth : geom_smooth2} &2 Q1+E AIE, H{EZE geoml2 2

ANE HA|SHK| 42 2{™H geom_smooth AIE

# Goals ~ Passes Relationship by Team
options(repr.plot.width=10, repr.plot.height=8)
fifalg8 %=%
ggplot(aes(Goal.Scored,Passes)) + geom_jitter{alpha = 1/4) +
facet_wrap(~ Team, ncol = &) +
geom_smooth(method="1Tm",se = F)

# Distance Covered vs Passes

options(repr.plot.width=10, repr.plot.height=4)

fifalg8 =%
ggplot{aes(Distance.Covered. .Kms. ,Passes)) + geom_jitter(alpha = 1/4) +
stat_smooth()
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Argentina Australia Belgium Brazil Colombia Costa Rica Croatia Drenmark
900 -
=] o (=]
. o =]
00w e —i, o AN ;
300- . . L ¢ — . oo
Egypt England France Germany lceland Iran Japan Korea Republic
900 -
500 e -
= (=]
[ ] D ¥ q-h_-gj
- L ]
300 - % — .,
@
% Mexico Morocco Migeria Panama Peru Poland Portugal Russia
o
900 -
600 - . o
a2t 2 T e“?
300- o K n'_,,c.‘.--" E'"E? @ ;\.'\g D"_n_'.;. i -
Saudi Arabia Seneqgal Serbia Spain Sweden Switzerland Tunisia Lruguay
o
900 - \Q
=]
600 - s g o s
O\‘\D o o f:' ,_,_I:l-
. o 5}
300 — ® S .
o2 4 6 0 2 4 6 0 2 4 o2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6
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# Just looking for Correlation!
options(repr.plot.width=10, repr.plot.height=4)
install.packages("corrplot™)

Tibrary({corrplot)

fifalg8 %=%
select_if{is.numeric) =%
drop_na() =%
cor() %%

corrplot(type = "upper”, method ="square”, tl.cex = 0.5)

# Relationshig

fifal8 %%

group_by(Te:
summarise( 1

.
ggplot{aes(’ _ - —_
geom_smooth! xE5= BAS2 F0laAH2, vy52 E A -2 W

# Goals ~ Pass geom_jitter()E IE_HE'! Hd%% _;F_7|_

options(repr.f
fifalg =%
ggplot (aes (¢

facet_wrap(-
geom_smooth

# Distance Covered vs Passes
options(repr.plot.width=10, repr.plot.height=4)
fifalg =%

stat_smooth()

ggplot{aes(Distance.Covered. .Kms. ,Passes)) + geom_jitter(alpha = 1/4) +
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# Ball Possesstion % vs Goals Scp

options(repr.plot.width=10, repr.plot.height=4)

fifals 5%

ggplot{aes(Ball.Possession.. ,Goal.Scored)) + geom_jitter(alpha = 1/4) +

stat_smooth{)

# More Attempts vs Less Attemps
fifals =%
group_by(Team) %%
summarise( Total Fouls Committed =
arrange(desc( Total Fouls Committed
mutate(Team = reorder (Team, “~Total
head{10) =%
ggplot() + geom_bar (aes(Team, Total
labs(title = "More Attempts",
¥y = "Attempts count”) +
coord_flip() -= pl

fifald =%
group_by(Team) %%
summarise( Total Fouls Committed’™ =

arrange(desc( Total Fouls Committed ))

OH!

*= o OO yxo =754 A = 0O
XZ= =872, Y5 2 582 ™

geom_jitter() 2 THEH HEZ2 F7}

sum(Attempts)) =%

(=15

mutate(Team = reorder(Team, - Total Fouls Committed )) =%

tail(10) %%

ggplot{) + geom_bar (aes(Team, Total Fouls Committed )}, stat = "identity”,

labs(title = "Less Attempts”,
vy = "Attempts count") +
coord_flip() -= p2

cowplot: :plot_grid(pl,p2)

fill = myblue) +
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# Ball Possesstion % vs Goals Scp

options(repr.plot.width=10, repr.plot.height=4)
fifalg %=%

ggplot{aes(Ball.Possession.. ,Goal.Scored)) + geom_jitter(alpha = 1/4) +
stat_smooth{)

=
# More ALT
fifals8 %>
group_by °
summaris
arrange/
mutate (T
head(10) - -
ggplot ()
labsi{tit

coord_f1

fifald %
group_b
summar i
arrange
mutate(
tail(10)
ggplot ()
Tabs(tit ° ° s "

4 o0- .

coord_f1 P s o s s e 5

Goal.Scored

cowplot::p

a0

40

50
Ball.Possession..

&0 70
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# Ball Possesstion % vs Goals Scp

options(repr.plot.width=10, repr.plot.height=4)

fifald =%
ggplot{aes(Ball.Possession.. ,Goal.Scored)) + geom_jitter(alpha = 1/4) +
stat_smooth{)

# More Attempts vs Less Attemps
fifalg8 =%
group_by(Team) %%
summarise( Total Fouls Committed = sum(Attempts)) =%
arrange(desc( Total Fouls Committed )) %=%
mutate(Team = reorder(Team, "Total Fouls Committed )} =%
head{10) =%
ggplot() + geom_bar (aes(Team, Total Fouls Committed ), stat = "identity”,fill = mypink) +
labs(title = "More Attempts",
¥y = "Attempts count”) +
coord_f1lip() -=[p]]

group_by() : TeamE £ H|O|H =&
summarise() : SEA| =32 2t A 2 H[0|H 29
arrange() : LHEI A= 2 HE
mutate() : TeamO| 2= IHel H= M

O -
coord_flip() : X& 1} v= HE
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# Ball Possesstion % vs Goals Scp
options(repr.plot.width=10, repr.plot.height=4)
fifalg %=%

ggplot{aes(Ball.Possession.. ,Goal.Scored)) + geom_jitter(alpha = 1/4) +

arrange() : L& X2 ©H

coord_flip() : X= 1} v= HE

group_by() : TeamZ 2 H|O|H 2&

summarise() : S YA =32 2 A 2 H|0[E 29

mutate() : TeamO| 2= IHel H= M
7

fifals =%
group_by(Team) %%
summarise( Total Fouls Committed = sum(Attempts)) =%

[=T = Ty

arrange(desc({ Total Fouls Committed )) =%
mutate(Team = reorder(Team, - Total Fouls Committed )) =%
tail(10) pa=%

labs(title = "Less Attempts”,

¥y = "Attem count") +
coord_flip() -}Tﬁj

ggplot{) + geom_bar (aes(Team, Total Fouls Committed )}, stat = "identity”, |fill = myblue)|+

cowplot: :plot_grid(pl,p2)
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cowplot: :plot_grid(pl,p2)
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@) Kaggle, Titanic Data Ml 2{d £ of|x
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## Kaggle Randomforest analysis

# install Packages for analysis
install. packages("ggplot2")
install. packages("randomForest™)
Tibrary(ggplot2)
Tibrary({randomrForest)

# train / test dataset load from Titanic Data
set.seed(1l)

train <- read.c L
test <- read.c ggplotz - A 7_||'2|- .LLH?'X'
-+ o =+ . =<
# pata Preproce randomForest : =&, 2| H =4S 9 Breimanl| €1 2[&
extractFeatures
features =- c("Pclass"”,

"age”,

"sex"”,

"parch",

"Sibsp"”,

"Fare",

"Embarked")

fea =- datal,features]

fealtage[is.na(feafage)] =- -1

feaiFare[is.na(fealtFare)] =- median(fealFare, na.rm=TRUE)
featEmbarked[featEmbarked==""] = "s"

feaisex <- as.factor (feaisex)
feaiEmbarked <- as.factor(featEmbarked)
return{fea)
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## Kaggle Randomforest analysis

# install Packages for analysis
install. packages("ggplot2")
install. packages("randomForest™)
Tibrary(ggplot2)
Tibrary(randomrForest)

# train / test dataset load from Titanic Data
set.seed(1l)

train =- read.csv("train.csv"”, stringsAsFactors=FALSE)
test <- read.csv('test.csv’, sStringsAsFactors=FALSE)

# Data Preprocessing
extractFeatures <- function(data) {
features =- c("Pclass"”,

"age",

g set.seed(1) : th=o| 27|42 H
::EE;E::, train : train dataset &'
"Fare”, test : test dataset SF =
"Embarked")

fea =- datal,features]

fealtage[is.na(feafage)] =- -1

feaiFare[is.na(fealtFare)] =- median(fealFare, na.rm=TRUE)
featEmbarked[featEmbarked==""] = "s"

feaisex <- as.factor (feaisex)
feaiEmbarked <- as.factor(featEmbarked)
return{fea)
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## Kaggle Randomforest analysis

# install Packages for analysis
install. packagesf“ggp1nt2”}
install. packages("randomForest™)
Tibrary(ggplot2)
Tibrary(randomrForest)

# train / test dataset load from Titanic Data
set.seed(1l)

train =- read.csv("train.csv"”, stringsAsFactors=FALSE)
test <- read.csv('test.csv’, sStringsAsFactors=FALSE)

# Data Preprocessing
extractFeatures <=- function(data) {
features =- c("Pclass"”,
"age”,
"sex',
"parch",
"Sibsp"”,
"Fare'",
"Embarked")
fea =- datal,features]
fealtage[is.na(feafage)] =- -1

feaiFare[is.na(fealiFare)] =- median(feaiFare, na.rm=TRUE)

featEmbarked[featEmbarked==""] = "s"
feaisex <- as.factor (feaisex)
feaiEmbarked <- as.factor(featEmbarked)
return{fea)

function() : AFEAE Q|
He A
Pclass : S A-E[ZFefA
1st=Upper, 2nd=Middle,
3rd=Lower
Age: LI0|, 1EC} & O™ H==
Sex - )Vltﬁ
Parch : 7% ._F74| =9
Parent = O] O L|, O} X|
Child="3E, Ot5, 2| 2=, 2| X0I=
Sibsp: 7% -'_-'+71| Jt"o|
Sibling = & Al| X} O
Spouse = H{ X}
Fare: 29
Embarked : M &
C=H=ERE3, Q- ._|§ Ef-2
S=AI R T H

’
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# Perform randomforest
rf <- randomForest{extractFeatures(train), as.factor(trainisurvived), ntree=100, importance=TRUE)

randomForest() : 252} 27| Y12[5S 23ote ot
=

extractFeatures(train) : 0| = B A= (
as.factor(train$Survived) : S &f Bl E (y)
ntree =100 : LIFO| =2 = Y& HO| XA 1004 O = F)

importance : 0| & H2| 52 & 7} O £ (logical)

p <- ggplot(featureImportance, aes(x=reorder(Feature, Importance), y=Importance)) +
geom_bar (stat="identity", Fill="#33cfff") +
coord_flip() +
theme_light (base_size=20) +
xlab("") +
ylab("Importance”) +
ggtitle("rRandom Forest Feature Importance‘n") +
theme(plot.title=element_text(size=18))

# save the png file
ggsave("2_feature_importance.png”, pJ
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(&tD) HHIYH A E(RandomForest)2t?

® Ciof QAAHELIRE *f% [0 Ol Sot= 22|, OlE S0 2AZELIR 1090 &
O

MEH TP AEO| A

H J|E SILO| QMBFHURE AHEY WEL} overfitting(XH )M E meh 4~ ALt
o Y+ TS HOKH O[S B R0 Alg R

=
ds= E0=0t

Source: https://blog.naver.com/jsrimr/220799786731

>
£0
1
no
€L
A
O
).
0%t
HO
[T
HT
1
OHM
rlo
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# perform rRandomforest
rf <- randomForest{extractFeatures(train), as.factor(trainisurvived), ntree=100, importance=TRUE)

# Prediction for testset
submission <- data.frame(PassengerId = testiPassengerId)
submissionSsurvived <- predict(rf, extractFeatures(test))

# save csv file

write.csvi(submission, file = "1_random_forest_r_submission.csv",| row. names=FALSE)

#

b Passengerld(S 2 HZ2) : testDl| O] E1 ol AdH
Survived(MZEO|2): B I AE 2342 K)2 S ) tostT O E{ 2 0 Z43H

geom_bar (stat="1identity", Fill="#33cfT") +
coord_flip() +

theme_light (base_size=20) +

xlab("") +

ylab("Importance”) +

ggtitle("rRandom Forest Feature Importance‘n") +
theme(plot.title=element_text(size=18))

# save the png file
ggsave("2_feature_importance.png”, pJ
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# perform rRandomforest
rf <- randomForest{extractFeatures(train), as.factor(trainisurvived), ntree=100, importance=TRUE)

# Prediction for testset
submission <- data.frame(PassengerId = testiPassengerId)
submissionSsurvived <- predict(rf, extractFeatures(test))

# save csv tile
write.csvisubmission, file = "1_random_forest_r_submission.csv", row.names=FALSE)

o= +AELE vt E2 M

gEUﬂLUdI'kdeL= IUEIILIL}F y L1 I= FIICLLLD )+
coord_flip() +

theme_light (base_size=20) +

xlab("") +

ylab("Importance”) +

ggtitle("rRandom Forest Feature Importance‘n") +
theme(plot.title=element_text(size=18))

# save the png file
ggsave("2_feature_importance.png”, pJ
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# perform rRandomforest
rf <- randomForest{extractFeatures(train), as.factor(trainisurvived), ntree=100, importance=TRUE)

# Prediction for testset
submission <- data.frame(PassengerId = testiPassengerId)
submissionSsurvived <- predict(rf, extractFeatures(test))

# Save csv file
write.csv(submission, file = "1_random_forest_r_submission.csv", row.names=FALSE)

# Importance measurement
imp <- importance(rf, type=1)
featureImportance =- data.frame(Feature=row.names(imp), Importance=imp[,1])

# Visualization

p <- ggplot(featureImportance, ae5(x=re0rderJFeaturE, Importance), y=Importance)) +
manm_harfctat "9 dant " Fill_"ac3~FFF"0 4

featurelmportance : 2= 57d Z1t= G| O| E

# save the png file
ggsave("2_feature_importance.png”, pJ
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ggplot(): X3 Feature, YZ&: ImportanceE P&

geom_bar() : YO A2 H B
stat="identity” -> yH =7} 0| O| & A 0] =& 2 2 AtE
coord_flip() : X1} v= HE

featureImportance =- data.frame(Feature=row.names(imp), Importance=imp[,1])

# Visualization
p <- ggplot(featureImportance, aes(x=reorder(Feature, Importance), y=Importance)) +
geom_bar (stat="identity", Fill="#33cfff") +
coord_flip() +
theme_light (base_size=20) +
xlab("") +
ylab("Importance”) +
ggtitle("rRandom Forest Feature Importance‘n") +
theme(plot.title=element_text(size=18))

# save the png file
ggsave("2_feature_importance.png”, pJ
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# perform rRandomforest
rf <- randomForest{extractFeatures(train), as.factor(trainisurvived), ntree=100, importance=TRUE)

# Prediction for testset
submission <- data.frame(PassengerId = testiPassengerId)
submissionSsurvived <- predict(rf, extractFeatures(test))

# Save csv file
write.csv(submission, file = "1_random_forest_r_submission.csv", row.names=FALSE)

# Importance measurement
imp <- importance(rf, type=1)
featureImportance =- data.frame(Feature=row.names(imp), Importance=imp[,1])

# Visualization

ggsave() : ggplot 21t png LY = A&

xlab("") +

ylab("Importance”) +

ggtitle("rRandom Forest Feature Importance‘n") +
theme(plot.title=element_text(size=18))

# save the png file
ggsave("2_feature_importance.png”, pJ
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Random Forest Feature Importance
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(Xt1) Kaggle QJAIARLIE 2A
R 1. 20| gXHmale)
O|HM 2 M

549 /891
o) (Cabin)?tH T2 A%

Cabin =H,T Pcl =3 -
{, St 5240| MES0
468 /577 233/314 & QAT
5% 5%
Cahin=§,B,C,D,F Emhar;ed=5 2 ngE:iol O:le_
721144 (female)O| A
12% 16%
Embarked = Q,58 PClaSS(El%ﬂ %ﬁ) |- 3
) 0| OFl S22 M=
5489 o| =L},

10%

Cabin=C

3. 40| 4K}
(female)O| T
Pclass(ElZ! 5&)7t 3
0|11 5MZ0| AL

1 0 1 1 OEHO|MH HE=Z0| &
@ 55188 39/ 56 161 /170 |:|.

10% 6% 19%

0 0
407 1 471 38/58
53% 7%

Source : https://www.kaggle.com/emj777/decision-tree-titanic-r/code
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@) Kaggle, Kobe Bryant Shot Selection £41 0f||

-

l
~ B

i N,

Source : https://cafe.naver.com/sportscards/5168, https://blog.naver.com/4354512gg/220276975210,
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T o e “dpye” - EIO[E| T4 2| 7%
Tibrary(ggplot2) ”ggp|ot2” : E” Ol E‘l Al 7—||'§|' ILH 9' I|

data =- read.csv("C:/Users/EXEMPC,/Desktop/Edubata/Dataset,/data. csv/data. csv'’, stringsAsFactors = FALSE)

train <- datal[!is.naldatalshot_made_flag),]
test =- datalis.na(data¥shot_made_flag), ]

trainishot_made_flag «<- as.factor(trainishot_made_flag)
names (train)

#a plot To see accuracy by feature
pplot =- function(feat) {
feat =- substitute(feat)
ggplot(data = train, aes_ql(x = feat)) +
geom_bar (aes(fill = shot_made_flag), stat = "count”, position = "Fil11") +
scale_fill_brewer{palette = "setl"”, direction = +1) +
ggtitle(paste("accuracy by", feat))

+
4

# a plot to see position by feature
courtplot =- function(feat) {
feat =- substitute(feat)
train %%
ggplot(aes(x = lon, y = lat)) +
geom_point{aes_qlcolor = feat), alpha = 0.7, size = 3) +
wlim{c(33.7, 34.0883)) +
scale_color_brewer (palette = "setl”) +
theme_void{) +
ggtitle(paste(feat))
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## Kaggle Exploring Kobe' s shot

Tibrary(dplyr)
Tibraryi{ggplot2)

data =- read.csv("C:/Users/EXEMPC,/Desktop/Edubata/Dataset,/data. csv/data. csv", stringsAsFactors = FALSE)

train <- datal[!is.naldatalshot_made_flag),]
test =- datalis.na(data¥shot_made_flag), ]

trainishot_made_f1ac
names (train)

#a plot To see accur
pplot =- function(f:
feat <- substitute
ggplot(data = tra-
geom_bar (aes (i’
scale_fill_brew:
ggtitle(paste(":

+
4

# a plot to see pos-
courtplot <- functic
feat <- substituts
train %%
ggplot(aes(x = ~
geom_point(aes_t
ylim({c(33.7, 34,
scale_color_brey
theme_void{) +

data:

Alm
0)al

Shot_ made _flag

: shot_made_flag ._-roﬂ 5000

SO Aot H= EHE 59| §X|
=0 AL
UEX O =5t A
% 43 0%
070 2| ZZ 2t (missing value)O| = XY

ggtitle(paste(feat))
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## Kaggle Exploring Kobe' s shot
Tibrary(dplyr)
Tibraryi{ggplot2)

data =- read.csv("C:/Users/EXEMPC/Desktop/Edubata/Dataset,/data. csv/data. csv”

, stringsAsFactors = FALSE)

train <- datal[!is.naldatalshot_made_flag),]
test =- datalis.na(data¥shot_made_flag), ]

trainishot_made_flag «<- as.factor(trainishot_made_flag)

names (train)

#a plot To see accuracy by feat
pplot =- function(feat) {
feat =- substitute(feat)
ggplot(data = train, aes_qlx
geom_bar (aes(fill = shot_ma
scale_fill_brewer (palette =
ggtitle(paste("accuracy by"

+
4

# a plot to see position by feature
courtplot =- function(feat) {
feat =- substitute(feat)
train %%
ggplotfaes(x = Ton, y =
geom_point(aes_q(color
wlim{c(33.7, 34.0883)) +
scale_color_brewer (palette =
theme_void{) +
ggtitle(paste(feat))

lat)) +

F2%t 052 2/l shot_made_flag(x ‘d& O &) H
20 AZX| 7t Q= S S trainsetO 2 & °“:*

shot_made_flag(x ‘d& O F) H=0f 7£§X|7f A=

HZ test set2 2 2L 0| = =

= feat), alpha = 0.7, size = 3) +

"setl") +
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## Kaggle Exploring Kobe s shot
Tibrary(dplyr)
Tibraryi{ggplot2)

data =- read.csv("C:/Users/EXEMPC,/Desktop/Edubata/Dataset,/data. csv/data. csv", stringsAsFactors = FALSE)

train <- datal[!is.naldatalshot_made_flag),]
test =- datalis.na(data¥shot_made_flag), ]

trainishot_made_flag «<- as.factor(trainishot_made_flag)

names (train)

#a plot to see accuracy by feature
pplot =- function(feat) {
feat =- substitute(feat) AL
ggplot(data = train, aes_q(x - ShOt_made_ﬂag E_I—
geom_bar (aes(fill = shot_ma
scale_fill_brewer (palette =
ggtitle(paste("accuracy by"

M
Qo
9

o

.
T
i
Ot
=
ot
orl

h

# a plot to see position by fea
courtplot =- function(feat) {
feat =- substitute(feat)
train %%
ggplot(aes(x = lon, y = lat)) +
geom_point{aes_qlcolor = feat), alpha = 0.7, size = 3) +
wlim{c(33.7, 34.0883)) +
scale_color_brewer (palette = "setl”) +
theme_void{) +
ggtitle(paste(feat))
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## Kaggle Exploring Kobe' s shot
Tibrary(dplyr)
Tibrary(ggplot2)

= names{train) SED
[1] "action_type" "combined_shot_type" "game_event_id" "game_id" "lat™
[6] "Toc_x" "loc_y" "lon" "minutes_remaining” “period”
[11] "playoffs” "season” "seconds_remaining” “shot_distance” "shot_made_flag"
[16] "shot_type" "shot_zone_area” "shot_zone_basic” "shot_zone_range" "team_id"
[21] "team_name" "game_date" "matchup” "opponent” "shot_id"

names (train)

action_type : A| =5t ﬁg S5, combined_shot_type : 2| SF = 67X 2 &Y,
game_event_id : 3 id, game_id : Z7lid, lat: Y&, loc_x: K| x ZhH,
loc_y : ¥l X| y ZH, lon : B, minutes_remaining : 2= F E{ A|Zt(&), period : T E,
playoffs: S| 0| 2 Z 7| —_rL—-—(l or 0), season : )\l._ —_rL—n— seconds _remaining : &
FE| AlZHZE), shot_distance : 3 /A El ft) shot_made_flag : =& 848 0| &, shot_type:
28 3% or 38 3%, shot_zone_area: k= o D E 2| X|, shot_zone_ ba5|c E Z7t
(Mid-Range, Restrlcted Area, In the Paint), shot_zone_range: ft¥ 2| team_id: El *":E”

H 2 team_name: ElO| &, game_ date Alg “‘*N matchup : 2 &l vs 01-|-J|0|

opponent : M LHE! shot id: == AlH HD
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## Kaggle Exploring Kobe' s shot

Tibrary(dplyr)

Tibraryi{ggplot2)

data =- read.csv("C:/Users/EXEMPC/Desktop/Edubata/Dataset,/data. csv

train <- datal[!is.naldatalshot_made_flag),]
test =- datalis.na(data¥shot_made_flag), ]

trainishot_made_flag «<- as.factor(trainishot_made_flag)

names (train)

Jdata.csv", stringsAsFactors FALSE)

#a plot To see accuracy by feature
pplot =- function(feat) {
feat =- substitute(feat)
ggplot(data train, aes_qi(x = feat)) +
geom_bar (aes(fi11 shot_made_flag), stat
scale_fill_brewer{palette "setl",
ggtitle(paste("accuracy by", feat))

"count", position
direction = +17 +

+
4

A1)+

# a plot to see position by feature

courtplot =- fun
: 1 pplot(): ¢!

feat <- substi

train %%
ggplot{aes(x
geom_point(ae
ywlim{c(33.7,
scale_color_k
theme_void()
ggtitlel(paste

geom_bar() : BfCH 2=
scale_fill_brewer: M & &

ggtitle() : M= 3

(feat))

= MBI D FAISt=
substltute() CHA & olg ®o

St
-

AEXHE2

AL
-
-l:l-l_

f

rO
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## Kaggle Exploring Kobe' s shot
Tibrary(dplyr)
Tibraryi{ggplot2)

data =- read.csv("C:/Users/EXEMPC/Desktop/EduData/Dataset,/data. csv/data. csv'”,

train <- datal[!is.naldatalshot_made_flag),]
test =- datalis.na(data¥shot_made_flag), ]

trainishot_made_flag «<- as.factor(trainishot_made_flag)

stringsAasFactors = FALSE)

courtplot() : 2/ X| ':”E o= 0f

Substitute() : CHA| S 218 HH
geom_point() : *fx"E [

scale_color_brewer: M & H3

ggtitle() : XM= 7

+
4

# a plot to see position by feature
courtplot =- function(feat) {
feat =- substitute(feat)
train %%
ggplot(aes(x = lon, y = lat)) +
geom_point(aes_qlcolor = feat), alpha
wlim{c(33.7, 34.0883)) +
scale_color_brewer (palette =
theme_void{) +
ggtitle(paste(feat))

- = 3) +

0.7, size

"setl") +

DATA ARTIST GROUP @xzm
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# Let’'s take a Took at the locations for the various shot_types
courtplot (combined_shot_type) #hard to see here.

# using the ggplot
ggplot() +

geom_point{data = filter{train, combined_shot_type == "Jump sShot"),
aes(
geom_point{data
aes (X
C
14 33.7, 34.
gc-laqlgff:a'lar_bmh COUFthOt() . _?_le H 2 oAl |:||=+||r|.|
theme_wvoid() + : = o o= o
ggtitle"shot Ty

ggplot () +
geom_point{data

SMNOL_UlsLdrice < 2 J,
aes(x = loc_x, y = loc_y,
color = shot_made_flag),

alpha = 0.7, size = 3) +
scale_color_brewer (palette = "Setl") +
geom_point{aes(x =0, yv = 0), size = 5, shape = 4) +
theme_wvoid() +
ggtitle("shots from up close")

# Let’s also take a Took at all the shots plotted on the court and color them based on whether Kobe made them or not:
ggplot(train, aes(x = loc_x, y = loc_y)) +

geon_point{aes{color = shot_made_flag), alpha = 0.5, size = 0.5) +

ylim{c(-50, 400)) +

theme_void() +

scale_color_brewer(palette = "setl") +
facet_grid(~ shot_made_flag) +
labs{title = "shots Made(Blue) wvs. Shots Missed{rRed)")

DATA ARTIST GROUP CZ)(Q&(T\
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combined_shot_type

combined_shot_type
@ Bank Shot

Dunk

Hook Shot

Jump Shot

Layup
Tip Shot
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# Let's take a look at the Tocations for the various shot_types
courtplot{combined_shot_type) #hard to see here.

# using the ggplot
ggplot() +
geom_point{data = filter{train, combined_shot_type ==
aes(x = lon, ¥ = lat), color =
geom_pointi{data = filter{train,
aes(x = lon, y = lat,
color = combined_shot_type), alpha = 0.7,
y1lim{c(33.7, 34.0883)) +
scale_color_brewer (palette =
theme_wvoid() +
ggtitle("shot Types")

"Jump Shot"),
"grey", alpha = 0.3, size
combined_shot_type !'= "Jump shot"),
size = 3 +

"serl") +

20+

ggplot () +

geom_point (data = filter{train. combined shot twoe != "Jumo shot".

scale_color,
geom_point (.
theme_wvoid(
ggtitle("sh

Jump Shot= grey Mt EHE 032
Jump shotO| O} A =2 combined_shot_type H £

2 HA
MALS CHE | B

# Let's also
ggplot{train,
gEDm_pD-il'Tt(d.EbE‘LUIUI' = SMQL_aueE_1 1dyt, dIpid = Wa2d, 1£2 = Wa23) +
ylim{c(-50, 400)) +
theme_void() +
scale_color_brewer(palette = "setl") +
facet_grid(~ shot_made_flag) +

labs{title = "shots Made(Blue) wvs. Shots Missed{rRed)")

DATA ARTIST GROUP CZ)(errw
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Shot Types

@ Bank Shot
@ Dunk

@  Hook Shot
]

@

Layup
Tip Shot
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Jump ShotO| OFL|H shot_distanceZ} 50/ 2t 2l shot type= At E =2 HA|
shot_made_flag(x S5 F)E 7|2 MY L&

ggplot () +
geom_point{data

filter(train, combined_shot_type != "Jump shot
shot_distance = 57,
aesi(x loc_x, v = loc_y,
colaor shot_made_flag),
alpha 0.7, size 3+
scale_color_brewer (palette = "Setl") +
geom_point{aes(x =0, yv = 0), size = 5, shape
theme_wvoid() +
ggtitle("shots from up close")

43 +

# Let’s also take a Took at all the shots plotted on the court and
ggplot(train, aes(x = loc_x, y = loc_y)) +
geom_point{aes{color shot_made_flag), alpha
ylim{c(-50, 400)) +
theme_void() +
scale_color_brewer (palette "Setl") +
facet_grid(~ shot_made_flag) +
labs{title "shots Made(Blue) wvs.

0.5, size 0.5)

shots Missed({rRed)™)

color them based on whether Kobe made them or not:

+

DATA ARTIST GROUP CZ)(erTw
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# Let’'s take a Took at the locations for the various shot_types
courtplot{combined_shot_type) #hard to see here.

shot_made_flag(® & O F)E 7| =2 = M HA|
theme_v0|d(): Sl H|OF EA
scale_color_brewer(): A4 & H o
facet_grid() : & Gt I=|| mE=; -r|°._ M2
labs(): =, Bid| &L EF E1|O|§ =8

# Let’s also take a Took at all the shots plotted on the court and color them based on whether Kobe made them or not:
ggplot(train, aes(x = loc_x, y = loc_y)) +

geon_point{aes{color = shot_made_flag), alpha = 0.5, size = 0.5) +

ylim{c(-50, 400)) +

theme_void() +

scale_color_brewer(palette = "setl") +
facet_grid(~ shot_made_flag) +
labs{title = "shots Made(Blue) wvs. Shots Missed{rRed)")

DATA ARTIST GROUP CZ)(erTw
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Shots Made(Blue) vs. Shots Missed(Red)
0

- '.:_'I:‘-Fl':ph
5.3 By .

T

.-v':":- .
o I-. Ll

T
hon T

shot_made flag
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# Let s plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme{axis. text. x element_blank ()

ggtitle() : Nl =

cut(trainSloc_x, breaks = 25) loc_x H=E factor EfR 22 HZt
pplot() : 201 =FH Mtz 2 FA|
geom bar() oFCH E o

#and let's look at different factors plotted by accuracy:
pplot{minutes_remaining)

pplot{period)

pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)

pplot(season) + coord_flip()
pplot(shot_distance) + x1im(0, 60)
pplot{combined_shot_type)
pplot{shot_type)
pplot{shot_zone_area) + coord_flip()
pplot(shot_zone_basic) + coord_f1ip()
pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(Q&FT\
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Shot Distribution by x_bins

6000 -

4000 -

shot_made flag

-
o B
Em m
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

x_bins2| ‘=t & LIEfH

#Let's also plot the different spatial features:
courtplot{shot_zone_area)
courtplot({shot_zone_basic)
courtplot{shot_zone_range)

#and let's look at different factors plotted by accuracy:
pplot{minutes_remaining)

pplot{period)

pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(Q&(T\
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# Let s plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %% count(action_type) %=%

arrange(desc(n)) %=% filter(n < 20) —> actions

train | O|E{ 2| action_type HTE 7|2 E
HEX=C = 88, 712 E 7} 200|221 4| O]
SHC}H
= O

_l'.'l ot

=
=

actlonsoﬂ

LAl LR UL s el g
courtplot({shot_zone_basic)
courtplot{shot_zone_range)

#and let's look at different factors plotted by accuracy:
pplot{minutes_remaining)

pplot{period)

pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(Q&FT\
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# Let s plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())
train %% count(action_type) %=%

arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp

x = action_type(A| =2t = 2| T7F), y= shot_made flag(xx d& O F) 2 5t=
= 851 tempOf S

#and let's look at different factors plotted by accuracy:
pplot{minutes_remaining)

pplot{period)

pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(errw
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())
train %=% count(action_type) %=%

arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

' ' ' de flagy 13 —> temp
as.data. frame.matrix(temp) -> temp |

table Y Ef2| tempE O|O|E =YL= HE}

#and let's look at different factors plotted by accuracy:
pplot{minutes_remaining)

pplot{period)

pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(Q&(T\
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())
train %=% count(action_type) %=%

arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp

as.data.frame, matrix(temp) -> Temp
tempishot =- rownames(temp) |

T

Temp2| & O| 55 shotO|2t= MZ2 B0 2

AL I s > PR Al Wl S0 1 av L > PIULL‘:‘H L.I_‘,." (=L ] d.L_‘,.".
pplot{minutes_remaining)
pplot{period)

pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(Q&(T\
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# Let s plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp

as.data. frame.matrix(temp) -> temp
sLtemnn)

ggplot(temp, aes(x = reorder(shot, 17}, y = 1)) +
geom_point{aes(y = "1°), size = 3, color = " dark blue"”, stat = "identity") +
coord_f1ip() +
Tabs({y = "accuracy”, x = "", title = "Accuracy by shot_type")

ggplot(temp, aes(x = reorder(shot ‘1), y 1)) : temp O|O|E{ & = HH| 2 ot
XF:shot(Al 2ot = SF)2 27| =MUHE EE, v=:x d3(1)
geom_point() : 2t = HH, coord_flip() : x= 1t y= H A

pp10tk5ec0nd5 rema1n1ng} + gEDm_bar } + ggt1t1e’”H15tugram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(QiFT\
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Slam Dunk Shot -
Driving Slam Dunk Shot -
Driving Dunk Shat -
Alley Cop Dunk Shot -
Reverse Dunk Shot -
Fadeaway Bank shot -
Crriving Finger Roll Layup Shot -
Running Hook Shat -
Driving Finger Roll Shot -
Running Bank shot -
Finger Roll Layup Shot -
Turnaround Bank shot -
Dunk Shot -
Jump Bank Shat -
Funning Jump Shat -
Driving Reverse Layup Shot -
Driving Layup Shot -
Pullup Jump shot -
Floating Jump shat -
Alley Oop Layup shot -
Dther -
Running Layup Shot -
Reverse Layup Shot-
Step Back Jump shaot -
Turnaround Jump Shat -
Turnaround Fadeaway shot -
Fadeaway Jump Shot -
Finger Roll Shot - L ]
Driving Jump shat - L
Layup Shot - »
Hook Shot - L
Tip Shot - L]
Jump Shot- L

04

0.6

Accuracy

0.8 1.0
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

courtplot() : ¥/ K| HZ2 o2 T
shot_zone_area H==: x= ¢t A E (X

#Let's also plot the different spatial features:
courtplot(shot_zone_area)

courtplot{shot_zone_basic)
courtplot{shot_zone_range)

#and let's look at different factors plotted by accuracy:
pplot{minutes_remaining)

pplot{period)

pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZJ(Q&(T\
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shot_zone_area

shot_zone area

Back Court(BC)
CenteriC)

Left Side Center(LC)
Left Side(L)

Right Side Center(RC)
Right Side(R)
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%

courtplot() : ¥/ X| E &
shot_zone_basic H: T E S 7!

[ courtplot{shot_zone basic) |
courtplot(shot_zone_range)

#and let's look at different factors plotted by accuracy:
pplot{minutes_remaining)

pplot{period)

pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(Q&(T\
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shot_zone_basic

shot_zone basic

Above the Break 3
Backcourt

In The Paint (Mon-RA)
Left Corner 3
Mid-Range

Festricted Area

Right Corner 3
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())
train %=% count(action_type) %=%

arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

courtplot() : HX| 2 A4
shot_zone_range H = |

courtplot{shot_zone_range)

#and let's look at different factors plotted by accuracy:
pplot{minutes_remaining)

pplot{period)

pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)

pplot(season) + coord_flip()
pplot(shot_distance) + x1im(0, 60)
pplot{combined_shot_type)
pplot{shot_type)
pplot{shot_zone_area) + coord_flip()
pplot(shot_zone_basic) + coord_f1ip()
pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(Q&(T\
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shot_zone_range

shot_zone_range

16-24 fi.

24+ 1t

8-16 ft
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# Let s plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())
train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions

trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp
as.data. frame.matrix(temp) -> temp

pplot() : 22 =& & H=t
minutes_remaining 'H == 'Ef% FE Al ZL

M[ru

H
s

ot HEH = 12

HI

ﬂ_
—

|pp1ot{minutea_remaining} |
pplot{period)
pplot{seconds_remaining)

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(errw
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp
as.data. frame.matrix(temp) -> temp
tempishot =- rownames(temp)

pplot() : ¢ =
period H == : FE{(1~4, 5~7: & 7 E)

| pplot(period) |
pploti{seconds_remaining.

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()

DATA ARTIST GROUP CZ)(erTw
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp
as.data. frame.matrix(temp) -> temp

tempishot =- rownames(temp)

ggplot(temp, aes(x = reorder(shot, 17}, y = 1)) +

pplot(): 22 =& &H F2 - E #
seconds_remaining B == E2 FHEH A|ZHX)
|pp16£{5étﬁﬁ&5_remaining} |

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
pplot(season) + coord_flip()

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()
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accuracy by seconds_remaining
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# Let s plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp

as.data. frame.matrix(temp) -> temp

tempishot =- rownames(temp)

ggplot(temp, aes(x reorder (shot, "17), vy
geom_point {aes(y 17y, size = 2, color

1) +

" dark blue", stat = "identity") +

pplot() : @2 =& & YU E B
seconds_remaining 4= H2 F|E A|ZHZX)
geom_bar() : BfCH J2i= F3
ggtitle() : M= MH

#Let's also take a look at the histogram by seconds_remaining

pplot(seconds_remaining) + geom_bar() + ggtitle("Histogram of shots by second_remaining™)
PPTOT(Season, + coord_TiipL)

pplot(shot_distance) + x1im(0, 60)

pplot{combined_shot_type)

pplot{shot_type)

pplot{shot_zone_area) + coord_flip()

pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()
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Histogram of Shots by second_remaining
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# Let s plot shot Distribution by x_bins
traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar{) + ggtitle(”

shot Distribution by x_bins") +

theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %% count(action_type) %=%
arrange(desc(n)) %=% filter(n = 20)

trainfaction_typel[trainfaction_type %in% actionsfaction_type] =-

-= actions

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp

as.data. frame.matrix(temp) -> temp
tempishot =- rownames(temp)

ggplot(temp, aes(x = reorder(shot, 17}, vy

geom_point{aes(y = "1°), size = 3,
coord_f1ip() +
Tabs({y = "accuracy”, x = "", title

"other"

=1)) +
color = " dark blue", stat = "identity") +
= "accuracy by shot_type")

pplot() : Rl +& B F=t

season H‘l* AlE FE

X

coord_flip() : x=1} y= HH

pplot(season) + coord_flip()
L _ B T ®mLg, ogy

pplot{combined_shot_type)
pplot{shot_type)
pplot{shot_zone_area) + coord_flip()
pplot(shot_zone_basic) + coord_f1ip()
pplot (opponent) + coord_flip()
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accuracy by season
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# Let s plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp
as.data. frame.matrix(temp) -> temp
tempishot =- rownames(temp)

ggplot(temp, aes(x = reorder(shot, 17}, y = 1)) +
geom_point{aes(y = "1°), size = 3, color = " dark blue"”, stat = "identity”) +
coord_f1ip() +
Tabs({y = "accuracy”, x = "", title = "Accuracy by shot_type")

#Let's also plot the different spatial features:

pplot() : 29! & & H=L
shot_distance H4=: 5= HE|(ft)
xlim(0, 60) : x= He| MH

pplot(shot_distance) + x1im(0, 60)

pp ot Lcombined_shot_type)
pplot{shot_type)
pplot{shot_zone_area) + coord_flip()
pplot(shot_zone_basic) + coord_f1ip()

pplot (opponent) + coord_flip()
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accuracy by shot_distance
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# Let s plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp
as.data. frame.matrix(temp) -> temp
tempishot =- rownames(temp)

ggplot(temp, aes(x = reorder(shot, 17}, y = 1)) +
geom_point{aes(y = "1°), size = 3, color = " dark blue"”, stat = "identity”) +
coord_f1ip() +
Tabs({y = "accuracy”, x = "", title = "Accuracy by shot_type")

#Let's also plot the different spatial features:
courtplot(shot_zone_area)

pplot() : 82! +& & YA E EA
combined_shot_type B %8| ZHE 67X 2 S

Ipp1Dt{combined_Sth_typE} |
pPplotishot_type)

pplot{shot_zone_area) + coord_flip()
pplot(shot_zone_basic) + coord_f1ip()
pplot (opponent) + coord_flip()
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accuracy by combined_shot_type
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp
as.data. frame.matrix(temp) -> temp
tempishot =- rownames(temp)

ggplot(temp, aes(x = reorder(shot, 17}, y = 1)) +
geom_point{aes(y = "1°), size = 3, color = " dark blue"”, stat = "identity”) +
coord_f1ip() +
Tabs({y = "accuracy”, x = "", title = "Accuracy by shot_type")

#Let's also plot the different spatial features:
courtplot{shot_zone_area)
courtolot(shot zone basic)

Ipp1ot(5hot_type} |
pplotishot_zone_area) + coord_tlipl)
pplot(shot_zone_basic) + coord_f1ip()
pplot (opponent) + coord_flip()
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accuracy by shot_type
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# Let s plot shot Distribution by x_bins
traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +

theme{axis. text. x element_blank ()

pplot(x_bins) + theme(axis.text.x element_blank ()

train %% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions

trainfaction_typel[trainfaction_type %in% actionsfaction_type] =-

prop.table(table(trainfaction_type,
as.data. frame.matrix(temp) -> temp
tempishot =- rownames(temp)

trainishot_made_flag),1

"other"

) o-= temp

"identity") +

ggplot(temp, aes(x = reorder(shot, 17}, y = 1)) +
geom_point{aes(y = "1°), size = 3, color = " dark blue”, stat
coord_f1ip() +
Tabs({y = "accuracy”, x = "", title = "Accuracy by shot_type")

#Let's also plot the different spatial features:
courtplot{shot_zone_area)
courtplot({shot_zone_basic)
courtplot(shot_zone_ranoe)

pplot() : 22 =F
shot_zone_area a

coord_flip() : x=

|pp1ot£5h0t_zone_area} + coord_f1ip()

PP IOL (SNOL_ZONe_pasic) + coord_t 1ipL)
pplot (opponent) + coord_flip()
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# Let s plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp
as.data. frame.matrix(temp) -> temp
tempishot =- rownames(temp)

ggplot(temp, aes(x = reorder(shot, 17}, y = 1)) +
geom_point{aes(y = "1°), size = 3, color = " dark blue"”, stat = "identity”) +
coord_f1ip() +
Tabs({y = "accuracy”, x = "", title = "Accuracy by shot_type")

#Let's also plot the different spatial features:
courtplot{shot_zone_area)
courtplot({shot_zone_basic)
courtplot{shot_zone_range)

pplot() : ¢ =& Y
shot_zone_ ba5|c E

pplot(shot_zone_basic) + coord_f1ip() |
pPplot Lopponent) + coord_tT IipL)
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accuracy by shot_zone_basic
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# Let's plot shot Distribution by x_bins

traintx_bins =- cut(trainfloc_x, breaks = 253}

pplot(x_bins) + geom_bar () + ggtitle("shot Distribution by x_bins") +
theme(axis.text.x = element_blank{))

pplot(x_bins) + themelaxis.text.x = element_blank())

train %=% count(action_type) %=%
arrange(desc(n)) %=% filter(n < 20) -> actions
trainfaction_typel[trainfaction_type %in% actionsfaction_type] <- "oOther”

prop.table(table(trainfaction_type, trainishot_made_flag),1l) -= temp
as.data. frame.matrix(temp) -> temp
tempishot =- rownames(temp)

ggplot(temp, aes(x = reorder(shot, 17}, y = 1)) +
geom_point{aes(y = "1°), size = 3, color = " dark blue"”, stat = "identity”) +
coord_f1ip() +
Tabs({y = "accuracy”, x = "", title = "Accuracy by shot_type")

#Let's also plot the different spatial features:
courtplot{shot_zone_area)
courtplot({shot_zone_basic)
courtplot{shot_zone_range)

#and let's look at different factors plotted by accuracy:

pplot() : 22 =&
opponent H

-
=
A,
0. (|

coord_flip() : x=21f y= HE

| pplot(opponent) + coord_f1ip() |
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accuracy by opponent
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