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1 gapminder HIO|H M| = 7|7k W (1952~2007) CHtRlI= Q159
ZlChX|eL Sy AE=E E=dtel GEOA Hf-R max &S ALESHE})

> 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 2007 = OfA|O} CHE ol Q17 =3H2 8|}

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




1 Oietl=s, &=, €2 Ml L2tel 1218 FWEdL 7|t =S M 2=
7120 2X Liets| EEotet
> gapminder %>% filter(country == "Korea, Rep.") %>% select( year, country,

gdpPercap, lifeExp)

# A tibble: 12 x 4
year country gdpPercap lifeExp
<int> <fct> <dbl>  <dbl>

1 1952 Korea, Rep. 1031. 475
2 1957 Korea, Rep. 1488. 52.7
3 1962 Korea, Rep. 1536. 55.3
4 1967 Korea, Rep. 2029. 57.7
5 1972 Korea, Rep. 3031. 62.6
6 1977 Korea, Rep. 4657. 64.8
7 1982 Korea, Rep. 5623. 67.1
8 1987 Korea, Rep. 8533. 69.8
9 1992 Korea, Rep. 12104. 72.2

10 1997 Korea, Rep. 15994. 74.6
11 2002 Korea, Rep. 19234. 77.0
12 2007 Korea, Rep. 23348. 78.6
> gapminder %>% filter(country == "China") %>% select( year, country,
gdpPercap, lifeExp)
# A tibble: 12 x 4
year country gdpPercap lifeExp
<int> <fct> <dbl>  <dbl>
1 1952 China 400. 44
2 1957 China 576. 50.5




3 1962 China 488. 44.5
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

o N o Ul A W N -

11
12

year country gdpPercap lifeExp

<int> <fct>
1952 Japan
1957 Japan
1962 Japan
1967 Japan
1972 Japan
1977 Japan
1982 Japan
1987 Japan
1992 Japan
1997 Japan
2002 Japan
2007 Japan

<dbl>
3217.
4318.
6577.
9848.
14779.
16610.
19384.
22376.
26825.
28817.
28605.
31656.

<dbl>

63.0
65.5
68.7
714
734
75.4
771
78.7
794
80.7
82

82.6




2 orz=2|7t tRel A7 wHe SeFLL HAE HE 2+ otk

> 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

u A W N =

3 gapminder 2}0|E2{2|0|l= gapminderZ 7t&E|7| 9|
gapminder_unfiltered2t+= C|O|E{ A0 Z3t[0f ULt gapmlnderol 2=
gl=(122]) O|&o| MEO| 7|FE I7t countryE ME 7t B2 =AML

==t

> 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

2 Denmark

3 Finland

4 Iceland

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

58
58
58
58
58
58
58
58

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




30 Russia

31 Ukraine

32 Belarus

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

20
20
18
18
18
13
13
13
13
13
13
13
13
13
13
13
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1 29| oo He £-80 Z=&E X 2AE MAHSHE 230l A
names(elec_gen)=substr (names(elec_gen), 2, nchar(names(elec_gen))) Y30 =
of7tol o= X| Qf2 EXME OF7|StRICt Zuto|M O] EHME HOotELD si4

Pors 2ol 2t

p. 172 2| R E 00| names(elec_gen) = substr(names(elec_gen), 2,
nchar(names(elec_gen))) 0| 2olsi HEHK & O[E Q! “country” 7} “ountry”
7t Bl X7t &SR

names(elec_gen) CHAl HEAW AAE X LISt names(elec_gen)[2:
length(names(elec_gen))] € AFESIH Ol ZA|E EX|g = 1, 07| S

O|29| 7f£ length(names(elec_gen)) & AtE3st0] & 4= QUCH

2 gapminder & AMO|EO|A [Education ]-[Literacy] BIw0l U= 6T FO| &=
HOIH Mg CHREESH CHE, A&4US HAS T 173~174F 0t &2

Bo2(Z St=E2 g of oot "EfR) Hatstat.

> 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=",")

> laf_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")

> 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)

Fojgd H: LErH el HolH=Z2 Yo HEHO|M= naomit & AFESIO AXLUE

HAHet 2 78S ot A0 2S0[X[E 0] H20= HO|He| #=& #HET
=

0|Z0f na.omit 2 AME3{Of L},




6% CIOIE| AlZst

01.

1 gapminder HIO|HO|AM 2 CHF 2| gdpPercap 2 BHX|E EX5t "
=7t5tet.

i

MK OO 7t83E S8l 2 tFel U= gdpPercap 2| BHX|E T35 x
ch= B0 Mot

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

plot 2 legend &+& 0|83 g HSE SXTH.

> 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 gapminder H|O|E{0i| A 1952'32| gdpPercapit lifeExpl| CHEE B2
FESH F, 7tE2F0|& gdpPercap, MZX0| = lifeExpS LIEIH d2jZ =2
tStet.

ro

=
N
fot

HX GOl 785E Sdll 1952'32| gdpPercapdt lifeExpl| CHEE W2
FEoH 2 x 2t= ¥ NETICL
>

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 && 0|83 AlZ{=lotLy.

—

> plot(x$continent, x$m)
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a8 6-13 2 Lk B30 2lgt A[Z43o|Ct
>gapminder%> %filter(year==1952&continent=="Asia")%>%ggplot(aes(reorder(
coun try, pop), pop))+geom_bar(stat="identity")+coord_flip()

i 7| reorder(country, pop) 2 country & pop 2| 27|0 2} HiLstete=
olnjolEz, A8 6-13 1t Z0] A2fZo| x =0 pop 2 27| =22 FEE
country 7F X|[HE[A EILCt.

0] Hlgl, FHE HHO= country E MEIESHX| Y= A|Z20|EE CHE1t
22 A4zt 21tE A =t

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

a8 6-19 = CtE FHOO0| 2|gt A|Zt=}O|LCt |
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ggplot(gapminder, aes(continent, lifeExp)) + geom_point(alpha=0.2, size= 1.0,
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1 H|0|A ROl plot &
2ro|22{2[E 0|83l 22}

£ o|&8¢t 18

—

6-2112| Jd2ff= & ggplot2

> cars %>% ggplot(aes(speed, dist)) + geom_point()
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2 H|0]A RO matplot &5 0|8
efo|E8{e|E O|& df &z}

of [ 6-27]2] 22f=ZE ggplot2

olgt H: HIOIHe #=
2 = ALk (ggplot AN ZE[EXS d2[7|=
M g

=
T
-1
oM 12l 6-27 T} 20| Zt2E0 iris MES
=x
M

> id = 1:150
> iris1 = cbind(id, iris1)
O CrE ME 174

HOlEel +x=& HESCL

L o
— 2=

Eots 4712 25 HaF Lo ez Z2[5HY

HZ0| HXN O|20{MOf ggplot Off Q8 Jai=E
o2 HAHZELH
X|™sh7] QI8 id 2h=

MEZ




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

O|Xl ggplot & OI&3t0 xH0i| id §, y=0| B#EXIE X|HEStL, 4742

col B2 PRSI "ol MOgj== JzIC},

> iris_tidy %>% ggplot(aes(id, value, col=measure)) + geom_line()
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Mgsto agizat
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> gapminder %>% filter(continent == "Africa") %>% ggplot(aes(country,
lifeExp)) + geom_bar(stat = "identity") + coord_flip()

x= (coord_flip &0 23l +=%=2=2 BEAIZUCH O X|ZE country &
lifeExp 2| F7|=2= IHH{EHOF StE = CtZ1 Z0| reorder &2
O|&¢gtrt.

> gapminder %>% filter(continent == "Africa") %>%

ggplot(aes(reorder(country, lifeExp), lifeExp)) + geom_bar(stat = "identity") +

coord_flip()
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128 6-43@)10 AHEE LS B0l filter e Q| =24 ZYES= Cia
ALt %in% ALRS ALEDH ZHESHA HHYEEL

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()

%in% £ SHAMKE HE | 5 2 T RS HOT 0 AR
Ue BUXIOICE %in% S O[8d) 22| HHOL =24 FE2S & oY
& ik

gapminder%>%filter(country %in% c("Kuwait", "Saudi Arabia", "lraq", "Iran",

"Korea, Rep.", "China"," Japan") %>% ggplot(aes(year, gdpPercap, col =

country)) + geom_point() + geom_ line()

2 [18 6-39]12| 19523 12f=0f LIEI O|O|EE AMESH siE Sk OFAO}
ZI7HE9| gdpPercap =2/E A= 2 AlZts}stat.

> gapminder %>% filter(continent=="Asia"&year==1952) %>%
ggplot(aes(reorder(country, gdpPercap), gdpPercap)) +
geom_bar(stat="identity") + coord_flip()
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1 Hloje FH 8o AAeh |2 Hlo[E2l 10,4730 O ZX 7t
UAEX FHH2= =olstat.

A= HOHE View BH22 ZQIojHH,

“ App Category Rating Reviews Size Installs Type Price Content.Rating
1U4bE I LFL FINANCE EN ARV 3.9M 10,u0U+ Free u Everyone
10469 Tassa.fi Finland LIFESTYLE 3.6 346 7.5M 50,000+ Free 1] 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 1] Everyone
10478 Sci-Fi Sounds and Ringtones PERSONALIZATION 3.6 128 11M 10,000+ Free 0 Everyone
J2iar 20| 10,473 ¥o| H|O|E{= Category CIO|E{ 7t i1, O O]9

. . . -
= (Rating, Reviews, Size &)0| oF 7 AN KLAX A= A= & = ULt
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1 90| 27| AT OfE AT} YLk

> X %>% filter(Type=="Paid" & Price<60) %>% ggplot(aes(Size, Price)) +
geom_point(alpha=0.2, size=0.1) + geom_jitter(size=0.1, height = 0.5) +
scale_x_log10()
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azfzof siMq2 o2 7tK| 2HHOA ZHSOtLE, ofefet 22 diMo| FHE
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- B2 2o ¥ol A2 $10 O[5t S UL
- B 45 0]g2 A2 72| $20 O|5t0f = Z L.
- 7tA0] $20 O|¢¢el ¥=2 EHO| 20|z #ATHCh 5.

3 QoM BEAMSH 470 FHE|DZ|E A Q3 CHE FHE| D20 A EA I

>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 <50&Category %in% c("LIFESTYLE",

"PERSONALIZATION", "FINANCE", "SPORTS")) %>% ggplot(aes(Price,
Rating))+geom_point(alpha=0.2)+facet_wrap(~Category)
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28 B g 28 450542 mse)
Category 0.2872693
Size 0.2945681
Content.Rating 0.2956962
Category + Size 0.2865305
Category + Content.Rating 0.2862756
Size + Content.Rating 0.2936191
Category + Size + Content.Rating 0.2865483
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