REZ H|$= HO|F 1}

18 S

278 HIO|E| uisto= S

2% 014

Q)]
> 3.141592*25.5*25.5 = > pi*25.5*25.5

2% 024

(1) 4=t

(2)

Sepal.Length: XX Q| 20|
FX|

Sepal.Width: ZEHEQ| LiH]
Petal.Length: 22| Z O]

Petal.Width: 29| L{H|

Species: &3 (Setosa, Versicolor, Virginica 52| StL})
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(1)

n

(2)

1

Z

3

4 &

[

B8 10

> plot(cars, main="cars G|0|E{")
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2% 044

25

Ojo

2% 05 H

(1)

> summary(iris)

Sepal.Length
Min. 14,300
lst Qu.:5.100
Median :5.800
Mean 15,843
3rd Qu.:6.400
Max. 7.900

Sepal.Length

Sepal . .Width

Min.

lst Qu.:

Median
Mean

3rd Qu.:

Max.

MO
1 O -

was

(LR LI VS R WL LT N

.000
. 800
.000
057
.300
. 400

i1

12

Fetal.Length

Min.

lst Qu.:

Median
Mean

3rd Qu.:

Max.

:1.
. 600
. 350
. 758
100
. 900

27F 43, 27} 79011

[P I P BT S o]

Q00

14

L]

17 14 1w X

Petal.Width

Min.

lst Qu.:0
Median :1
1.
1
2

Mean

3rd Qu.:

Max.

HL)

11/

100 setosa

4|

2

Species

50

50

L300 versicoloxr: 50
.300 virginica

199

. 800

. 500

442 51,
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3/4 M2 6.4 O|CL C}E &8 H|SHH offMstH EICH Species £42 setosa,

M5
versicolor, virginica 830 £5t= ME0| 2i2f 50 7H4 S Y ELCL

(2)
> plot(tips)
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of
k=

3% R2| Ho|H

3T 01 & 83

0

3% 02%F

x = Inf
y = Inf
X/y
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e
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1T<2 # HW Ao Z1f TRUE 7t = H &L

4 <3 # Hu ALS| AL} FALSE 7t EHEIL.

# 5, HlW Aol it ot ANez FEE0 SHEL
#CFOE NA 29| H|= NA 7t E8EE2 |Fo|strt,

3)

blood.typel = c("A", "B", "O", "AB")

blood.type2 = factor(c("A", "B", "O", "AB"))

blood.type1

blood.type2

is.character(blood.type1)
is.character(blood.type?2)
is.factor(blood.type1)
is.factor(blood.type?2)

# blood.typel 2 the=d| ZXHE HIEHE F3. blood.type2 = Z#0| #&E|0] &F0
20|
o | m Y

3% 04
(1)
X =3
1<x&x<5#x7} 39 A0+ TRUE 7} dtzt=l
x=0

T<x&x<5#x7t 082 B0 = FALSE 7} EretE



(2)
x%%3!=0 | x%%4!=0 # ZAAM 1(x%%3==0 & x%%4==0)1t &2 2|0,

3% o054

(1

c(1:5)
= c(x, c(6:10))

x
Il

x
|

(2)
c(1:10)
x[seq(2,length(x),2)]

x
Il

x
I

3% 06 &

(1)
plot(Titanic)

# A 211

on
x
=
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on
x
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oL
im
=l
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k=]
1o
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M
Mo
o
Hir
0jo
mjo
e
_|
$0
il

Titanic
# O|O|EHHE WS MMEH 1540 EXIO{2I0] 5 &F, OXIO{2I0|

= 1
#2 SM0 M= HAEIOl 11 &, oXt0{2l0] 13 O] 25F HEJ}SS € = UCL



(2)

x = array(1:24, c(4,6))
x = x[,;seq(1,dim(x)[2],2)] # dim(x)=d Z1te| 2 HIj &=0| Eo| 7+,
# x = x[,seq(1,ncol(x),2)] # ncol 2 EO| 7|+=E =HSIEZE O|ZH CHAsH= &.

3 07 %

(1)

mean(na.omit(airquality$Ozone))

(2)
name = C(HKE-|_J'\_|II "_jﬂ_:__éc_yl:", llél%ll)

age = ¢(22, 20, 25)

gender = factor(c("M", "F", "M"))

blood.type = factor(c("A", "O", "B"))

patients = data.frame(name, age, gender, blood.type)

str(patients) # name = #HFY2z HUE. 77| 0[S X522 HFIe=R

HAIE.

3% 08 &

Q)]

patients = data.frame(name = c("E =", "E", "2 S"), age = c(22, 20, 25),

gender = factor(c("M", "F", "M")), blood.type = factor(c("A", "O",
"B"))
no.patients = data.frame(day = c(1:6), no = c(50, 60, 55, 52, 65, 58))

listPatients = list(patients=patients, no.patients = no.patients)

7



listPatients$room = 30

listPatients

(2)

listPatients$room=NULL

listPatients



4 Hlolg F=ut A

4% 01 H

(1)

students = read.table("C:/Sources/students.txt", header = T)
students$average = (students$korean + students$english + students$math) / 3
students

write.csv(students, file="C:/Sources/output(F ==Xl 1).csv", quote=F)

4% 024

(1

total = 0
for(i in c(1:10)) {
if (iI%%2 == 0) {

total=total + i

}

total

(2)

for(i in seq(1,10,2)){
print(i)



(3)

for(i in 2:10) {
check =0
j=2
while(j<i) { # 1 2t X7|RHAlC2E & LHRHEOX|22 df
if(i%%j == 0) {
check = check+1
break # Lb BOIX|= A BtLiEtE A2 break
}

j=]j+1
}
ifcheck == 0) { # SHHE LI TOIX|X| 8= 47} 249
print(i)
}
} # 0|20 = CHfot B0l EXfet,

4% 034

(1)
fact <- function(x) {

if(x == 1){

return(1)

10

ol



else if(x > 1){

return(x * fact(x-1))

}

fact(5) # 5= Al =

(2)

pn <- function(i) {
check =0
for(j in 1:i) {
if(i%%j == 0) {

check = check+1

}

if(check == 2) {
return(T)

}

else {

return(F)

}
pn(10) # 10

e A
pn(5) # 5= &7t

=7} Ot4l. FALSE &2

2. TRUE &4

11



4% 04 &

(1)

library(MASS)
table(is.na(Cars93)) # = 13742 NA 7 U
for(i in c(1:ncoI(Cars93))) {
print(i)
print(table(is.na(Cars93[,i])))
}
# =d Ao 23 H Ho| NA27H, 24 & Zo| NA 11707t U=
# Rearseat.room I} Luggage.room O NA 7t EXjst= 2
#7? Cars93 O Al & = QUK Rearseatroom 2 2-seater vehicles O Al NA 7} E=XH5tH,
# Luggage.room = vans 0lAl NA 7| =xjjgt.
# 5, 2 25 ASKe 42 SIEAM0| glemz NA HHE2 A M= 30| 2 FEE
UX| oo 2 NA Y

LS ——

(2)

mean(Cars93$Luggage.room, na.rm=T)*28.316847 # 1 M| &L E= 28.316847 2|EH &

4% 054

Q)]

car = cars # O|AMZI2 NAZ H7| 28] Mol £ZX
boxplot(car$dist)
boxplot(car$dist)$stats

12



car$dist = ifelse(car$dist<2 | car$dist>93, NA, car$dist)

mean(car$dist, na.rm=T)

(2)

chick = ChickWeight # O|& g2 NA E HFY| @[3l H|O|E =X
boxplot(chick$weight)

boxplot(chick$weight)$stats

chick$weight = ifelse(chick$weight<35 | chick$weight>309, NA, chick$weight)
mean(chick$weight, na.rm=T) # B 118 18 HE L&

13



5% Hlole 7ts

-
o
58 018 83

5% 02 &

(1)

> gapminder %>% filter(country=="Korea, Rep.") %>% select(pop) %>% max()
[1] 49044790

> gapminder %>% filter(country=="Korea, Rep.") %>% filter(pop==49044790)
# A tibble: 1 x 6

country continent year lifeExp pop gdpPercap

<fct> <fct> <int>  <dbl> <int> <dbl>
1 Korea, Rep. Asia 2007 78.6 49044790 23348.
(2)

> gapminder %>% filter(year==2007 & continent=="Asia") %>% select(pop) %>% sum()
[1] 3811953827

14




(1)

5% 034

> gapminder %>% filter(country == "Korea, Rep.") %>% select( year, country, gdpPercap,

lifeExp)
# A tibble: 12 x 4

o N o U1 A W DN -

\o)

10
11
12

year country

<int> <fct>

1952 Korea, Rep.
1957 Korea, Rep.
1962 Korea, Rep.
1967 Korea, Rep.
1972 Korea, Rep.
1977 Korea, Rep.
1982 Korea, Rep.
1987 Korea, Rep.
1992 Korea, Rep.
1997 Korea, Rep.
2002 Korea, Rep.
2007 Korea, Rep.

gdpPercap lifeExp

<dbl>  <dbl>
1031. 47.5
1488. 52.7
1536. 55.3
2029. 57.7
3031. 62.6
4657. 64.8
5623. 67.1
8533. 69.8
12104. 72.2
15994. 74.6
19234. 77.0
23348. 78.6

> gapminder %>% filter(country == "China") %>% select( year, country, gdpPercap,

lifeExp)
# A tibble: 12 x 4

1
2
3

<int> <fct>

1952 China
1957 China
1962 China

<dbl>
400.
576.
488.

year country gdpPercap lifeExp

<dbl>
44
50.5
445

15




4 1967 China 613. 58.4

5 1972 China 677. 63.1

6 1977 China 741. 64.0

7 1982 China 962. 65.5

8 1987 China 1379. 67.3

9 1992 China 1656. 68.7
10 1997 China 2289. 704
11 2002 China 3119. 72.0
12 2007 China 4959. 73.0
> gapminder %>% filter(country == "Japan") %>% select( year, country, gdpPercap,
lifeExp)

# A tibble: 12 x 4
year country gdpPercap lifeExp

<int> <fct> <dbl>  <dbl>
1 1952 Japan 3217. 63.0
2 1957 Japan 4318. 65.5
3 1962 Japan 6577. 68.7
4 1967 Japan 9848. 714
5 1972 Japan 14779. 734
6 1977 Japan 16610. 75.4
7 1982 Japan 19384. 771
8 1987 Japan 22376. 78.7
9 1992 Japan 26825. 79.4
10 1997 Japan 28817. 80.7
11 2002 Japan 28605. 82
12 2007 Japan 31656. 82.6

16




(2)

> gapminder %>% filter(continent == "Africa") %>% group_by(year) %>%
summarize(s=sum(pop)) -> s

> gapminder %>% filter(continent == "Europe") %>% group_by(year) %>%
summarize(s=sum(pop)) -> s2

> s1%s > s2%s

[1] FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE TRUE TRUE
> s1[s1$s > s2$s, "year"]
# A tibble: 5 x 1

year
<int>

1987

1992

1997

2002

2007

v A W DN =

(3)

> gapminder_unfiltered %>% group_by(country) %>% summarize(n=n()) %>%
filter(n>12) %>% arrange(desc(n))
# A tibble: 45 x 2

country n

<fct> <int>
1 Czech Republic 58
2 Denmark 58
3 Finland 58
4 Iceland 58

17




5 Japan

6 Netherlands
7 Norway

8 Portugal

9 Slovak Republic
10 Spain

11 Sweden

12 Switzerland
13 Taiwan

14 Austria

15 Belgium

16 Bulgaria

17 Canada

18 France

19 Hungary

20 United States
21 Australia

22 ltaly

23 New Zealand
24 Poland

25 Luxembourg
26 Latvia

27 China

28 Slovenia

29 Germany

30 Russia

31 Ukraine

32 Belarus

58

58
58

58

58
58
58
58
57
57
57
57
57
57
57
56
56
55
52
49
42
36
32
26
20
20
18

18




33 Estonia

34 Lithuania
35 Costa Rica
36 Cuba

37 Greece

38 Ireland

39 Libya

40 Mexico

41 Puerto Rico
42 Sri Lanka
43 Thailand
44 Uganda

45 United Kingdom

18
18
13
13
13
13
13
13
13
13
13
13
13

19




5% 044

(1)

p. 172 2| 2 E 00| names(elec_gen) = substr(names(elec_gen), 2,
nchar(names(elec_gen))) &0 2lsi HEHM & O|E Q! “country” 7} “ountry” 7t &|&=
=X 7t LS ALE.

names(elec_gen) CHAl HEAW JAALE X 2ITH names(elec_gen)[2: length(names(elec_gen))]
E MESHH oldH 2N E wAE = A1, 97| g 0|59 /&

=
= AR8ot & = RUACL

(2)

> laf = read.csv("literacy_rate_adult_female_percent_of_females_ages_15_above.csv",
header=TRUE, sep=",")

> lam = read.csv("literacy_rate_adult_male_percent_of_males_ages_15_and_above.csv",
header=TRUE, sep=",")

> lat = read.csv("literacy_rate_adult_total_percent_of_people_ages_15_and_above.csv",
header=TRUE, sep=",")

> lyf = read.csv("literacy_rate_youth_female_percent_of_females_ages_15_24.csv",
header=TRUE, sep=",")

> lym = read.csv("literacy_rate_youth_male_percent_of_males_ages_15_24.csv",
header=TRUE, sep=",")

> |yt = read.csv("literacy_rate_youth_total_percent_of_people_ages_15_24.csv",
header=TRUE, sep=",")

> |af_tidy=gather(laf, -country, key="year", value="adult_female")
> lam_tidy=gather(lam, -country, key="year", value="adult_male")

> lat_tidy=gather(lat, -country, key="year", value="adult_total")

20




>

>

>

=

mo Hor 4

lyf_tidy=gather(lyf, -country, key="year", value="youth_female")

lym_tidy=gather(lym, -country, key="year", value="youth_male")

lyt_tidy=gather(lyt, -country, key="year", value="youth_total")

literacy = merge(laf_tidy, lam_tidy)
literacy = merge(literacy, lam_tidy)
literacy = merge(literacy, lat_tidy)
literacy = merge(literacy, lyf_tidy)
literacy = merge(literacy, lym_tidy)
literacy = merge(literacy, lyt_tidy)
literacy = na.omit(literacy)
olg H: YHHHQl HojE = el
tEE dt= AO| EFO[X|T, Of
A OF SHCE.
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6 HIO[E] AlZ%}

6% 01%&

(1)

MX Oole 752 Soif 24 &2l HEH gdpPercap 2| H#AE 510 x 2t
H=0ff XYoot

> gapminder %>% group_by(year, continent) %>% summarize(avg_gdpPercap =
mean(gdpPercap)) -> x

plot 2 legend &+& 0|83 HUE=E BistE SXCCL

> plot(x$year, x$avg_gdpPercap, col=x$continent, pch=c(1:length(levels(x$continent))))
> legend("topleft”, legend=levels(x$continent), col=c(1:length(levels(x$continent))),

pch=c(1:length(levels(x$continent))))
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(2)

MX GOl 7tE32 Sl 195299| gdpPercapt lifeExpl| CHEH

=
ch= B0 XMt

y2g FEo

ot

> gapminder %>% filter(year==1952) %>% group_by(continent) %>%

summarise(m=mean(gdpPercap)) -> x

> X

# A tibble: 5 x 2
continent m
<fct> <dbl>

1 Africa 1253.

2 Americas  4079.

3 Asia 5195.

4 Europe 5661.

5 Oceania  10298.

plot &5 0|83 AlZsletrt.

> plot(x$continent, x$m)
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6% 02%F

(1)

a8 6-13 2 LS 3OO0 2let A|Z2t0|L},
>gapminder%> %filter(year==1952&continent=="Asia")%>%ggplot(aes(reorder(coun try,
pop), pop))+geom_bar(stat="identity")+coord_flip()

O 7| M reorder(country, pop) & country & pop 2 7|0 el X E5tEt=
ojgjo|E2E, 08 6-13 1F &0] J2iZ2| x H0f| pop 2 7| =22 HEE country 7t
XEEA & Ct

4o B8, 0T BHO= country & MHIESIX| &= AlA420|E2 ChE1F 22
A4zt 215 A

> gapminder %>% filter(year == 1952 & continent == "Asia") %>% ggplot(aes(country,
pop))+geom_bar(stat="identity")+coord_flip()
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(2)

=

a3 6-19 = CHS EHOO| o5t Al

x = filter(gapminder, year == 1952)

ZfstolLt .

position="jitter")

o=
60 -
-y .
W,
g S0
Af -
30-
Africa Americas Asia
continent

0T Ot A4t 2t orefet ZLt.
ggplot(gapminder, aes(continent, lifeExp)) + geom_point(alpha=0.2, size= 1.0,

X %>% ggplot(aes(continent, lifeExp)) + geom_boxplot()
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6% 03E

(1)

> cars %>% ggplot(aes(speed, dist)) + geom_point()

125~

L L ]
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TE = .
™
% e e
@ .
A . . . .
=0 . * s *
. ®
T « * . @ * .
25 . * : . & »
- L . .
. * .
- L]
Al 0® .
5 0 15 20 25
speed
(2)

Folgt H: HolHe| &= 0| X O|FO{ MOl ggplot Of 28 A2f=E 28 =+
ALt (ggplot OlAM BE[ERS d2|7|= 2z HASL

S8 38 6-27 I 20| Zt2=0| iris WES XIF5H7| /ol id 2t= €2 M=ZE F7IeH.
> id = 1:150

> iris1 = cbind(id, iris1)

O o2 ME 1S EXSHE 4712 2= BF StLte| dez F2(5H0] O|0[E e

> iris_tidy = gather(iris1, -id, -Species, key="measure", value="value")

Species measure value
1 setosa Sepal.Length 5.1
2 setosa Sepal.Length 4.9

28




3 setosa Sepal.Length 4.7
4 setosa Sepal.Length 4.6
5 setosa Sepal.Length 5.0
6 setosa Sepal.Length 5.4

O[F ggplot 2 OIB3H0] x50l id &, y=0f
L0 grol MIasjZz 12tk

ZX|E K™, 4749 HEE col B

> iris_tidy %>% ggplot(aes(id, value, col=measure)) + geom_line()

measure
Petal.Length

g

—g 4- Petal.Width

Sepal.Length

Sepal . Width

(3)

12 6-359(b)
> gapminder %>% filter(continent == "Africa") %>% ggplot(aes(country, lifeExp)) +

otzfe| FBO0f 2et AlZf=t Zunto|Ct,

geom_bar(stat = "identity") + coord_flip()

xZ (coord_flip &40 Q8 $=%=02 HA|EACH o X|HE country £ lifeExp 2
A7|=2 =2 TH{Eslof StE = CtZ1t Z0| reorder &+E 0O|&%tCt
> gapminder %>% filter(continent == "Africa") %>% ggplot(aes(reorder(country, lifeExp),

lifeExp)) + geom_bar(stat = "identity") + coord_flip()
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reorder(country, lifeExp)
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6% 04X

(1)

gapminder% > %filter(country=="Kuwait"|country=="Saudi Arabia"|country==
"Iraq"|country=="Iran"|country=="Korea, Rep."|country=="China"|country== "Japan") %>%

ggplot(aes(year, gdpPercap, col = country)) + geom_point() + geom_ line()

m

1

8

—
-

%in% = EFHLAXE

G ALXEOICE %in% & O

=
i |
o]

og o

T of e
o Zg oF
Al
Al

H.
F0io| =g

o JE

)

gapminder% > %filter(country %in% c("Kuwait", "Saudi Arabia", "Iraq", "Iran", "Korea, Rep.",
"China"," Japan") %>% ggplot(aes(year, gdpPercap, col = country)) + geom_point() +

geom_ line()

(2)

> gapminder %>% filter(continent=="Asia"&year==1952) %>%
ggplot(aes(reorder(country, gdpPercap), gdpPercap)) + geom_bar(stat="identity") +
coord_flip()
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Kuwait =
Bahrain -
Saudi Arabia -
Lebanon -
Irag -

Israel -

Japan -

Hong Kong, China =
Iran=
Singapore =
Malaysia -
Oman -
Syria-

Jordan -

West Bank and Gaza -
Philippines =
Taiwan =
Korea, Dem. Rep. -
S Lanka =
Korea, Rep. -
Mongolia -
Yemen, Rep. -
Afghanistan =
Thailand -
Indonesia =
Pakistan =
Bangladesh -
Vietnam -
India -
Mepal -
China -
Cambodia =
Myanmar -

reorder{country, gdpPercap)

1 !
0 30000

60000
gdpPercap

80000
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: . e ol
7% oHEEa o= - MY 3|
7201 H
(1)
a, = 2500000, a; = 500000
(2) ‘4=
78 02F
(1)
Xi 3.0 6.0 9.0 12.0
Ol Z 4t f(x) 29 3.8 4.7 5.6
JBREERA v |30 4.0 5.5 6.5
[=bN 0.1 0.2 0.8 0.9
B N& 2Xt=0.375
(2)
g 7-3@)° o Hoi{df 2X=0.25
ag 7-3(b)e] W AESH{F 2Xt=0.125
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7% 034

(1)

Y
500 800
| |

400
|

8 10 12 14 16 18 20 22
x
Xi 10.0 12.0 9.5 22.2 8.0
Ol =2k f(xi) 366.9 418.1 354.1 679.2 315.7
JRIREERA v 3602 420.0 359.5 679.0 315.3
X} -6.7 1.9 5.4 -0.2 -0.4

A HE5e=77.864
5 2X}=15.573
0| Z1t=(379.7, 750.8,494.9)

(2)
nx=data.frame(x=c(1.2,2.0,20.65))
ny=predict(m,newdata=nx)
plot(nx$x, ny, col="red’, pch=20)

abline(m)

34




78 044

(1)

> m=Im(weight~height,data=women)
> newd=data.frame(height=c(130,140,151))
> predict(m,newdatazngwd)
1 2
360.9833 395.4833 433.4333

(2) M2

7% 05H

(1)

> w=rbind(women,c(65.5,121)) # ME =D}
> m=Tm(weight~height,data=w)

> plot(w)

> abline(m,col="red")

>

summary (m)
call:
Tm(formula = weight ~ height, data = w)
Residuals:
Min 1Q Median 3Q Max

-16.3535 -0.1035 0.6465 1.5661 4.4113

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -86.7087 18.4867 -4.69 0.000347 *%**
height 3.4208 0.2837 12.06 8.79e-09 **=*

Signif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 ‘*’ 0.05 “.” 0.1 “ ’ 1
Residual standard error: 4.749 on 14 degrees of freedom

Multiple R-squared: 0.9122, Adjusted R-squared: 0.9059
F-statistic: 145.4 on 1 and 14 DF, p-value: 8.788e-09
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weight
120 130 140 150 160
|

height

height #5=2| Al%=2| p-2(0| 8.79e-09 2A &2 women H|O[HEL} Ot 1 Olf&
oAz ZtFE &+ A= WSO| oLt FIHE[0 2= X7t HMY| WEO0[CE ohx| 2

O1Fs] 005 BOF 7| 20| SANCZ Qo0 RU0| HASS ¥ & ULk

(2)

> carsl=cars[-c(20,22,23),]
> m=1m(dist~speed,data=carsl)
> plot(carsl)

> abline(m,col="red")

>

summary (m)
Call:
Tm(formula = dist ~ speed, data = carsl)
Residuals:
Min 1Q Median 3Q Max

-28.193 -8.243 -2.175 5.689 43.843

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -19.6253 6.2242 -3.153 0.00288 **
speed 3.9909 0.3795 10.515 1.05e-13 #*=*=*

Signif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 ‘*’ 0.05 “.” 0.1 “ ’ 1

Residual standard error: 14.02 on 45 degrees of freedom
Multiple R-squared: 0.7107, Adjusted R-squared: 0.7043
F-statistic: 110.6 on 1 and 45 DF, p-value: 1.053e-13
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120
|
o

dist

0 20 40 60 80

speed

speed H==0| A=0| p-2f0] 1.05e-13 22 A el HO|H2| 1.49e-12 EC}t 2O CE Zut

Hoz SAXY 7ol0ld0| AR O|2{gh A= speed 20| 142 471 HME SOM &2
2ol =4S HoE AR EO0[= 3 7o MES MAHLZN ==tadds a7 W

=0 O{MCt.

7 06 E
(1
> library(scatterplot3d)
> x = c(3.0, 6.0, 3.0, 6.0, 7.7)
> u = c(10.0, 10.0, 20.0, 20.0, 14.8)
>y = c(4.65, 5.9, 6.7, 8.02, 7.7)
> SC atterp1ot3d(x u, y, xlim = 2:8, ylim = 7:23, zlim = 0:10, pch =
20, type = 'h')
>m= Im(y ~ x + u)
> s = scatterplot3d(x, u, y, xlim = 2:8, ylim = 7:23, zlim = 0:10,
pch = 20, type = 'h'")
> s$p1ane3d(m)
> nx = c(7.5, 5.0)
> nu = c(15.0, 12.0)
> new_data = data.frame(x = nx, u = nu)
> ny = predict(m, new_data)
> ny
1 2

~N

.632014 5.915890
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7% 078

(1)

Tibrary(scatterplot3d)

x = c(3.0, 6.0, 3.0, 6.0, 7.5, 7.5, 15.0)

u=c(10.0, 10.0, 20.0, 20.0, 5.0, 10.0, 12.0)

y = c(4.65, 5.9, 6.7, 8.02, 7.7, 8.1, 6.1)

scatterplot3d(x, u, y, xlim = 2:16, ylim = 4:21, zlim = 0:10, pch
20, type = 'h")

m= TmCy ~ x + u)

s = scatterplot3d(x, u, y, xlim
ch = 20, type = 'h'")
s$plane3d(m)

nx = c(7.5, 5.0)

nu = c(15.0, 12.0)

new_data = data.frame(x = nx, u = nu)
ny = predict(m, new_data)

ny

1 2
.888922 6.613455

2:16, ylim = 4:21, zlim = 0:10,

VVVVVVTVVIVVVVYV

(o))

(2)

Tibrary(scatterplot3d)
Tibrary(matlab)

x=seq(-30,30,5)

u=seq(-30,30,5)

m=meshgrid(x,u) # x,u is renamed X,y
xx=as.vector(m$x)

VVVVYVYV
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> uu=as.vector(m$y)

> y=2.3%xxA2-1.5%uu+10.5
> yy=as.vector(y)

> s=scatterplot3d(xx,uu,yy,x11m=-30:30,y1im=-30:30,z1im=-
300:3000, pch=20,type="h")

P

-30 10 20 3[]

¥y

| Lol o 2 Sty II|||||II | 0 3
BRI 20 3

-500 0 500000508008508000
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(1)

>
sel1=c(423000,207900,464600,460000,264500,107500,161600,131200,20600
géglgggg68§8600,138300,157400,172100,153000,127200,200600,116100,265

>
temp=c(38.8,34.0,39.0,38.8,36.2,30.4,32.2,34.1,35.0,42.2,37.3,32.6,3
.6,34.1,34.1,33.8,35.8,32.3,36.3,31.3)
icecream_sell=data.frame(temp,sell)
plot(icecream_sell,pch=20,cex=1)
m=Im(sell~temp,data=icecream_sell)
newd=data.frame(temp=30:45)
p=predict(m,newdata=newd)

=

abline(m)

res=data.frame(temp=newd,sell=p)
points(res,col="red"')
legend('bottomright',legend=c('train data', 'new

>

>

>

>

>

>

> plot(icecream_sell,pch=20)
>

>

>

>
data'),pch=c(20,20),cex=1,col=c('black’', 'red'))

Be+05
|

sell

* ftrain data
. * new data
T T T T T T T

30 32 34 36 38 40 42

2e+05
|

temp
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8& 02 &

(1)

> haberman = read.csv("https://archive.ics.uci.edu/ml/machine-
lTearning-databases/haberman/haberman.data")

> str(haberman)

'data.frame': 305 obs. of 4 variables:

X30 : int 30 30 31 31 33 33 34 34 34 34 ...

X64 : int 62 65 59 65 58 60 59 66 58 60 ...

X1 :1int 302410009301 ...

Xx1.1: int 11 11112211...

AAAA

AN HR| MEO0| 30, 64, 1, 1 QG O] Zt0| H= O|ES
X30, X64, X1, X1.1 0| E|QUCt 2|0 2§ 306 7§ MEO|Y=C

ALE.

rEI

E=0 AHEEO B 0|20
i StLEZE 201 305 707t K

(2)
dox FHO ?predictgim = HASHEH Cr3at ZCH 5 type Of| link, response, terms A
kX7t 7ts 3t
predict(object, newdata = NULL,
type = c("link", "response", "terms"),
se.fit = FALSE, dispersion = NULL, terms = NULL,
na.action = na.pass, ...)
M7t SM8S Aot d1t= Chadh 20}
> predict(h, negdata = new_patients, type = 'response')

0.2225961 0.8448620

> predict(h, newdata new_patients, type = 'link')
1

2
-1.250601 1.694858
> predict(h, newdata = new_patients, type = 'terms')

age op_year no_nodes
1 -0.3075945 0.04748050 0.08613022
2 0.2694866 0.02791278 2.47407600
attr(,"constant")
[1] -1.076617

response & 272 Z2| ZutME HES YL, link &= 274 Z2| A9 &= W /iUS
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LIEFLHCE, terms = DEO| 2t &2 (M40 7t S},

8& 03 E

(1) 4=

(2)
X|4=(exponential): —%
ELObE: el

*** \Wikipedia “generalized linear model” &=

8% 0473

(1)

factor(admit) factor(admit)
0

admit
admit

0
04- o1 0.4- -1

200 400 600 800 200 400 600 800
gre gre

width=0.0 width=0.1
RIZ2 width=0.0 0|1, @LEZL2 width=0.1 O|C}. & Zt0| & X}Oo|= Q0o EQlC},

(2)

> ucla = read.csv('https://stats.idre.ucla.edu/stat/data/binary.csv')
> m = glm(admit~., data = ucla, family = binomial)

> s = data.frame(gre = c(376), gpa = c(3.6), rank = c(1))

> predict(m, newdata = s, type ='response')

0.4134304
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> s = data.frame(gre = c(376), gpa = c(3.6), rank = c(2))
> predict(m, newdata = s, type ='response')
0.2870339
> s = data.frame(gre = c(376), gpa = c(3.6), rank = c(3))
> predict(m, newdata = s, type ='response')
0.1869631

s = data.frame(gre c(376), gpa = c(3.6), rank = c(4))

>
> predict(m, newdata s, type ='response')

0.1160996

O|AE for =& ALESIY CHA| 2ot ChZar 2L}
for (r in 1:4) {
s = data.frame(gre

>

+ c(376), gpa = c(3.6), rank = c(r))
+ predict(m, newdata s,

+

type ='response')

8 05 #
(1M
Ct=2 obstruct, perfor, adhere, extent Off CH3H status 2F & 22tAE def== &l ZI0|Ct
| | | &
- 08 factor(status) 0.8 factor(status)
£ 0 £ 0
04- . 5 0.4- .
00- 0.0-
00 04 08 00 04 08
obstruct perfor
a = IR

08- 0.8

factor(status) factor(status)

0 1 0
. .

status
status

04-
00- 0.0-

i . i , i i i
00 04 08 1 2 3 4
adhere extent
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(2)

@ rank2,rank3,rank4

=& A
eI

(1,2,3.4)

000
P

3702 ALY Ha

(3)

> ucla = read.csv('https://stats.idre.ucla.edu/stat/data/binary.csv')
> ucla$rank=as.factor(ucla$rank)

> m = glm(admit~., data = ucla, family = binomial)
> coef(m)
(Intercept) gre gpa rank?2 rank3
-3. 989979873 0.002264426 0.804037549 -0.675442928 -1.340203916
rank4

-1.551463677
> deviance(m, type="'response')
[1] 458.5175

> s = data.frame(gre
> predict(m, newdata

1
0.1701981

c(376), gpa = c(3.6), rank = as.factor(c(3)))
s, type ='response')

i

coefm)| 2utE £2H 2 B0 =7t #el 3700 5712 & AS
|

deviance 2t predict 2| Zit= 27Ho| XpO|= JUX[TH HLO| H|=SILL.

Xt
o

(o)

od M

82 st 2y
13

9% 0

9% 027 M=

9% 03 E

(1
> library(rpart)
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> r=rpart(Species~Petal.width+Sepal.Length+Sepal.width,data=iris)
> par(mfrow=c(1,1),xpd=NA)
> plot(r)
> text(r,use.n=TRUE)
> p=predict(r,iris,type="class"')
> table(p,iris$Species)
p setosa versicolor virginica
setosa 50 0 0
versicolor 0 49 5
virginica 0 1 45

Petal_Wildthﬁ 0.8

Petal. Width< 1.75

setosa
50/0/0

versicolor virginica
0/49/5 0/1/45

(2)

> library(rpart)

> r_prior = rpart(Species~., data = iris, parms = list(prior =
c(0.1, 0.8, 0.1)))

> par(mfrow=c(1l,1),Xxpd=NA)

> plot(r_prior)

> text(r_prior, use.n = TRUE)
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Petal Length< 2.45
I

Petal Width< 1.75

setosa
20/0/0

Sepal Length< 595

versitolor versitolor __ wirgihica
0/49/5 0/1/6 0/0/39

0/1/6(setosa 0 7H, versicolor 1 7H, virginica 6 7H)2 7}%! 2|Z = E+ viginica 7 7t 2

O|= =75t versicolor 2] AFM =E0| 08 2 7HE =982 versicolor 2 2&F3IC}

(3)

Recursive Partitioning And Regression Trees

9% 044

(1)

rpart.plot(x = stop("no 'x" arg"), type = 2, extra = "auto”, under = FALSE, fallen.leaves = TRUE,
digits = 2, varlen = 0, faclen = 0, roundint = TRUE, cex = NULL, tweak = 1, clip.facs = FALSE,
clip.right.labs = TRUE, snip = FALSE, box.palette = "auto", shadow.col = 0, ...

(2)
Petal.Length 7t 2.5 ECt 3 7L}t Z 11, Petal Width 7 1.8 ECt AL} 27| [jFO|Ct,
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9% 05 ™

Sltt. HEZEAEE BHE 9 J4o EB|E ZHA=H OlFA B2 E2lE €Z0| 1d
T A0l (g7 fgez 2Qlot

CHE =232 M 7tX| &M, response, prob, vote & A3t Z1tO|Ct. response = 1, 2,
M MEZ2of| Cfsf ol RRE ERIU=XE EOELL F 1M MES setosa, 2 H M
= 5

LT

versicolor, 3 ME2 verginica 2t 233CtD EHSICLH vote = SEHE

rm

L OE B, 2 MES setosat 0%, versicolor & 98%, virginica £ 2%S S
be SES ==, SEES SEZ UFIEE vote 2F 22 IS EHTICL
> library(randomForest)
> f=randomForest(Species~.,data=iris)
> newd =
data.frame(Sepal.Length=c(5.11,7.01,6.32),Sepal.width=c(3.51,3.2,3.3
1),Petal.Length=c(1.4,4.71,6.02),Petal.width=c(0.19,1.4,2.49))
> predict(f, newdata=newd, type='response')
2 3
setosa versicolor virginica
Levels: setosa versicolor virginica
> predict(f, newdata=newd, type='prob"')
setosa versicolor virginica

1 1 0.000 0.000
2 0 0.980 0.020
3 0 0.002 0.998

attr(,"class")

[1] "matrix" "votes"

> predict(f, newdata=newd, type='vote')
setosa versicolor virginica

1 1 0.000 0.000
2 0 0.980 0.020
3 0 0.002 0.998

attr(,"class")
[1] "matrix" "votes"

(3)

> library(randomForest) o
> f=randomForest(Species~.,data=iris)
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> newd =
data.frame(Sepal.Length=c(4.7,5.31,6.4,5.2,6.3),Sepal.width=c(3.2,3.
7,3.22,2.71,3.3),Petal.Length=c(1.3,1.5,4.5,3.9,6.1),Petal.width=c(0
.22,0.2,1.5,1.4,2.5))
> predict(f, newdata=newd, type='prob')
setosa versicolor virginica
1 1.000 0.000 0.000
2 1.000 0.000 0.000
3 0.000 1.000 0.000
4 0.002 0.994 0.004
5 0.000 0.002 0.998
attr(,"class")
[1] "matrix" "votes"

1,2H ME2 setosa, 3,4 'H ME2 versicolor, 4 H ME2 virginica ¥ =E0| 7+& ALt

9% 063

(1
cost 2| 7|2Z+2 1 O|C} (https://cran.r-project.org/web/packages/e1071/e1071.pdf &X)

> library(el071)
s_default=svm(Species~.,data=iris) # cost 2 J|2gt2

> 1
> s_small=svm(Species~.,data=iris,cost=0.1) # cost E &}
> s_large=svm(Species~.,data=iris,cost=10) # cost E A
> table(predict(s_default,iris),iris$Species)
setosa versicolor virginica

setosa 50 0 0

versicolor 0 48 2

virginica 0 2 48

> table(predict(s_small,iris),iris$Species)

setosa versicolor virginica

setosa 50 0 0
versicolor 0 47 5
virginica 0 3 45

> table(predict(s_large,iris),iris$Species)

setosa versicolor virginica

setosa 50 0 0
versicolor 0 48 0
virginica 0 2 50
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E 238719 RHZ H|SPICE (getModellnfo &£ caret 2t0|E2{2|7t K| SBtCt)

> names (getModelInfo())
[1] nadau
[4] "adaboost"
[7] "avNNet"
[10] ubagn
[13] "bagFDA"
[16] "bartmachine"
[19] "blackboost"
[22] "bridge"
[25] "bstsm"
[28] "c5.0Cost"
[31] "cforest"

[34] "ctree"
[37] "dda"

[40] "dnn"

[43] "dwdRadial"
[46] "enet"

[49] "fda"

[52] "foba"

[55] "FS.HGD"

[58] "gamLoess"
[61] "gaussprpPoly"

[64] "gbm"

[67] "GFS.LT.RS"
[70] "gIm"

[73] "gIlmnet"
[76] "hda"

[79] "HYFIS"

[82] "JIRip"

[85] "knn"

[88] "Tars"

[91] "1da"

[94] "leapForward"
[97] "Im"

[100] "Toclda"
[103] "Tlogreg"

"AdaBag"
"amdai"
Ilawnbll
"bagEarth"
"bagFDAGCV"
"bayesglim"
"blasso"
Ilbrnnll
"bstTree"
"C5.0Rules"
"chaid"
"ctree2"
"deepboost"
"dwdLinear"
"earth"
"evtree"
"FH.GBML"
"FRBCS.CHI"
Ilgamll
"gamSpline"

"gaussprradial"”

"gcvEarth"
"GFS.THRIFT"
"gImboost"
"gImStepAIC"
"hdda"
Ilicr‘ll
"kernelpls"
"krlspoly"
"lars2"
"lda2"
"leapSeq"
"ImStepAIC"
"logicBag"

"TssvmLinear"

49

"AdaBoost.M1"
"ANFIS"
"awtan"
"bagEarthGgcv"
Ilbamll
"binda"
"blassoAveraged"
"BstLm"
IIC5 . OII
"C5.0Tree"
"CSimca"
"cubist"
"DENFIS"
"dwdpPoly"
lle'l mll
"extraTrees"
"FIR.DM"
"FRBCS.w"
"gamboost"
"gaussprLinear"
"gbm_h20"
"GFS.FR.MOGUL"
"glm.nb"
"gImnet_h20"
llgp'l SII
"hdrda"
"J48"
Ilkknnll
"krlsrRadial™
"Tasso"
"leapBackward"
"Linda"
n LMTII
"LogitBoost"
"TssvmpPoly"



[106] "TssvmRadial"
[109] "M5Rules"

[112] "mlda"

[115] "mlpKerasbecayCost"
'mlpKerasDropoutCost"
[118] "mlpmL"

[121] "mlpweightDecaymL"
[124] "multinom"

[127] "naive_bayes"
[130] "nbSearch"

[133] "nnls"

[136] "OneR"

[139] "ORFlog"

[142] "ORFsvm"

[145] "parRF"

[148] "pcaNNet"

[151] "pda2"

[154] "pl1r"

[157] "polr"

[160] "protoclass"”
[163] "qrf"

[166] "ranger"

[169] "Rborist"

[172] "relaxo"

[175] "RFlda"

[178] "rlda"

[181] "rocc"

[184] "rpart"

[187] "rpartCost"
[190] "rgnc"

(193] "rrilda"

[196] "rvmPoly"

[199] "sda"

[202] "SLAVE"

[205] "snn"

[208] "spls™

[211] "superpc"

[214] "svmLinear"
[217] "svmLinearweights"
[220] "svmRadial"
[223] "svmRadialweights"
[226] "tanSearch"
[229] "vglmAdjcCat"
[232] "widekernelpls™
[235] '"xgbDART"

[238] "xyf"

II'IVqII
"manb"
Ilm'I pll
"mlpKerasDropout"

"mlpSGD"
"monmlp"

"mxnet"

llnbll

"neuralnet"
"nodeHarvest"
"ordinalNet"
"ORFpls"
"ownn"
"PART"

Ilpcrll
"penalized"
Ilp'l SII
Ilpprll

mn dall
Ilqrnnll

mn r‘b_Fll

mn r‘da'll
mn r‘_FII
"rfRules"
mn r'l mll
"rotationForest"
"rpartlSe"

"rpartScore"

"rvmRadial"”
"sdwd"
"slda"
"sparseLDA"
"stepLDA"

"svmBoundrangeString

"svmLinear2"
"svmLinearweights

"svmRadialCost"
"svmSpectrumStrin

"treebag"

"vglmContRatio"
IIWMII

"xgbLinear"
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"mlpKerasbecay"

"mlpweightDecay"
"msaenet"

"mxnetAdam"

"nbDiscrete"

"ordinalRF"
"ORFridge"
llpamll
"partDSA"

Ilpdall
"PenalizedLDA"

"plsrRglm"

"PRIM"

"QdacCov"

"randomGLM"

"rbfDDA"
"regLogistic"

"rrFerns"
"ridge"

"rmda"

"rotationForestCp

"rpart2"

"rqlasso"

"RRFglobal"
"rvmLinear"

IISBCII

"simpls"

"smda"
"spikeslab"
"stepQDA"

" "svmExpoString"

"svmLinear3"

2" "svmpPoly"
"svmrRadialSigma"
gII "tan"
"vbmpRadial"

"vglmCumulative"
"wsrf"
"xgbTree"



oX 07 H

(1)

> Tibrary(rpart)

> Tibrary(randomForest)

> library(el071)

> ucla =
read.csv('https://stats.idre.ucla.edu/stat/data/binary.csv')
> ucla$admit = factor(ucla$admit)

svm(admit~., data = ucla)

rpart(admit~., data = ucla)
randomfForest(admit~., data = ucla)
table(predict(sl, ucla, type = 'class'), ucla$admit)

0 1
0 264 102
1 9 25
> table(predict(rl, ucla, type = 'class'), ucla$admit)

0 1

0 249 73

1 24 54
> table(predict(fl, ucla, type = 'class'), ucla$admit)

0 1
0 265 64
1 8 63
>
> library(survival)

> clean_colon na.omit(colon) # dMcl: 253 M
> clean_colon clean_colon[c(TRUE, FALSE), ] # &Xcl: =% B =408t

oy ©
= o

> clean_colon$status = factor(clean_colon$status)

>

> s2 = svm(status~rx + sex + age + obstruct + perfor + adhere +
nodes + differ + extent + surg + node4, data = clean_colon)

> r2 = rpart(status~rx + sex + age + obstruct + perfor + adhere +
nodes + differ + extent + surg + node4, data = clean_colon)

> f2 = randomForest(status~rx + sex + age + obstruct + perfor +
adhere + nodes + differ + extent + surg + node4, data = clean_colon)
>

> table(predict(s2, clean_colon, type = 'class'),
clean_colon$status)

0 1

>
>
> rl
>
>
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0 364 178

1 94 252
> table(predict(r2, clean_colon, type
clean_colon$status)

0 1
0 319 147
1 139 283
> table(predict(f2, clean_colon, type
clean_colon$status)

'class'),

'class'),

0 1

0 441 49

1 17 381
>
> voice = read.csv('C:/Sources/voice.csv')
>
> s3 = svm(label~., data = voice)
> r3 = rpart(label~., data = voice)
> f3 = randomForest(label~., data = voice)
>
>

table(predict(s3, voice, type 'class'), voice$label)

female male

female 1565 29

male 19 1555
> table(predict(r3, voice, type

'class'), voice$label)

female male
female 1551 88
male 33 1496

> table(predict(f3, voice, type 'class'), voice$label)

female male
female 1584 0
male 0 1584

ucla HIO|H: svm ™M2E=(264+25)/400=72.25%, 28 EE| M=E=(249+54)/400=75.75%,

HEZ2|AE H2E=(265+63)/400=82.0%

colon G| Of E: svm et E=(364+252)/888=69.26%, 474
=(319+283)/888=67.79%, HEHEZ|AE H2E=(441+381)/888=92.57%

voice  OIO|H: svm H=E=(1565+1555)/3168=9848%, ZAH
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=(1551+1496)/3168=96.18%, HEHZZ|AE =& =(1584+1584)/3168=100%

(2)

> library(survival)

> clean_colon = na.omit(colon) # 82l 2= HA

> clean_colon = clean_colon[c(TRUE, FALSE), ] # &Xcl: =% B 240t

Hyg ©
= o

> clean_colon$status = factor(clean_colon$status)

>

>
forml=status~rx+sex+age+obstruct+perfor+adhere+nodes+differ+extent+s
urg+node4

>
form2=status~rx+sex+age+obstruct+perfor+adhere+nodes+differ+extent+s
urg+node4+time

>

svm(forml,data = clean_colon)

rpart(forml, data = clean_colon)

randomfForest(forml, data = clean_colon)

svm(form2,data = clean_colon)

rpart(form2, data = clean_colon)

f3 = randomForest(formZ data = clean_colon)

table(predict(sl, clean_colon, type = 'class'),

Tean co1on$status)

0 1
0 364 178
1 94 252
> table(predict(s2, clean_colon, type = 'class'),
clean_colon$status)

0 1
0 449 49
1 9 381
> table(predict(rl, clean_colon, type = 'class'),
clean_colon$status)

0 1
0 319 147
1 139 283
> table(predict(r2, clean_colon, type = 'class'),
clean_colon$status)

0 1
0 453 49
1 5 381

—h
|—\
| T T |

>
>
>
> S2
>
>
>
C
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> table(predict(fl, clean_colon, type
clean_colon$status)

0 1
0 438 47
1 20 383
> table(predict(f2, clean_colon, type
clean_colon$status)

'class'),

'class'),

0 1
0 441 49
1 17 381

o

svm: time 2 WS Of THE (364+252)/888=69.26%, time = EJAS
(449+381)/888=93.47%

A EZ2|: time 2 WS [ H=E (319+283)/888=67.68%, time & H3S
(453+381)/888=93.91%

HE EIZ|AE: time2 WS I H=E (438+383)/888=92.45%, time 2 €=
(441+381)/888=92.57%

time HEE F7
E

288 2| NOT

StH sym, 28 E2|, #Y Z2|AE RE HSE0| =OfXICH

)
S =T, time S W1 ZR&FSt= AO| EtESILY.

108 22| 45 87

10% 01 ™ QS

10 % 02 &

(M
(31+24+23)/150=52.0%
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(2)

> Tibrary(randomForest)
> p=vector(length=10)
> for (i in 1:10) { _ o _
+ f=randomForest(Species~.,data=iris,ntree=1)
+ c=table(predict(f,iris),iris$species)
+ v[il=sum(diag(c))/nrow(iris)
+
> plot(v,main="ntree 0l (& HE HELJAEQ HEHE H3' xlab="ntree')
ntreeof M2 Y Za|AE0| Hgg Mot
2 4 6 8 10
ntree
108 03 &
(1)
> irisl=iris[sample(nrow(iris)),] # shuffling
> n=nrow(irisl)
> nl=n*0.6
> iris_train = irisl[1l:nl,] # 22 60%
> iris_test = irisl[(nl+1):n,] # Lt XI(40%)
(2)
height & 23 B, weight & B8 B2 280 3% Of2fQt &Lt
S 2 XIS}

height weight

58 115
59 117
60 120
61 123
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62 126

63 129

64 132

65 135
HAEZE
height

66

67

68

69

70

71

72

73

10% 04 &

(1

> library(caret)

> elapse=c() # 39 2|AE

> x_label=c(Q)

> for (k in seq(5,50,5)) {
start=Sys.time()
control = trainControl (method = 'cv', number = k)
f = train(Species~., data = iris, method = 'rf', metric =

Accuracy', trcControl = control)
end=Sys.time()
c=table(predict(f,iris),iris$Species)
elapse=append(elapse,as.numeric(end-start))
x_label=append(x_label, k)

V+++++ -+ ++

T
—_

ot(x_Tabel,elapse,main="k-Z0l X k0l & A2 AlZt',xlab="k',ylab="

"

9 ZRIYUS WS kO M2 28 AZS BOFE 0 IHTE Ak k7t 7
S AIZH0| BO| Z2lE AME SolE 4 Uk k7t ANY SAN MEEE HOPXCH
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K-ZoM kof 2 29 Azt

30
!

20
!

1.0

10 20 30 40 50

(2)
> Tibrary(caret)
> data = iris[sample(nrow(iris)), 1] # iris OIOIHS =AE & =Ch.
>k =5
g = nrow(data)/k # k2 S=23s U 22 T2
1 1:nrow(data)

accuracy = 0
for(i in 1:k) {

test_list = ((i-1)*g+1l):(i*q) # 1BME HAE HEgez &8

>
>
>
>
+
+ testData = data[test_Tist, ]

+ train_Tist = setdiff (1, test_list) # LIHXIE =& g2
+ trainData = data[train_Tlist, ]

+ f train(Species~., data = trainbata, method = 'rf') # 2
+ p predict(f, newdata = testbata)

+ t table(p, testbata$Species)

+ current_accuracy=Ct[1, 1]+t[2, 2]+t[3, 3])/length(test_1ist)
+ print(current_accuracy)
N _
+

[

[

[

[

[

>

[

e

fny

i

Hgr =

accuracy=accuracy+current_accuracy # d=E

0.9333333
0.9666667
0.9333333
0 9333333

~EhRRR-

0!
&l
0z
o
ul

average accuracy = accuracy/k) #

1] 0.9533333

10% o5 &

(1

> Tibrary(caret)
> control = trainControl(method =
> formular = Species~.

cv', number = 10)
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> L = train(formular, data = iris, method = 'svmLinear', metric = 'Accuracy',
trcontrol = control)

> P = train(formular, data = iris, method = 'svmPoly', metric = 'Accuracy',
trcontrol = control)

> R = train(formular, data = iris, method = 'svmRadial', metric = "Accuracy',

trcontrol = control)

> f100 = train(formular, data = iris, method
'"Accuracy', trcControl = control)

> 300 = train(formular, data = iris, method
'"Accuracy', trcontrol = control)

> f500 = train(formular, data = iris, method
'"Accuracy', trcontrol = control)

'rf', ntree = 100, metric =

'rf', ntree = 300,metric =

'rf', ntree = 500,metric =

> r = train(formular, data = iris, method = 'rpart', metric = 'Accuracy',
trcontrol = control)

> k = train(formular, data = iris, method = 'knn', metric = 'Accuracy', trcControl
= control)

> resamp = resamples(list(&& CtetAl = P, RBF = R, rfl00 = f100, rf300 = 300,
rf500 = 500, tree = r, knn =

> summary(resamp)

=L,
k))

Call:
summary.resamples(object = resamp)

Models: & &, Ct&tal, RBF, rfl00, rf300, rf500, tree, knn
Number of resamples: 10

Accuracy _ _
Min. 1st Qu. Median Mean 3rd Qu. Max. NA's

&4 0.9333333 0.9333333 0.9666667 0.9666667 1.0000000 1

CtetAl 0.9333333 0.9333333 1.0000000 0.9733333 1.0000000 1
RBF 0.8000000 0.8833333 0.9333333 0.9333333 1.0000000 1
rfl100 0.8666667 0.9333333 0.9333333 0.9533333 1.0000000 1
rf300 0.9333333 0.9333333 0.9666667 0.9666667 1.0000000 1
rf500 0.8666667 0.9333333 1.0000000 0.9600000 1.0000000 1
tree 0.8666667 0.9333333 0.9333333 0.9400000 0.9833333 1
knn 0.9333333 1.0000000 1.0000000 0.9866667 1.0000000 1

Kappa _
Min. 1st Qu. Median Mean 3rd Qu. Max. NA's

0.900 0.95 0.95 1.000 1 0

0.900 1.00 0.96 1.000 1 0
0.90 1.000 1 0
.93 1.000 1 0
.95 1.000 1 0
1 0
1 0
1 0

ag=:
Cheta]
RBF
rf100

0.7
0.8
rf300 0.9 .
rf500 0.8 0.900
0.8
0.9

0.9
0.9

.94 1.000
1 0.975

tree 9
98 1.000

knn
>

> sort(resamp, decreasing = TRUE)
[1] mn knnll mn El'go}-/l! mn II/\l__I % mn mn r|_FBOOII mn r,._FSOOII mn r,._F]_OOII lltreell mn RBFII
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>
> dotplot(resamp)

0.85 0.90 0.95 1.00
| | | | | | |

|
Accuracy Kappa

I-(nn —_—— —_——
Cpzhal —_— —_—
g — S —
300 —_—— ———
tI'EE —_— —_—
RBF
T T T T T T T T
0.85 0.90 0.95 1.00
Accuracy Kappa
Confidence Level: 0.95
(2)
> library(survival)
> clean_colon = na.omit(colon)
> clean_colon = clean_colon[c(TRUE, FALSE), ]
> clean_colon$status = factor(clean_colon$status)
>
> control = trainControl(method = 'cv', number = 10)
> formular =

status~rx+sex+age+obstruct+perfor+adhere+nodes+differ+extent+surg+node4
>

> f100_10 = train(formular, data = clean_colon, method = 'rf', ntree =
100, maxnodes=10, metric = 'Accuracy',6 trcControl = control)

> f100_25 = train(formular, data = clean_colon, method = 'rf', ntree =
100,maxnodes=25, metric = 'Accuracy',6 trControl = control)

> f100_50 = train(formular, data = clean_colon, method = 'rf', ntree =
100,maxnodes=50, metric = 'Accuracy', trControl = control)

> f300_10 = train(formular, data = clean_colon, method = 'rf', ntree =
300,maxnodes=10, metric = 'Accuracy', trControl = control)

> f300_25 = train(formular, data = clean_colon, method = 'rf', ntree =
300,maxnodes=25, metric = 'Accuracy', trControl = control)

> f300_50 = train(formular, data = clean_colon, method = 'rf', ntree =
300,maxnodes=50, metric = 'Accuracy', trControl = control)

> f500_10 = train(formular, data = clean_colon, method = 'rf', ntree =
500,maxnodes=10, metric = 'Accuracy', trControl = control)

> f500_25 = train(formular, data = clean_colon, method = 'rf', ntree =
500,maxnodes=25, metric = 'Accuracy', trControl = control)

> f500_50 = train(formular, data = clean_colon, method = 'rf', ntree =
500,maxnodes=50, metric = 'Accuracy', trControl = control)

>

> resamp =

resamples(1ist(rfl100_10=f100_10,rf100_25=f100_25, rf100_50=f100_50, rf300_10=f300_10
,g8§90_25=f300_25,rf300_50=f300_50,rf500_10=f500_10,rf500_25=f500_25,rf500_50=f500
> summary(resamp)

call:
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summary.resamples(object = resamp)
Models: rf100_10, rf100_25, rf100_50, rf300_10, rf300_25, rf300_50,
rf500_10, rf500_25, rf500_50
Number of resamples: 10
Accuracy

Min. 1st Qu. Median Mean 3rd Qu. Max. NA's
rf100_10 0.5617978 0.6175306 0.6348315 0.6385470 0.6488764 0.7191011
0
rf100_25 0.5505618 0.6197331 0.6292135 0.6295072 0.6345761 0.7303371
0
rf100_50 0.5730337 0.6225741 0.6460674 0.6385342 0.6572395 0.6853933
0
rf300_10 0.5505618 0.5814607 0.6271067 0.6216675 0.6488764 0.7078652
0
rf300_25 0.5617978 0.5983146 0.6404494 0.6318309 0.6675498 0.7078652
0
rf300_50 0.5340909 0.6123596 0.6348315 0.6315884 0.6601124 0.7078652
0
rf500_10 0.5393258 0.6136364 0.6235955 0.6260981 0.6376404 0.7303371
0
rf500_25 0.5393258 0.5834397 0.6348315 0.6283453 0.6572395 0.7415730
0
rf500_50 0.5795455 0.6095506 0.6292135 0.6351124 0.6629533 0.6966292
0
Kappa

Min. 1st Qu. Median Mean 3rd Qu. Max. NA's
rf100_10 0.11925907 0.2276117 0.2612884 0.2699384 0.2919842
0.4310918 0
rf100_25 0.09598781 0.2318804 0.2501915 0.2530283 0.2631119
0.4584178 0
rf100_50 0.13724490 0.2403349 0.2851301 0.2725628 0.3133550
0.3662258 0
rf300_10 0.08483290 0.1573063 0.2455644 0.2357303 0.2909011
0.4105960 0
rf300_25 0.11250320 0.1919072 0.2767751 0.2570724 0.3289597
0.4087890 0
rf300_50 0.06139438 0.2194539 0.2646144 0.2581456 0.3120360
0.4150657 0
rf500_10 0.06555698 0.2179822 0.2379193 0.2424409 0.2657180
0.4508997 0
rf500_25 0.07126495 0.1577176 0.2624038 0.2501350 0.3104260
0.4774062 0
rf500_50 0.15472482 0.2147979 0.2484607 0.2625389 0.3190477
0.3874586 0
>
> sort(resamp, decreasing = TRUE)
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[1] "rf100_10" "rf100_50" "rf500_50" "rf300_25" "rf300_50"
"rf100_25"

[7] "rf500_25" "rf500_10" "rf300_10"

>

> dotplot(resamp)

| |
Accuracy

f100_10 —— —
f100_50 —o— ——
fa00_&0 —— ——
300_25 —— —_—
rf300_50 I [ —
f100_25 —— ——
a00_25 —_——
200_10 e ——
f300_10 —— —

T T T T T T T T T T T T

02 03 04 05 06
Accuracy Kappa

Confidence Level: 0.95
H ME A0 A= rf100_10, & ntree=100, maxnodes=10 2 H-oF UEH EZ|AE
1k

=
7t B S=E 638547%2A 7HE =2 452 2L

(3)
HEH Z2AEE H4E ALSIEZ dld Wothh =54 e 20 4ottt ddg
MOFCt set_seed()2 TA JASIH o 22 ZuE Y=Lk Ol 1 2 CHE =AE M

o
= e, dlY Mot 22 <XAE ALESHOF ohht

10 % 06 E

(1)
OO0OXO
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(3)
TP=2, FN: 2, FP: 3, TN: 5
HUEZ=2/2+3)=04, M E=2/(2+2)=05, E0|E=3/(3+5)=0.375, QA E=2/(2+2)=0.5

10 % 07 &

(1

Tibrary (ROCR)

data(ROCR.simple)

p=prediction(ROCR.simple$predictions, ROCR.simple$Tabels)
roc=performance(p, "tpr","fpr')

plot(roc,colorize=TRUE)

auc=performance(p,measure="auc')

auc@y.values

[1]]
1] 0.8341875

—r—V VVVYVVYV

|

True positive rate

00 02 04 06 08 10

001 02 04 06 08

T T T T T \
0.0 0.2 04 06 08 1.0

False positive rate

AUC = 0.8341875 O|LC}.

(2)

> library(survival)

> library(randomForest)

> clean_colon = na.omit(colon)

> clean_colon = clean_colon[c(TRUE, FALSE), |

> clean_colon$status = factor(clean_colon$status)
>
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> formular =
Status~rx+sex+age+obstruct+perfor+adhere+nodes+d1ffer+extent+surg+no
e4

> f100 = randomForest(formular, data = clean_colon, ntree = 100)
pred=predict(f100,data=clean_colon, type="prob')
p=prediction(pred[,2], clean_colon$status) # pred[,2]= &kt
roc=performance(p, "tpr","fpr")
plot(roc,colorize=TRUE)

>
> }
>

>

> auc=performance(p,measure="auc')

>

[

[

Jon

=
=

auc@y.values
[1]1]
1] 0.663692

[=]
— 7] ,__F,_,_i——'—’l‘_
o | | @
L o o
©
o © | | @
Z o =]
W
g = | =
CI.)D o
=0
oo | o
o o
o
c:'_/ - e

T T T T \ T
0.0 0.2 04 06 08 1.0

False positive rate

AUC & 0.663692 O|LC},

(1)

In the field of computer science, artificial intelligence (Al), sometimes called machine intelligence, is intelligence demonstrated by
machines, in contrast to the natural intelligence displayed by humans and other animals.

DE ARKE HE S

in the field of computer science, artificial intelligence (ai), sometimes called machine intelligence, is intelligence demonstrated by
machines, in contrast to the natural intelligence displayed by humans and other animals.

A HA >

in the field of computer science, artificial intelligence (ai), sometimes called machine intelligence, is intelligence demonstrated by
machines, in contrast to the natural intelligence displayed by humans and other animals.

=80 HAH >
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field computer science, artificial intelligence (ai), sometimes called machine intelligence, intelligence demonstrated machines,

contrast natural intelligence displayed humans other animals.

258 A >

field computer science artificial intelligence (ai) sometimes called machine intelligence intelligence demonstrated machines

contrast natural intelligence displayed humans other animals

of2t % >

field computer science artificial intelligence (ai) sometimes call machine intelligence intelligence demonstrate machine contrast

natural intelligence display human other animal
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(4)

OfEH X[ 7} &0f S0{7t4lEt.

Ot X| 70 SO{7HAI Lt (OFH X7} Z7H8 0 S0{7HA L)
OfEHX| 70l =017ttt (Ot K[| ZHof =0{7k4ltt)

11 % 02 &

(1) ‘d=f

(2)

> Tlibrary(Rcurl)

> Tibrary(XML)

> Tibrary(tm)

> Tibrary(snowballc)

> t = readLines('https://en.wikipedia.org/wiki/Data_science')
> d = htmlpParse(t, asText = TRUE)

> clean_doc = xpathsapply(d,"//p", xmlvalue)

>

> doc = Corpus(VectorSource(clean_doc))

> doc = tm_map(doc, content_transformer(tolower))

warning message:

In tm_map.SimpleCorpus(doc, content_transformer(tolower))
transformation drops documents

> doc = tm_map(doc, removeNumbers)

warning message:

In tm_map.SimpTleCorpus(doc, removeNumbers) : transformation drops documents

> doc = tm_map(doc, removewords, stopwords('english'))

warning message:

In tm_map.SimpleCorpus(doc, removewords, stopwords("english"))
transformation drops documents

> doc = tm_map(doc, removePunctuation)

warning message:

In tm_map.SimpleCorpus(doc, removePunctuation)
transformation drops documents

> doc = tm_map(doc, stripwhitespace)

warning message:

In tm_map.SimpleCorpus(doc, stripwhitespace)
transformation drops documents

>

> dtml = DocumentTermMatrix(doc) # J|I22t: control=1list(weighting=weightTf)

> dtm2 = DocumentTermMatrix(doc, control=list(weighting=weightTfIidf))

warning message:

In weighting(x) : empty document(s): 1

> inspect(dtml)

<<DocumentTermMatrix (documents: 16, terms: 582)>>

Non-/sparse entries: 795/8517

Sparsity 1 91%
Maximal term length: 22
weighting : term frequency (tf)
Sample :
Terms

Docs big data field many now science scientists statistical statistics term
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12 1 14 0 0 O 9 0 4 0 0

13 4 13 0 1 0 4 3 2 1 4

14 0 9 1 1 2 10 0 0 0 0

15 2 13 3 2 1 7 1 0 3 0

16 1 8 0 0 O 6 0 1 0 0

3 0 5 0 1 1 6 0 0 2 0

4 0 5 0 3 4 5 0 0 3 3

7 0 7 0 0 O 5 1 2 3 1

8 0 6 3 0 O 3 0 1 2 0

9 0 8 0 0 0 5 2 1 0 0
> inspect(dtm2)
<<DocumentTermMatrix (documents: 16, terms: 582)>>
Non-/sparse entries: 795/8517
Sparsity : 91%
Maximal term length: 22
wg}%hting : term frequency - inverse document frequency (normalized) (tf-
i
Sample

Terms
Docs algorithms classification conference field methods naur online
statistics systems term
0 0.0000000 0.0000000 0.00000000 0.00000000 0 0 0.00000000

0.00000000 0.03930660

13 0 0.0000000 0.0000000 0.00000000 0.00000000 0 0 0.01141159
0.00000000 0.04564637

14 0 0.0000000 0.0000000 0.01869159 0.00000000 0 0 0.00000000
0.00000000 0.00000000

15 0 0.0000000 0.0000000 0.04878049 0.00000000 0 0 0.03451311
0.00000000 0.00000000

16 0 0.0000000 0.0000000 0.00000000 0.00000000 0 0 0.00000000
0.00000000 0.00000000

4 0 0.0000000 0.0000000 0.00000000 0.00000000 0 0 0.04376405
0.00000000 0.04376405

6 0 0.2758621 0.2068966 0.00000000 0.04879440 0 0 0.00000000
0.00000000 0.09758879

7 0 0.0000000 0.0000000 0.00000000 0.00000000 0 0 0.06431989
0.00000000 0.02143996

8 0 0.0000000 0.0000000 0.10714286 0.02526853 0 0 0.05053705
0.00000000 0.00000000

9 0 0.0000000 0.0000000 0.00000000 0.01521546 0 0 0.00000000
0.03225806 0.00000000
Tf (term frequency).': EH EMOA St THolo] M BIEE LIEFHEE Df (document
frequency)= =Me| Hg, & ZESX|0M ot THojo| w HIEO|Ct Df 7t 2 Y
= 5257t ';JEH_' H, T 0| Df e Y=, & Idf (inverse document frequency) ot

O| Tfidf O|Ct. EE HEZAMO|M= Tf 2Ct Tfidf 7} O HEsictn E

st
9lo] MO TFE ABE Z
AgT B0l

20|& big, data 2=

algorithms, classification 0| &9/&
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(3)

> Tibrary(tm)

> Tibrary(Snowballc)

> t=c('Data science is exciting and motivating.','I Tlike literature class and science class.', 'what is

data science?')

>

> doc = Corpus(VectorSource(t))

> doc = tm_map(doc, content_transformer(tolower))

warning message:

In tm_map.SimpTleCorpus(doc, content_transformer(tolower))
transformation drops documents

> doc = tm_map(doc, removeNumbers)

warning message:

In tm_map.SimpleCorpus(doc, removeNumbers) : transformation drops documents

> doc = tm_map(doc, removewords, stopwords('english'))

warning message:

In tm_map.SimpleCorpus(doc, removewords, stopwords("english"))
transformation drops documents

> doc = tm_map(doc, removePunctuation)

warning message:

In tm_map.SimpleCorpus(doc, removePunctuation)
transformation drops documents

> doc = tm_map(doc, stripwhitespace)

warning message:

In tm_map.SimpleCorpus(doc, stripwhitespace)
transformation drops documents

>

> dtm = DocumentTermMatrix(doc)

> dim(dtm)

[1] 3 7

> inspect(dtm)

<<DocumentTermMatrix (documents: 3, terms: 7)>>

Non-/sparse entries: 10/11

Sparsity 1 52%
Maximal term length: 10
weighting : term frequency (tf)
Sample :
Terms
Docs class data exciting Tike literature motivating science
1 0 1 1 0 0 1 1
2 2 0 0 1 1 0 1
3 0 1 0 0 0 0 1

(8E: 220 E HMHBI= > doc = tm_map(doc, removewords, stopwords('english')) &
g M I whatT ZH SO 2 2C.)

11 % 03 &

(1

‘circle’ (7|2 4)), ‘cardioid’, ‘diamond’, 'triangle-forward', 'triangle’, 'pentagon’, 'star'
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(2)

> Tibrary(RCurl)

> Tibrary(XML)

> Tibrary(tm)

> Tibrary(Snowballc)

> t = readLines('https://en.wikipedia.org/wiki/Data_science')
> d = htmlParse(t, asText = TRUE)

> clean_doc = xpathsapply(d,"//p", xmlvalue)

>

> doc = Corpus(vectorsource(clean_doc))

> doc = tm_map(doc, content_transformer(tolower))

warning message:

In tm_map.SimpTleCorpus(doc, content_transformer(tolower))
transformation drops documents

> doc = tm_map(doc, removeNumbers)

warning message:

In tm_map.SimpleCorpus(doc, removeNumbers) : transformation drops documents

> doc = tm_map(doc, removewords, stopwords('english'))

warning message:

In tm_map.SimpleCorpus(doc, removewords, stopwords("english"))
transformation drops documents

> doc = tm_map(doc, removePunctuation)

warning message:

In tm_map.SimpleCorpus(doc, removePunctuation)
transformation drops documents

> doc = tm_map(doc, stripwhitespace)

warning message:

In tm_map.SimpleCorpus(doc, stripwhitespace)
transformation drops documents

>

> dtm = DocumentTermMatrix(doc)

> m = as.matrix(dtm)

> v = sort(colSums(m), decreasing = TRUE)

> d = data.frame(word = names(v), freq = v)

> dl = d[1:200, ] # 500 0§ SHO{2F HAl

> wordcTloud2(dl,minRotation=pi/4,maxRotation=3*pi/4,rotateRatio=0.2)

methods
saentlsts e

statjstical

international oM puter €

minRotation=pi/4,maxRotation=3*pi/4,rotateRatio=0.2 2 AHsI0, EtO{7}
712 Z4EE 45~135 2 |X[StL, 20%E 7|2 SFRUCH. THO{ZF 200 7HO|L| CHEF 40
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Q| THO{7} 45~135 E2 7| 20{X QICt.

(3)
Oceania 2| H|E0| HF %0 o2

Ct.

ot
ro
ot
1>
zQ
o
o
|.|-|
HU
Bkdl
rlo
T
[m
HU
|
I
eal

(4) M2

1M 043

(1)

Tibrary(text2vec)
Tibrary(caret)
Tibrary(tm)
Tibrary(Snowball1cC)

train_Tist = createbDataPartition(y= movie_review$sentiment, p = 0.6, list =
ALSE)

mtrain = movie_review[train_list, ]

mtest = movie_review[-train_Tlist, ]

doc Ccorpus(Vectorsource(mtrain$review))

doc tm_map(doc, content_transformer(tolower))

warning message:

In tm_map.SimpleCorpus(doc, content_transformer(tolower))
transformation drops documents

> doc = tm_map(doc, removeNumbers)

warning message:

In tm_map.SimpleCorpus(doc, removeNumbers) : transformation drops documents

> doc = tm_map(doc, removewords, stopwords('english'))

warning message:

In tm_map.SimpleCorpus(doc, removewords, stopwords("english"))
transformation drops documents

> doc = tm_map(doc, removePunctuation)

wWarning message:

In tm_map.SimpleCorpus(doc, removePunctuation)
transformation drops documents

> doc = tm_map(doc, stripwhitespace)

warning message:

In tm_map.SimpleCorpus(doc, stripwhitespace)

transformation drops documents

dtm = DocumentTermMatrix(doc)

VVVVVTVVVYVVYV

dtm_small = removeSparseTerms(dtm, 0.90)

X = as.matrix(dtm_small)

dataTrain = as.data.frame(cbind(mtrain$sentiment, X))
dataTrain$vl = as.factor(dataTrain$vl)
colnames(dataTrain)[1] = 'y'

VVVVVVVYV
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> Tibrary(rpart)

> Tibrary(randomForest)

> Tibrary(el071)

> r = rpart(y~., data = dataTrain)

> f = randomForest(y~., data = dataTrain)

> s = svm(y~., data = dataTrain)

>

> # HIAE HE2Z DTM 2=

> docTest = Corpus(VectorSource(mtest$review))

> docTest = tm_map(docTest, content_transformer(tolower))

warning message:

In tm_map.SimpleCorpus(docTest, content_transformer(tolower))
transformation drops documents

> docTest = tm_map(docTest, removeNumbers)

warning message:

In tm_map.SimpleCorpus(docTest, removeNumbers)
transformation drops documents

> docTest = tm_map(docTest, removewords, stopwords('english'))

warning message:

In tm_map.SimpTleCorpus(docTest, removewords, stopwords("english™))
transformation drops documents

> docTest = tm_map(docTest, removePunctuation)

warning message:

In tm_map.SimpTleCorpus(docTest, removePunctuation)
transformation drops documents

> docTest = tm_map(docTest, stripwhitespace)

warning message:

In tm_map.SimpleCorpus(docTest, stripwhitespace)
transformation drops documents

>

> dtmTest = DocumentTermMatrix(docTest,

control=list(dictionary=dtm_small$dimnames$Terms))

X = as.matrix(dtmTest)

dataTest = as.data.frame(cbind(mtest$sentiment, X))
dataTest$Vvl = as.factor(dataTest$vl)
colnames(dataTest) [1] = 'y’

pr = predict(r, newdata = dataTest, type = 'class')
table(pr, dataTest$y)

pr 0 1

0 550 262

1 428 760
> pf = predict(f, newdata = dataTest)
> table(pf, dataTest$y)

pf 0 1

0 691 271

1 287 751
> ps = predict(s, newdata
> table(ps, dataTest$y)

VVVVVVVYV

dataTest)

ps 0 1
0 664 255
1 314 767
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23 EE| M=E=(550+760)/2000=65.5%
2| M=E=(691+751)/2000=72.1%

A
Svm H=E=(664+767)/2000=71.55%
LBV w2 ds= B0

(2) 4=t

11 % 054

(1)

HlEHOIE'lOIMIQOI' Ol E1 \0(, xy_w’— 7}_1__[“ =g o= %
[‘llOIE{?} ql'x\“ﬂ:lau 3, Lﬁls - o|.|_|E|,
‘\\ Tie P g : o
PUENE S S ) e
cus}l \r,' \éa\ iy & 24 g ﬁ-'r%
o2 X v g'lay__ : }T%g'f‘
Mgt -~ of

. .
MAH

Al

Y, 59

s ¥ &

50

g

2e

H 1a|w<> LS

':1' LJV}?IEE8%*9325.1%,%%3;}

QIS &

s
2 %—%—ﬂ I ':f017f HHIIE|01 ULt str 2 =
S A5 1443 71 HOI7F AFEEO oF 382 EHO{7

_

(2)

> Tibrary(tm)

> Tibrary(XML)

> library(wordcloud?2)
> Tibrary(Snowball1cC)
> Tibrary(RCurl)
>t =

, 500 & F&
CHo] 50| HfX|=IC,

ot 9

=

&)

o

readLines('https://ko.wikipedia.org/wiki/%EB%B9%85_%EB%8D%BO%EC%ID%BA%ED%84%B0 ")

> d = htmlParse(t, asText = TRUE)
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> clean_doc = xpathsaApply(d, "//p", xmlvalue)

>

> doc = Corpus(VectorSource(clean_doc))

> doc = tm_map(doc, content_transformer(tolower))

warning message:

In tm_map.SimpleCorpus(doc, content_transformer(tolower))
transformation drops documents

> doc = tm_map(doc, removeNumbers)

warning message:

In tm_map.SimpleCorpus(doc, removeNumbers) : transformation drops documents

> doc = tm_map(doc, removePunctuation)

warning message:

In tm_map.SimpleCorpus(doc, removePunctuation)
transformation drops documents

> doc = tm_map(doc, stripwhitespace)

warning message:

In tm_map.SimpleCorpus(doc, stripwhitespace)
transformation drops documents

>

> dtm = DocumentTermMatrix(doc)

> m = as.matrix(dtm)

> v = sort(colsums(m), decreasing = TRUE)

> d = data.frame(word = names(v), freq = v)

> dl = d[1:50, 1] # 500 O SHO{2F A
> wordcloud2(dl)

gehelaag | 0| Ef g0 %ﬂx‘\,j'foi\a‘l\

L2 ) 0| | E{ 2 0%

ofL|zt 1

11 % 06 E

(1M

> library(KoNLP)

>

> useSejongDic()

Backup was just finished!

370957 words dictionary was built.

72



> s="HOIH 250 G 852 22 XX 02t He S0

SO0IA=LE'

> SimplePos09(s)
$LH 0l Al

[1] "UW/N+OGIAH /3"

$==Ct
[1] "2/P+=CH/E"

$HETH
[1] "SHETH/N"

sate2
[1] "&=22/M"

s
[1] "&/N+2/3"

A\ PADN
[1] "Xt/N+Ol/3+XI/E"

$0tet
[1] "Ot2/P+0L/E"

U=
[1] "UH/N+=/3"

$5=200 21
[1] "S3/N+0I2H /3"

$sHe10l 2t
[1] "8 /N+OI2IE /3"

$eHe
[1] "<& /P+2/E"

$AFZLOI QU
[1] "AFRIOIQLL/N"

$Lf
[1] "LE/N"
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> SimplePos22(s)
$4 Ol Al

[1] "UW/NP+OilHI/3C"
==

[1] "&/pv+=CH/EF"
$HE

[1] "HETH/NC"
$eR=2

[1] "&22/MA"
g2

[1] "&/Nc+2/3C"

$ XX
[1] "Xt/NC+0l/3P+XI/EC"

$0tet
[1] "Ot=/Pv+0L/EC"

$U=
[1] "U/NP+=/3X"

$=0ll A
[1] "5—/NP+OiIHI/3C"

$stHO0| 2t
[1] "St/NN+E/NB+O|2tE/IX"

$cE R
[1] "E=&/PA+2/ET"

SAHEOIRA =
[1] "AEOIR”E/NC"

$LE
[1] "LE/NC"

> MorphAnalyzer(s)
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SO

[1] "W /npp+0UIH/jca" "U/npp+0l/jca+0l/jp+H /ecc"
[3] "UW/npp+0il/jca+0l/jp+H /ecs" " /npp+0il/jca+0l/jp+H /ecx"
[5] "U/npp+0il/jca+0l/jp+H /ef"

f$==0

[1] "&/pvg+=Ct/ef"

$HEHTH

[1] "HEXH/ncn" "HAEH /ncn+M/ncn"

jerR=

[1] Hél-—?—;/mag"

2=z

[1] "&2Z/ncpa" "2 /nbu+2/jca" "2 /ncn+=Z/jca"

$ XX

[1] "XtXl/ncpa" "Xt/nbn+0|/jp+Xl/ecs”™ "Xt/nbn+0l/jp+Al/ecx"
[4] "Xt/nbn+0l/jp+Xl/ef" "Xt/nbu+0l/jp+Xl/ecs" "Xt/nbu+0l/jp+Xl/ecx"
[7] "Xt/nbu+0l/jp+Xl/ef" "Xt/ncn+0l/jp+Xl/ecs”" "Xt/ncn+0l/jp+Xl/ecx"
[10] "Xt/ncn+0l/jp+AXl/ef" "Xt/npd+0l/jp+Xl/ecs" "Xt/npd+0l/jp+Xl/ecx"
[13] "Xt/npd+0l/jp+Xl/ef" "Xt/paa+Xl/ecs" "Xt/paa+AXl/ecx"

[16] "Xt/paa+AKl/ef" "Xt/pvg+AXl/ecs" "Xt/pvg+Xl/ecx"

[19] "Xt/pvg+Al/ef"

$0tet

[1] "Ot/nbu+0l/jp+ct/ecs”™ "Ot/nbu+0l/jp+ct/ef" "Ot/ncn+0l/jp+2t/ecs"”
[4] "Ot/ncn+0l/jp+et/ef" "Ot=/pvg+0t/ecs” "0t= /pvg+0t/ecx"

[7] "Ot2/pvg+0t/ef"

U=

[1] "W/ npp+=/jxc" "E/pvg+=/etm"

$5 0l Al

[1] "S2/npp+0lH/jca" "% /npp+0il/jca+0l/jp+H /ecc"

[3]1 "S7/npp+0il/jca+0l/jp+H /ecs” "S7/npp+0l/jca+0l/jp+H /ecx"
[5] "S7/npp+0il/jca+0l/jp+H /ef"

$steiolete
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[1] "8t /mag+0let=/jxc"

[2] "8t/nnc+% /nbu+0lctE/jxc"

[3] "8t/nnc+B/nbu+0l2t/jca+E/jxc"

[4] "&t/nnc+H /nbu+0l/jcc+etE/jxc"

[5] "&/nnc+% /nbu+0l/jcs+etE=/jxc"

[6] "8/nnc+ /nbu+0l/jp+2tE/ecs"

[7] "8t/nnc+%/nbu+0l/jp+2t/ecs+%/jxc"

$ENHS
[1] "E&/paa+=/etm"

SALEOIRA =
[1] "AFZOIR=/ncn” "AFZOIZ=/nag”

$LE
[1] "W /ncn™ "Lt/ngq"

(2)

> library(KoNLP)

>

> s="HOlAH S=CF HEM
SO0IU =L

> useSystemDic()
Backup was just finished!

283949 words dictionary was built.
> SimplePos09(s)

$ L4 01l Al
[1] "U/N+OIH /3"

il

2 &2 XA Otet He =70 et#Holete TAZ2 At

$==U
[1] "&/P+=LH/E"

$AHETH
[1] HO;ZH:CFXH/N"

$S =

[1] "st22/M"

e =
[1] "&/N+Z2/3"
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$XHX
[1] "Xt/N+0l/3+XI/E"

$0tet
[1] "Ot2/P+0t/E"

$U=
[1] "L—I/N+E/J"

S0l A
[1] "S3/N+0IAHI /3"

$stetolete
[1] "&#/N+0lct=/3"

$ENR2
[1] "E=&/P+2/E"

SAHEOIRA
[1] "AFEOI}A=/N"

$LE
[1] "Li/N"

> useNIADic()

Backup was just finished!
983012 words dictionary was
> SimplePos09(s)

$ L4 01l Al
[1] "U/N+OIH /3"

$==0C
[1] "&/P+=LCH/E"

$H EHIH
[1] HO;ZH:CFXH/N"

$SEFEZ
[1] II%D‘_?_E/MII

s
[1] "&/N+2/3"

built.
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$XHX
[1] "Xt/N+0l/3+XI/E"

$0tet
[1] "Ot2/P+0t/E"

JEES
[1] "U/N+=/3"

$ 50l A
[1] "==/N+0IAH /3"

$stetolete
[1] "&#/N+0lct=/3"

$ENR2
[1] "E=&/P+2/E"

SAHEOIRA
[1] "AFEOI}A=/N"

$Lk
[1] uLl:/Nu
O 2EO| B £ ALE

¥
i
rot
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12% 02 &

(1)

A= HOIHE View BF2 = =QISHEH,

“ App Category Rating Reviews Size Installs Type Price Content.Rating
1U4b8 I LKL FINANCE 3./ 112 3.9M 10,uvU+ tree u Lveryone
10469 Tassa.fi Finland LIFESTYLE 3.6 346 7.5M 50,000+ Free 0 Everyone
10470 TownWiFi | Wi-Fi Everywhere COMMUNICATION 3.9 2372 58M 500,000+ Free 0 Everyone
10471 Jazz Wi-Fi COMMUNICATION 3.4 49 4.0M 10,000+ Free 0 Everyone
10472 Xposed Wi-Fi-Pwd PERSONALIZATION 3.5 1042 404k 100,000+ Free 0 Everyone
10473 Life Made WI-Fi Touchscreen Photo Frame 1.9 19.0 3.0M 1,000+ Free 0 Everyone
10474 osmino Wi-Fi: free WiFi TOOLS 4.2 134203 4.1M 10,000,000+ Free 0 Everyone
10475 Sat-Fi Voice COMMUNICATION 3.4 37 14M 1,000+ Free 0 Everyone
10476 Wi-Fi Visualizer TOOLS 3.9 132 2.6M 50,000+ Free 0 Everyone
10477 Lennox iComfort Wi-Fi LIFESTYLE 3.0 552 7.6M 50,000+ Free 0 Everyone
10478 Sci-Fi Sounds and Ringtones PERSONALIZATION 3.6 128 11M 10,000+ Free 0 Everyone

J&ar 20| 10,473 9| HIO|E+& Category HIOIE 7} g1, 1 0]% 9| &M (Rating,
Reviews, Size 5)0| 3t ZH Z7AX ®IM™ U AS = 5= UCL O|CH2 CIO|HE
He|stH =™ ChE £gE9| HolHEo Mo X7 LA shct.

(2)

XS HO|EZE 7FH3tD AhE M2|stH RS 0|2 HLHZ QIAISHK| 23t o
Mega byte O siE3l= 102] 6X& S2 ME|otX| &2 AEjoM= Hetst
Melgd =2 gA ECh

[+
rEl

b ofLla}

> A
>
Hu
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12 % 03 &

(1)

> X %>% filter(Type==
geom_point(alpha=0.2, size=0.1) + geom_jitter(size=0.1, height

"Paid" & Price<60) %>% ggplot(aes(Size, Price)) +
= 0.5) + scale_x_log10()

‘I-:':U55

40 -
30 -
i
8
‘= 20 t
o
10 = L
i
o oo e D
.. ... _-* ‘- e u : :n.
. ’t't a.::.. .#.,}:. '1:9 P* ;. ‘.‘;'-. 'T" "t‘il :
ot g, o TR v L ol 2:
U-
Ic:C4 ‘r:IrCIE 1.;.-'05 e+07
Size
1M byte O|'<'5|-9_| Mo 71Z{0| CHEE 10$ O|DHO|X|DF BES QHo| Bz}
~ 100 Mbyte TZHOME 71ZE 20| B715tn Qe Hg 2 & U
HE O 7H¢E A2 S7otgint. T Size 0| Z2AAHYO[EZ, Size

.|
tA9| S7t= SHH2= AA| LIEFHLY.
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adejzof 42 o7tk 2-EOM ZhsotL, OfEHSZf €2 oiMo| Fitg Ao|Ct
OHQ

- ke 40| 0| HO| $10 O|st0| EZElOf QlC}.
- B 45 O|&o] Y2 HOl $20 O|sHof| &2 BHC}.
- 7tZ40| $20 O|AQl ¥ HHO| Q3| LATICH 5.

(3)

>x %>% group_by(Category) %>% summarize(n=n()) %>% arrange(desc(n)) %>%

head(10)
# A tibble: 10 x 2
Category n
<fct> <int>
1 FAMILY 1617
2 GAME 974
3 TOOLS 634
4 MEDICAL 324
5 LIFESTYLE 280
6 PERSONALIZATION 280
7 FINANCE 266
8 SPORTS 247
9 BUSINESS 246
10 PHOTOGRAPHY 236

> X %>% filter(Type=="Paid"&Price<508&8Category %in% c("LIFESTYLE",
"PERSONALIZATION", "FINANCE", "SPORTS")) %>% ggplot(aes(Price,
Rating))+geom_point(alpha=0.2)+facet_wrap(~Category)
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L3
[

FINANCE LIFESTYLE

2_
% PERSONALIZATION SPORTS
®s e

2_

Lll 10 20 30 I.I, 10 20 EIL'I
Price
128 04 &
Q)]
Ay Has =T 28 HsOl522 mse)
Category 0.2872693
Size 0.2945681
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Content.Rating 0.2956962

Category + Size 0.2865305
Category + Content.Rating 0.2862756
Size + Content.Rating 0.2936191

Category + Size + Content.Rating 0.2865483

dd 2|3 ZEo| ofgh WXt dSELE

OH
Mo

= o A
Z2iE @S & AUCL

7‘*EEI WEHEZ|AE SVM = 0|8 UXAHASZIO0|M Category + Size & & H
g 4509 ’é%t':f 50| HEEZLES 0|82 RANAM 7+

e
Rating I Reviews 2| A= ReviewsE &3l (59
Reviews o| —?—Oﬂ) Rating = %3%* oM o5 = AS2 EOojECh gLt
Reviews = ZA| O|F0| & £ gleoz Ol &Y B2 A
Aot v Ak 28 12-18 Off LIEt Rating 2 Size 2f 2tA7
otL|2t, 23|24 Size Off CH$t Rating®| EZ7t SHIEIO A0, Of

oo

J|>+ o
L
o
.5
(@)}
El
0
>
gl-
Fig

ULt &l 12-21 YA| Category LHOIAl Rating o 2XZ7t $HY &l zggt% ol Q!0
% ds2 7Itf & = 1, o] & =0 Xt 42 & O £2 450 L2 AS=E
olsfg == QULCH.
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