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Download the data for class

Week 2: R Basic Syntax (1)

e Date: 20230309
e Pre-class: Basic syntax, Vector, Array

e Class: Hands-on practice PDF

o Datain use: COV19 data




Matrix 1: Confirmed cases Matrix 2: Death cases

2020-02- 2020-10- 2022-09- 2020- 2020- 2022-
01 01 01 02-01 10-01 09-01
China 11891 90567 2510703 China 18

Italy

Italy

8 7279272 94665567

7 rows and 32 columns



Access to the matrix

UK’s total confirmed cases on 2022-09-01

South Korea’s total confirmed cases on 2022-09-01

China’s total confirmed cases on 2022-09-01

South Korea’s increasing confirmed cases on 2022-09-01 compared to the previous month

. Japan’s increasing confirmed cases on 2022-09-01 compared to the previous month



Vector 1: GDP Vector 2: Population

country.name<-c("China","Italy","Japan","Korea","Spain","UK","US") pop<-c(1439323776, 60461826, 126476461, 51269185, 46754778,
GDP<-c(12237700479375, 67886011, 331002651)

1943835376342, names(pop)<-country.name
4872415104315,

1530750923149,

1314314164402,

2637866340434,

19485394000000)

names(GDP)<-country.name

Vector 3: Population Density

country.name<-c("China","Italy","Japan","Korea","Spain","UK","US")
pop.density<-c(148, 205, 347, 530, 94, 275, 36)
names(pop.density)<-country.name
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barplot(GDP)
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1.5e+13

barplot(sort(GDP))

1.0e+13

barplot(sort(GDP, decreasing =T))
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Bar graph of GDP per capita

We have

1. GDP vector

2. Population vector
We know

1. barplot()

2. Vector calculation
3. Sort()

4. Decreasing=T option
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See which columns indicate the dates above (2020-03-01 / 2020-05-01 / 2021-10-01) in the matrix
- Mat.name|[ , ]
Use barplot() , sort() , decreasing=T option



matplot
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matplot

First, try matplot(m.conf.case)

You must transpose the matrix

t(m.conf.case)

01-23 02-15 04-07

2020-01-
China 643 64813 82718

643 64813 82718

Italy

»

2020-04-

1 13 396223 1 13 396223




Let’s try

t(m.conf.case)

4e+07 8e+07

0e+00

matplot

matplot(t(m.conf.case))
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matplot

This is the cascade matplot(t(m.conf.case))

matplot(t(m.conf.case), type='b’)
matplot(t(m.conf.case), type='b’, pch=15:20)

matplot(t(m.conf.case), type='b’', pch=15:20, col=c(1:6, 8),
ylab="Confirmed cases")

legend("topleft", inset=0.01, legend=country.name, pch=15:20,
col=c(1:6, 8), horiz=F)



Death rate

Try the same graph but now use the death rate
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County’s wealth and COVID19

I’'m now curious about the relationship between countries’ GDP per capita
and the death rate at the latest time



m.death.rate[, 13]

002 004 006 008 010 012

plot

plot(GDP.pc, m.death.rate[,16])
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plot

plot(GDP.pc, m.death.rate[,32])

plot(GDP.pc, m.death.rate[,32], ylab="Death rate")

text(GDP.pc, m.death.rate[,32], row.names(m.death.rate),
cex=1, pos=4, col="blue")

fo

Let’s change Let’s change Let’s change
this to 2,3,4 this to 1,2,3 this to “red”,
“black”



Death rate
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10 mins

County’s pop density and COVID19

Let’s explore the relationship between countries’ population density and
the death rate at the latest time



Increasing rate!

When you wonder if the number of confirmed cases is in increasing phase
or flattened..



Increasing rate!

2020- 2020- 2022- 2020- 2020- 2022-
02-01 10-01 09-01 02-01 10-01 09-01

China

Italy

m1l<-m.conf.case[,-1] m2<-m.conf.case[,-32]

m3<-ml-m?2



Increasing rate of confirmed cases

Let’s visualize like an example 2

5 mins

Increasing rate of confirmed cases
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5 mins
Increasing rate of confirmed cases

Let’s also visualize the first four periods and the last (recent) four periods

(e}
Q
s
g ]
= China ® China
o * ltaly * ltaly
e | s
g Japan 3 4 Japan
+ Korea o 4
2 + Korea
b=} Spain Spain
S
g o~ ¢ UK w « UK
w i}
8 us a us
s 8 -
o
= o @
£ g E 8
= =
a S § -
k5] o 2
[il] [} [=]
= 2
o ©° [
k= o
o £
g 2
g 3 o
£ g 2 o
= S |
Ll ]
(=) \ “““““““““““““““““
=
ot
u —~ 8
I / \'/
T T T T T T T o " . = &
1.0 15 20 25 30 35 40 T T T T T T T



m

1000 1500 2000 2500 3000

500

0

Increasing rate of confirmed cases

Can you also do for the specific countries like Korea, China, and Japan?

Korea

m3["China", ]
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Practice with
Media Panel Data



List. KMP

Personal Diary 2019 LiSt-KMP[[4]]

Personal

2019
Personal

2018
Personal

2017

List.KMP[[3]]

List. KMP[[2]]
List. KMP[[1]]



L|St KM P Personal iary 2019

pid Smarphone.time SNS.time
9920004 0 0
12500003 60 0
17350004 345 10
Personal 17670001 90
2019 23860001 40 0

7 AACNANNA ac n
pid age gender Mobile.lv Telecom Smartphone.brand sp.mobile sp.device sp.online.content sp.offline.contet
P | 9920004 11 M™Male No Smartphone No Smartphone No Smartphone 0] 21
ersona 12500003 28 Male LTE LG U+ Apple 30 0
2018 17350004 14 Female LTE-A LG U+ Samsung 0] 0]
17670001 57 Male LTE SKT Samsung 0 20

pid age gender ~ Mobile.lv " Telecom Smartphone.brand sp.mobile sp.device sp.online.content sp.offline.contet year 0

9920004 10 Male No Smartphone No Smartphone No Smartphone 0 0] 0 8 2018 24

Personal 12500003 27 Male LTE-A LG U+ Samsung 90 ) 359 120 2018 90
17350004 13 Female LTE-A LG U+ LG 20 35 55 2018 0

2017 17670001 56 Male LTE KT Samsung 39 0 39 2018 20

23RANNNDT 71 Ta _Nn Smartnhona Na Smartnhane Nn Smartnhnna 0
pid age gender Moﬁ$ﬁe v Telecom Smartphone.brand sp.mobile sp.device sp on11ne content sp.offline.contet ggig 60

9920004 9 Male No Smartphone No Smartphone No Smartphone 2018
12500003 Male LTE KT Samsung 5018
17350004 Female LTE LG U+ Samsung 5018
17670001 EY LTE SKT S

ale amsung 100 2018

23860001 Male No Smartphone No Smartphone No Smartphone
24450001 Male LTE SKT Samsung
27570001 Male [y SKT Samsung
53620001 Male [y SKT Samsung
59570001 Male LTE KT Samsung
0 65840001 37 Female LTE-A KT LG

'—l
COCCOO0OO0OO0OOOO0O

=



List. KMP

Personal 2017

pid age gender Mobile. v Telecom Smartphone.brand sp.mobile sp.device sp.online.content sp.offline.contet
9920004 9 Male No Smartphone No Smartphone No Smartphone 0] 0] 10
12500003 26 Male LTE KT Samsung 42 53 22
17350004 12 Female LTE LG U+ Samsung 19 19
17670001 55 Male LTE SKT Samsung 38 38
23860001 70 Male No Smartphone No Smartphone No Smartphone 18 18
65
32
68
63
114

24450001 58 Male LTE SKT Samsung 65
27570001 50 Male LTE SKT Samsung 32
53620001 68 Male LTE SKT Samsung 58
59570001 39 Male LTE 4 Samsung 63
0 65840001 37 Female LTE-A KT LG 54

=
OCOCOOOO0OOO0O0O0O

=




List. KMP

Diary 2019

pid Smarphone.time SNS.time

9920004
12500003
17350004
17670001
23860001
24450001
27570001
53620001
59570001

0 65840001

0
60
345
90
40
65
170
95
85
75

0
0
0
0
0
0
0
0
0
0



File  Edit
1’ - | & - -
a cov19R
- A
Q Find

@ inselection @ Matchcase @ Wholeword [

Code View Plots Session Build

a Lecture code in R(E).R

@ Sourceon Save | ® |

final.sample.10 %% filter(year
final.sample.10 %% filter(year:

d19$d19M_timel9
d19$d19A_time21

d19 %>% select(pid, d19m_

group_by (pid) A>/ summarize a11(mean

setNames(c("pid", "sSma
mutate(year=2019) A>A
as.data.frame(d19.s) >

List.KMP[[4]]
save(List.kMP, file="
str(List.KMP)

names (List.KMP)
names (List.KMP)<-c("pl7
pl7.df<-List.KMP[["pl7

171:38  (Top Level) =

Console  Terminal Jobs

Debug

é # Go to file/function

Profile  Tools  Help

~ Addins ~

a kmpR
Sl

Replace

Regex Wrap
2018) -> List.KMP[[2]]
2019) -> List.kMP[[3]]

timel9, d19A_time2l) %%

na. rm—T) %>%

arphone. time", time™)) %%
f11ter(p1d %in% chosen pid) -> d19.s
List.KMP[[4]]

G/'—" = E}O| t'/Rpro;ect GD/CJ_course foundanonsDS/kmp/ ~»

sp. mobile
sp.device
sp.online. content
sp.offline. contet
year
‘data.frame’

pid

age

gender

I num

I num
num
num
num
10 obs.

: Factor
Mobile.lv : Factor
Telecom : Factor
Smartphone.brand : Factor
sp.mobile
sp.device
sp.online.content:
sp.offline.contet:
year

:"data.frame’:
..$ pid

A A A A A A A A A L - oA A A A A

10 obs.
: num [1:10

: num [1:
: num [1:

: num [1:
: num [1:
num [1:
num [1:
: num [1:

:10]
:10]
:10]
:10]
:10]
of
10]
10]
w/ 2 levels
w/ 5 levels
w/ 5 levels

0 90 20 39 30 80
0603500150

0 359 55 39 30 95 33 46 50 71
8 120 0 0 0 12 20 0 0 100
2018 2018 2018 2018 2018 ...
11 variables:

11 28 14 57 72 60 52 70 41 39
"Male","Female": 1121111
"3G","LTE","LTE-A",..: 52 3 2
"SKT","KT" "LG U+" ,..: 5331
w/ 8 levels "Samsung","Apple"”,..:
10] 0 60 21 30 32 78 35 54 73 45
101 0300000 0 0 20 15

10] 0 90 21 30 32 78 35 54 93 60
10] 21 0 0 20 0 24 90 0 20 60

10] 2019 2019 2019 2019 2019 ...
of 4 variables:

1 9920004 12500003 17350004 17670001 23860001 ...

9920004 12500003 17350004 17670001 23860001 ...

233
233

8211111333

..$ smarphone.time:
..$ SNS.time
..$ year
> save(L1st KMP,
>

num [1:10] O 60 345 90 40 65 170 95 85 75

: num [1:10] 00 1000000 0 0
: num [1:10] 2019 2019 2019 2019 2019 ...
file="

List_KMP.RData")

Load List. KMP

B Run K> Source ~

R Script =

=

/

-~

Environment  History  Connections

& M B ImportDataset - €

B Global Environment ~

® List.KMP
m.conf.case
m.death.case
m.death.rate
ml
m2
m3

® matched_ctry_names

® pl7

® pl7.df

®pl7.s

® p1789

® p18

® pl8.s

& nia

Files Plots  Packages

%8 New Folder | %Ml Delete EEY Renam
B> G > U E2}0|2 > Rproject GD > C

Name

Help

(L

B RData

[ ] .Rhistory

| .Rproj.user

B 0 _course foundationsDS.Rproj
& Code for lectureR

ﬁ covi9.R

. jh_covid19_data_2020-04-07.csv
kmp

Lecture code in R(E).R

Lecture code.R
Mat_conf_case.RData
Mat_death_case.RData
students.csv

students1.txt

students2.csv

students2.txt

rrErFBOoDRRB

students3.txt

EJ CJ_course_foundationsDS — Rproject_ GD ~

=

= List ~

List of 4
[1:
[1:
[1:
[1:
[1:
[1:
184 obs.
9425 obs.
10 obs.
9425 obs.
29715 obs.
9426 obs.
9426 obs.
1NRARA nhe

643 0210 ...
1800000017100 ...
0.03 NaN O O NaN NaN 0 0.02 NaN O ...
8141 01140 ...
, 1:121 643 0210 ...
, 1:12] 7498 0 9 3 0 ...
of 4 variables
of 420 variables

, 1:13]
, 1:13]
, 1:13]
, 1:12]

of 11 variables

of 20 variables
of 20 variables
of 410 variables
of 20 variables
nf 410 variahlac

Modified

339.5KB
23 KB

Apr 9, 2020, 12:40 AM
Apr 15, 2020, 6:07 AM

218B
37.7KB
18.7 KB
398.4 KB

Apr 15, 2020, 9:11 PM
Mar 25, 2020, 12:14 PM
Apr 9, 2020, 9:28 PM
Apr 7, 2020, 9:03 PM

Apr 15, 2020, 9:11 PM
Mar 24, 2020, 1:50 AM
Apr 8, 2020, 8:32 PM
Apr 8, 2020, 8:32 PM
Apr 5, 2020, 5:52 PM
Apr 5, 2020, 5:51 PM
Apr 5, 2020, 5:52 PM
Apr 5, 2020, 5:52 PM
Apr 5, 2020, 5:53 PM

()5

IR EDEBEEEBRBEBRAX




File Edit Code View Plots Session Build Debug  Profile ools  Help

-+ - é # Go to file/function ~ Addins ~ (’ CJ_course_foundationsDS — Rproject GD ~
Proj

a covl9R a Lecture code in R(E).R a kmpR | Environment  History  Connections
@ A @ Sourceon Save | ® | . | | £ Run K> Source ~ % M B importDataset ~ | €
Q Find - - . Replace - . B Global Environment ~
® List.KMP List of 4

@ inselection @ Matchzfase @ Wholeword @ Rege_x ® Wrap e e e [1:7, 1:13]1 6430210 ...
final.sample.10 %% filter(year—=2018) -> List.KMP[[2]] ath.case [1:7, 1:13] 1800000017100 ...
final.sample.10 %>% filter(year==2019) -> List.kMP[[3]] ath. rate [1:7, 1:13] 0.03 NaN O O NaN NaN 0 0.02 NaN O ...
[1:7, 1:12] 8141 011 4 0 ...
[1:7, 1:12] 643 02 10 ...
d19$d19M_timel9 e MDre = [1:7, 1:12] 7498 0 9 3 0 ...
hed_ctry_names 184 obs. of 4 variables
9425 obs. of 420 variables
d19 %% select(pid, d19M_timel9, d19A_time2l) %>% a Copy ) 10 obs. of 11 variables
group_by (pid) %>% summarize a11(mean na. rm—') %>% 9425 obs. of 20 variables

setNames (c("pid’ e.t 'SNS.time")) %% A
mutate(year= 2()10) /;>/7 'F11ter(p1d /1n/7 chosen pid) -> d19.s CO TO 29715 obs. of 20 var'!ab1e5
as.data.frame(d19.s) -> List.KMP[[4]] py 9426 obs. of 410 variables
9426 obs. of 20 variables

1NRARA nhe nf A1Q wvariahlac

d19$d19A_time21

IR EDEBEEEBRBEBRAX

Move...

List.KMP[[4]] :r’lots Packages Help  Viewer

Folder "‘ Delete !I Rename = ¥ More ~
+ W E2t0|E > Rproject GD > CJ_course_foundationsDS

Set As Working Directory h—— : Modified

Q[

save(List.kMP, file=

str(List.KMP)

names (List.KMP) 18" "ol 5 Go To Working Directory RData 339.5 KB Apr 9, 2020, 12:40 AM

names (List.KMP)<- c( 8 p
pl7.df<-List.KMP[["pl7 ]] Rhistory 23 KB Apr 15, 2020, 6:07 AM

171:38  (Top Level) = 1 : .Rproj.user

Console | Terminal % Jobs Show Folder in New Window L TR T G fy 05 T S0 T

G/LH EEIOI H/Rproject GD/CJ_course foundanonsDS/kmp/ [od » Code for lecture.R 37.7KB Mar 25, 2020, 12:14 PM

sp.mobile : num [1:10] O 90 20 39 30 80 3 Sh Hidd Fil * covi9R 187 KB Apr 9, 2020, 9:28 PM
sp.device : num :10] 0 60 35 0 0 15 0 ow 1 en rlles '
sp.online. content num :10] 0 359 55 39 30 95 33 46 50 71 , jh_covid19_data_2020-04-07.csv 398.4 KB Apr 7, 2020, 9:03 PM
sp.offline. contet num [1:10] 8 120 0 0 0 12 20 0 O 100 kmp
year num :10] 2018 2018 2018 2018 2018 ... L d REIR Aor 15. 2020, 9:11 PM
‘data.frame’ 10 obs. of 11 variables: CEE e E) : R '
pid : num [1:10] 9920004 12500003 17350004 17670001 23860001 7 rav Lecture code.R : Mar 24, 2020, 1:50 AM
age : num [1:10] 11 28 14 57 72 60 52 70 41 39 '
gender : Factor w/ 2 levels "Male","Female": 1121111 Rlaticopiicaseiiat (AT A0 SR
Mobile.lv : Factor w/ 5 levels "3G","LTE","LTE-A",..: 52 3 2 233 Mat_death_case.RData Apr 8, 2020, 8:32 PM
Telecom : Factor w/ 5 levels "SKT","KT" "LG U+",..: 5331 233 .
Smartphone.brand : Factor w/ 8 levels "Samsung","Apple”,..: 8 211111333 Etidene e Apr 5, 2020, 5:52 PM
sp.mobile : num [1:10] O 60 21 30 32 78 35 54 73 45 students.txt Apr 5, 2020, 5:51 PM
students2.csv Apr 5, 2020, 5:52 PM
students2.txt Apr 5, 2020, 5:52 PM
students3.txt Apr 5, 2020, 5:53 PM

sp.device : num [1:10] 0 30 00 0 0 0 O 20 15
sp.online.content: num [1:10] O 90 21 30 32 78 35 54 93 60
sp.offline.contet: num [1:10] 21 0 0 20 0 24 90 0 20 60
. year : num [1:10] 2019 2019 2019 2019 2019 ...
:"data.frame’: 10 obs. of 4 variables:
..$ pid : num [1:10] 9920004 12500003 17350004 17670001 23860001 ...
..$ smarphone.time: num [1:10] 0 60 345 90 40 65 170 95 85 75
..$ SNs.time : num [1:10] 00100000000
..$ year : num [1:10] 2019 2019 2019 2019 2019 ..
> save(L1st KMP, file="List_KMP.RData")
>

A A A A A A A A A L - oA A A A A

(N NN NNN N
PPEPEDODI




Load List. KMP

Fle Edit Code View Plots Session Build

1’,1- - -

Debug  Profle  Tools Help

é # Go to file/function EE ~ Addins ~ t». CJ_course_foundationsDS — Rproject_GD ~

Environment Connections

K> Source ~ - B

B Global Environment ~

ﬁ cov19R a Lecture code in R(E).R History
@ a

Q Find

a kmpR
@ Sourceon Save | ® | 2

B Run B Import Dataset ~ | €' list- €~

Replace

B inselection @ Match case BT elNiple GlulelpEI IS . 2131 643 0210 ...

Ejna}.samp} e : :131 1800000017100 ...
1nal.samplg g :13] 0.03 NaN O O NaN NaN 0 0.02 NaN O ...

» Lf PC » Google Drive File Stream (G:) » Lf =2t0[E2 > Rproject_ GD * CJ_course_foundationsDS v D R L) A @ WA © -e-

CJ_course...

~
d19$d19A_ti

d19 %>% selé

as.data. fra

List.KMP[[4
save(List.K
str(List.KMH

names(List.
names (List.K
pl7.df<-List

171:38  (Top Level)

Console  Terminal

G/l E210] = /Rproject
sp.mobile
sp.device
sp.online.col
sp.offline.c(
year

data.frame':
pid
age
gender
Mobile.lv
Telecom
Smartphone.b
sp.mobile
sp.device
sp.online.col
sp.offline.c(
year

data.frame':

..$ pid

R R R X R

~

0l ois

()

A}

.Rproj.user

kmp

R .RData

ol

&
()
()

(-

(-

Rhistory

CJ course_foundationsDS
Code for lecture

covl9
jh_covid19_data_2020-04-07
Lecture code in R(E)

Lecture code

R Mat_conf_case
R Mat_death_case

g
]
g

8

students

students
students2
students2
students3

ATl ok
SO 2N

2020-02-18 27 10:12
2020-04-16 278 12:21
2020-04-09 278 12:40
2020-04-15 27 6:07
2020-04-15 2F 9:11
2020-03-25 2F 12:14
2020-04-09 2F 9:28
2020-04-07 2F 9:03
2020-04-15 2F 9:11
2020-03-24 27 1:50
2020-04-08 2% 8:32
2020-04-08 2% 8:32
2020-04-05 2% 5:52
2020-04-05 2% 5:51
2020-04-05 2% 5:52
2020-04-05 2F 5:52
2020-04-05 2% 5:53

o

ol =

oy EH

R Workspace
RHISTORY I+

R Project

R

R I

Microsoft Excel Com...
R IR

R I

R Workspace

R Workspace
Microsoft Excel Com...
s 2

Microsoft Excel Com...
s 2

HAE RA

340KB
24KB

1KB

38KB
19KB
399KB
38KB
38KB

1KB
1KB
1KB
1KB
1KB
1KB
1KB

Copy List_ KMP.Rdata and Paste the file into

this folder

..$ smarphone.time: num [1:10] 0 60 345 90 40 65 170 95 85 75

:121 6430210 ...
:12] 7498 0 9 3 0 ...

bs. of 4 variables
obs. of 420 variables
s. of 11 variables
obs. of 20 variables
obs. of 20 variables
obs. of 410 variables
obs. of 20 variables
nhe  nf 410 variahlac

L More ~

wrse_foundationsDS

339.5KB
23 KB

218B
37.7KB
18.7 KB
3984 KB

IR EDEBEEEBRBEBRAX

(0]

Modified

Apr 9, 2020, 12:40 AM
Apr 15, 2020, 6:07 AM

Apr 15, 2020, 9:11 PM
Mar 25, 2020, 12:14 PM
Apr 9, 2020, 9:28 PM
Apr 7, 2020, 9:03 PM

Apr 15, 2020, 9:11 PM
Mar 24, 2020, 1:50 AM
Apr 8, 2020, 8:32 PM
Apr 8, 2020, 8:32 PM
Apr 5, 2020, 5:52 PM
Apr 5, 2020, 5:51 PM
Apr 5, 2020, 5:52 PM
Apr 5, 2020, 5:52 PM
Apr 5, 2020, 5:53 PM

..$ SNS.time
..$ year
> save(List.kMP, file:

: num [1:101 00100000000
: num [1:10] 2019 2019 2019 2019 2019 ...
'List_KMP.RData")




Load List. KMP

"’ v |7 .~ Q # Go to file/function ~ Addins ~ n CJ_course_foundationsDS — Rproject_ GD ~

G/ E2H0]E /Rproject_GD/CJ_course_foundationsDS - RStudio

File Edit Code View Plots Session Build Debug Profle Tools Help

A cov19R 2B Lecture code in R(E)R D] kmpR P | Environment  History  Connections - ]
@ A @ Source on Save .\ ,:"i' - . B Run K9 source | = - B = Import Dataset ~ = List ~ C' v

Q Find - - . Replace - . B Global Environment ~

® List.KMP List of 4

. S PRIOR Srae (. 2018) . fijj m.conf.case num [1:7, 1:13] 643 02 10 ...
HEE o SEPlI@- 10 5525 (i IEr(EreEr= = LISEED m.death.case num [1:7, 1:13] 18 000000 17100 ...
final.sample.10 %% filter(year==2019) -> List.kMP[[3]] m.death.rate num [1: 1:13] 0.03 NaN O O NaN NaN 0 0.02 NaN O ...

ml num [1:7, 1:12] 8141 011 4 0 ...
m2 num [1:7, 1:12] 643 02 10 ...
d19$d19M_timel9 m3 num [1:7, 1:12] 7498 09 3 0 ...
® matched_ctry_names 184 obs. of 4 variables
® pl7 9425 obs. of 420 variables
d19 %% select(pid, d19M_timel9, d19A_time21l) %% ® pl7.df 10 obs. of 11 variables
group_by (pid) %>% summarize_all(mean, na.rm=T) %>% ®pl7.s 9425 obs. of 20 variables
setNames (c("pid", "Smarphone.time", "SNS.time")) %% ® p1789 29715 obs. of 20 variables

mutate(year=2019) %% filter(pid %in% chosen.pid) -> d19.s X
as.data.frame(d19.s) -> List.KMP[[4]] ® pl8 9426 obs. of 410 variables

® pl8.s 9426 obs. of 20 variables

& nila 1NRRA nhc nf A1Q variahlac

B inselection @ Matchcase @ Wholeword @ Regex Wrap

d19$d19A_time21

IDBEDBEREEEEEERA

List.KMP[[4]] Files Plots Packages Help  Viewer
%8l New Folder = %Ml Delete Y Rename ¥ More ~
@ > G > W =2t0|E > Rproject GD > CJ_course_foundationsDS > kmp

0

Ql

save(List.KMP, file="List_KMP.RData")

str(List.KMP) Name Size Modified
[ ] - d14v25_KMP_stata.dta 262.9 MB Dec 16, 2019, 9:17 PM
names (List.KMP)

names (List.KMP)<-c("p1l7", "p18", "pl9", "d19") ] . d15v25_KMP_stata.dta 255.1 MB Dec 16, 2019, 9:20 PM
pl7.df<-List.kMP[["p17"]1] B B d16v25 KvP_statadta 253 MB Dec 16, 2019, 9:23 PM
72D | (eoler)) < — 2436MB  Dec 16, 2019, 9:26 PM
Console  Terminal Jobs PZEX L Dec 16, 2019, 9:29 PM
G/ =2}0| = /Rproject GD/CJ_course_foundationsDS/kmp/ # 281.2 MB Dec 16, 2019, 9:32 PM

sp.mobile : num [1:10] O 90 20 39 30 80 33 36 40 59 88KB Apr 16, 2020, 1221 AM

sp.device : num [1:10] 0 60 35 0 0 15 0 10 10 12 ‘. !
sp.online.content: num [1:10] 0 359 55 39 30 95 33 46 50 71 8 Lt P RData 9628 T TG 2L TRV A

sp.offline.contet: num :10] 8 120 0 0 0 12 20 0 0 100 p10v25_KMP_csv.csv 4.1 MB Dec 16, 2019, 8:58 PM
R year I num :10] 2018 2018 2018 2018 2018 ...
:"data.frame’: 10 obs. of 11 variables:

pid : num [1:10] 9920004 12500003 17350004 17670001 23860001 ...
age : num [1:10] 11 28 14 57 72 60 52 70 41 39
gender : Factor w/ 2 levels "Male","Female": 112111111
Mobile.lv : Factor w/ 5 levels "3G","LTE","LTE-A",..: 523222
533121

Telecom : Factor w/ 5 levels "sKkT","KT","LG U+",..:

“ A A A A

R p10v25_KMP_stata.dta 17.2 MB Dec 16, 2019, 8:58 PM
i) p11v25_KMP_csv.csv 6.9 MB Dec 16, 2019, 9:01 PM
R p11v25_KMP_stata.dta 334 MB Dec 16, 2019, 9:01 PM
. p12v25_KMP_csv.csv 8.2 MB Dec 16, 2019, 9:07 PM
R p12v25_KMP_stata.dta 52 MB Dec 16, 2019, 9:07 PM
. p13v25_KMP_csv.csv 8.5 MB Dec 16, 2019, 9:13 PM
R p13v25_KMP_stata.dta 544 MB Dec 16, 2019, 9:13 PM
- p14v25_KMP_csv.csv 9 MB Dec 16, 2019, 9:17 PM
R p14v25_KMP_stata.dta 574 MB Dec 16, 2019, 9:16 PM
| p15v25_KMP_csv.csv 9.3 MB Dec 16, 2019, 9:20 PM
- p15v25_KMP_stata.dta 53.8 MB Dec 16, 2019, 9:20 PM
[ | p16v25_KMP_csv.csv 9.2 MB Dec 16, 2019, 9:23 PM
R p16v25_KMP_stata.dta 56.2 MB Dec 16, 2019, 9:23 PM
. p17v25_KMP_csv.csv 9 MB Dec 16, 2019, 9:26 PM

233
233
Smartphone.brand : Factor w/ 8 levels "Samsung","Apple”,..: 8 211111333
sp.mobile : num [1:10] O 60 21 30 32 78 35 54 73 45

sp.device : num [1:10] 0 30 0 0 0 0 0 O 20 15

sp.online.content: num [1:10] O 90 21 30 32 78 35 54 93 60

sp.offline.contet: num [1:10] 21 0 0 20 0 24 90 0 20 60

PAAARAAAAAAAL

year : num [1:10] 2019 2019 2019 2019 2019 ...
:'data.frame’: 10 obs. of 4 variables:
..$ pid : num [1:10] 9920004 12500003 17350004 17670001 23860001 ...
..$ smarphone.time: num [1:10] O 60 345 90 40 65 170 95 85 75
..$ SNs.time : num [1:10] 00100000000
..$ year : num [1:10] 2019 2019 2019 2019 2019 ...
> save(List.kKMP, file="List_KMP.RData")
>




OK, let’s see the structure of List. KMP
Str(List.KMP)

List of 4

$

A A A A BB BA A B B O

.3
..$
.. 3
..$
.5
..5
.. 5
..$
.. 5
.. 3
.. 5

A A B B BB BRI A A

.8

: "data. frame":

S

:"data.frame":

pid

age
gender
Mobile.lv
Telecom

sp.mobile
sp.device

year

pid

age
gender
Mobile.lv
Telecom

sp.mobile
sp.device

year

: "data.frame’:

pid

age
gender
Mobile.lv
Telecom

sp.mobile
sp.device

year

10 obs.
: num [1:
: num [1:
: Factor
: Factor
: Factor
Smartphone.brand :
I num
: num
sp.online.content:
sp.off]ine.contet:

Factor

num
num
num

10 obs.

: num [1:
: num [1:
: Factor
: Factor
: Factor
Smartphone.brand :
: num
I num
sp.online.content:
sp.offline.contet:

Factor

num
num
num

10 obs.

: num [1:
: num [1:
: Factor
: Factor
: Factor
Smartphone.brand :
: num
: num
sp.online.content:
sp.offline.contet:

Factor

num
num

:10]
:10]
:10]
:10]
:10]

:10]
:10]
:10]
:10]
:10]

of 11 variables:

10] 9920004
101 9 26 12
w/ 2 levels
w/ 5 levels
w/ 5 levels
w/ 8 levels '
0 42 19
0000
0 53 19
10 22 0O

of
10]
10]
w/ 2 levels
w/ 5 levels
w/ 5 levels
w/ 8 levels '
0 90 20
0 60 35

9920004

8 120 0

of
10]
10]
w/ 2 levels
w/ 5 levels
w/ 5 levels
w/ 8 levels '

9920004

:10] 0 60 21
:101 0300000 0 0 20 15
:10] 0 90 21
:10] 21 0 0 20 0 24 90 0 20 60

:10] 2019 2019 2019 2019 2019 ...

12500003 17350004 17670001 23860001 ...
55 70 58 50 68 39 37
"Male","Female": 1 1 2
“3G", "LTE", "LTE-A", ..:
"SKT" "KT","LG U+",..:
Samsung","App]e",..:
38 18 65 32 58 63 54
000 10 0 10
38 18 65 32 68 63 114
0 0 50 36 0 25 40

111
522 223
523 122
8111811113

2017 2017 2017 2017 2017 ...
11 variables:

12500003 17350004 17670001 23860001 ...

10 27 13 56 71 59 51 69 40 38

"Male","Female": 1 1 2
"3G","LTE","LTE-A",..: 23
"SKT" "KT","LG U+",..: 21
Samsung","App]e"...: 8131831313
39 30 80 33 36 40 59

00150 10 10 12

1111
5332 3
5332 p

0 359 55 39 30 95 33 46 50 71

0012 20 0 0 100

2018 2018 2018 2018 2018 ...
11 variables:

12500003 17350004 17670001 23860001 ...

11 28 14 57 72 60 52 70 41 39

"Male","Female": 1 1 2
"3G","LTE" "LTE- A",..:
IISKTII "KT" IILG U+" y - - :
Samsung","App]e",..:

30 32 78 35 54 73 45

111
523 233
533 233

8211111333

30 32 78 35 54 93 60

of 4 variables:
[1: 10] 9920004 12500003 17350004 17670001 23860001 ...
[1:10] 0 60 345 90 40 65 170 95 85 75
[1:10] 00100000000
[1:10] 2019 2019 2019 2019 2019 ...

:'data.frame’:
..$ pid

..$ smarphone. time:
..$ SNS.time

..$ year




Let’s give names for the list elements

names(List.KMP)

names(List.KMP)<-c("p17", "p18", "p19", "d19")

How can we extract the first element?

List. KMP[[1]]
List. KMP[[“p17"]]



Personal Diary 2019

List of List??

List. KMP[[5]][[1]]

List. KMP[[5]]
List. KMP[[4]]

Personal

Personal
2017

List. KMP[[5]][[2]]

List. KMP[[3]]
List. KMP[[2]]

List. KMP[[1]]

List. KMP[[5]]<-list(0)

List. KMP[[5]][[1]]<-c(1:10)
List. KMP[[5]][[2]]<-matrix(c(1:12), nrow=4)



Personal Diary 2019

List of List??

List. KMP[[5]]
List. KMP[[4]]

Personal

Personal
2017

List. KMP[[3]]
List. KMP[[2]]

List. KMP[[1]]

Matrix

List. KMP[[5]][[1]]

List. KMP[[5]][[2]]

How to extract this element from List. KMP?



Let’s draw only p17

pl7.df<-List. KMP[["p17"]]

Summary statistics

summary(pl17.df)

Among 10 people,
How many people use Samsung phone?

How much do people spend for the mobile communication on
average’



Do the same thing to 2019 dataset and answer
the questions below.

1. In 2019, how many people use Samsung phone?

2. Draw boxplot of people’s spending on

the mobile communication
*Hint: use boxplot()



Do the same thing to 2019 dataset and answer
the questions below.

1. 1n 2019, how many people use Samsung phone?

> summary(pl9.df)

pid age gender Mobile. v
Min. : 9920004 Min. :11.00 Male :8 3G :0 SKT
1st Qu.:17430003 1st Qu.:30.75 Female:2 LTE 16 KT P LG
Median :24155001 Median :46.50 LTE-A 13 LG U+ 4  Apple :
Mean : 31235002 Mean :44.40 5G :0 MVNO :0 No Smartphone:

1 No Smartphone:l Pantech :
.00 Xiaomi
(O0ther)

Telecom smartphone.brand
13 samsung :

3rd Qu.:47107501 3rd Qu.:59.25 No Smartphone:

Max. 65840001 Max.

sp.mobile sp.device sp.online.content sp.offline. year
Min. : 0. Min. : 0.00 Min. - 0. Min. - 0. Min. : 2019
1st Qu.:30. 1st Qu.: 0.00 1st Qu.:30. 1st Qu.: O. 1st Qu.:2019
Median :40. Median : 0.00 Median :44. Median :20. Median :2019
Mean 142, Mean : 6.50 Mean 149, Mean 1 23. Mean : 2019
3rd Qu.:58. 3rd Qu.:11.25 3rd Qu.:73. 3rd Qu.:23. 3rd Qu.:2019
Max. . 78. Max. :30.00 Max. :93. Max. :90. Max. : 2019




In 2019 dataset,

1. Draw histogram of people’s spending on
the mobile communication *Hint: use hist()

2. Try this code and explain the role of the option
hist(p19.dfSsp.mobile, breaks=10)

3. Try this code and explain the role of the option
hist(p19.dfSsp.mobile, breaks=10, freq=T)

4. Try this code and explain the role of the option
hist(p19.dfSsp.mobile, breaks=c(0,20,40,100))

5. Try this code and explain the role of the option
hist(p19.dfSsp.mobile, las=1)



Density

0.000 0005 0010 0015 0.020

Histogram of spending on mobile com

| | | |
0 20 40 G0

Spending on Mobile communication

80

Make the graph left

e col="filled color”
 border=“border color”
* main="“Main title”

e xlab=“x-axis label”

* breaks=c()



In 2019 dataset,

1. Draw boxplot of people’s spending on
the mobile communication

o
[1a)

*Hint: use boxplot()

60

40

20




Did ‘KT’ users in 2017 change their telecom companies in 2018 and 2019?

1. Let’s extract data.frames from the List

p17.df<-List. KMP[["p17"]]
p18.df<-List.KMP[["p18"]]

2. Find the pid(personal ID) whose telecom company was “KT”

Hint: Vector.name <- p17.df| =="KT"," "]

3. Try the code below an lain how it works

kt.user.18<-p18.df[p18.dfSpid %in% kt.user.17.pid, c("pid", "Telecom")]
kt.user.19<-p19.df[p19.dfSpid %in% kt.user.17.pid, c("pid", "Telecom")]

4. Merge the two data.frames above by the key variable “pid”, and Change

the second and the third column names to “y2018” and “y2019”
Hint 1: DF3<-merge(DF1, DF2, by="pid")
Hint 2: name(DF3)[c( , )]<-c(“ " ”)



Did ‘Samsung’ users in 2017 change their
phone brand in 2018 and 2019?
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