04. R H|O|E A|Z32}e}
ggplot2 I 7| X|
43K}

MHE

ZEfsh] CA|23H}
i ]
e



1}%

- AZt o= S - MI2HZE: plot()
@:|

39} 1

o »AlREE el B . ggplot2) TH7| K|} G| O|Ef A|Zts}
TS SIS A . ggplot2 7HR8t 7|

ggplot2= 2= Z/d3}7]: geom()

« RE = ZMBH7| 7|

« R IA2HZ2| par(), M pallet O|5}{StH7| y ggi]jﬁ% M Bl i 0Bl B, B2 R}
e R A|ZS} LYZRtSA =2 . ggplot2® = XHAB}7|: stat()
- LSt = el 2Hd5HY « ggplot2=E J2f{= F0[7|: scale_*()
o HFA TJ2HZE: boxplot() * ggplot22 2j= F0{7|: facet_*()
» & i Z: dotchart() » ggplot2& 2= F0O|7|: position ad].
« 9FO§ J2i=: barplot() TUE E A5 S =3
. S|AEIH™: hist() * ggplot2= JEHf T0[7|: Labels
. MIEE: plot() * ggplot2= JEHi_JFDWI: theTe() 2

- ggplote 2 = J2|7|. B



« A Zr2}(visualization)
« HO|HE =&3l XIE = Ag|l=2 H=of
= A
+ H(table) 2L H= WE O[5t & 2tE 0 9
AHE7Eo] 710

o) Excel/SPSS
. R GIOJE] AlZt3} e
- R Z2IYOIN MY SR8 E= Y -
II:—II(EQ % % -6|-L|— Hand Drawn r
« TIX[ Ot EO EE= ot £ES REHCE 858N C
ol Jajm 44 L
’ R I:-” Ol E-I A|7—II-§|-9_| O_:I|A|- =X https://www.quora.com/How-good-is-R-for-data-visualization

- =&Y - 18 - A4H/SPSS — Base R —
ggplot2 — shiny/ggVis ,


https://www.quora.com/How-good-is-R-for-data-visualization

| 02 dEm

—

- S|AE (Histogram)
o123 b|o|Ef - HE Eé'E:—l—*._(KerneI Density Curve)
ol ey 2F - HtA J2JIZ(Box Plot)
- H}O|Z&l d2{=(Violin Plot
Hd Ol |« 20| 2E(Bar Chart)
(B=d, =MY) |- & dE(Pie Chart)
- MEE (dF)
2 . X o
CheH 2k g5 HolH Al JC;'-H_ 3
N « AAE O (x AlZty Value)
(I__|_
271 Ol )
= O|O|E - 2X}0|3 2= (Mosaic Plot)
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- O|O[H *|7*9f0| 474X 7
- AN|Zt3t HE 38 (presentation type)
- o ST, O{EA 2o E HEEN?
- H|II(Comparison)
« Td(Composition)
« =X (Distribution)
« 2tH|(Relationship)
 O|O|E HENQ} A2t HE 7
- BERI OO 2AE Lot A4t #E o 2%
. %*Uf'—f M2 He50| StLte A =0 BEEY|E ’ot=71?
-« Zf H==0f CHSHO] YOpLt B2 HO[H ES0| HAHE|O{E ATt

12 7F e XICH7E ZFES | Mt A} SH=Tp?

b EE
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r|r

FA|7<'| ==

r
F|F
OOI-
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ZX1: Original source: Andrew Abela(2009)[left]
i1l.wp.com/www.tatvic.com/blog/wp-content/uploads/2016/12/Pic_2.png

apandre.files.wordpress.com/2011/02/chartchooserincolor.jpg [right]
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https://i1.wp.com/www.tatvic.com/blog/wp-content/uploads/2016/12/Pic_2.png
https://apandre.files.wordpress.com/2011/02/chartchooserincolor.jpg
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» YouTube @At

« Andrew Abela - Chart Chooser PowerPoint Template - By SlideModel
 https://www.youtube.com/watch?v=00z]DdXUcy4

Many Items Few Items Many Categories Few Categories
e T
Bor Charts @ ¢ M L] jumn Chart @
—_— ew any
— Categories Periods
=
=
— Among Items Over Time
Table with Embed Chart Width Single Line Chart
1
! i Many Few
Categories Periods J
L . i (]
| | Two Variables Non-Cyclical Data Cyclical Data
Many
Categories e n
Three Variables COMPARISON Three Varenies
------ - Few o
L] Points
Scatter Chart Bubble Chart ohuma Histogram S es Chart
— e
| i e
What would you | singie s
RELATIONSHIP DISTRIBUTION | Vastable
g 5 5
L L like to show?
RN Mo 1
L ] Many §
Points .
Two
Variabh COMPOSITION Two
‘ariables - Variables
Few Periods — Relative and Absolut Difference
o gﬁ:ame Simple Donut Chart art
Stacked Colurmn Chart ifference
Change Static Share of Total
°
Many over over
BB B | Periods | time time Accumulation
Stacked 100% mn Chort Relative and | Subst. of Total
Stacked 100% Column Chart Absolut |
pr _ Difference |

e |


https://www.youtube.com/watch?v=00zjDdXUcy4

Re _1

R T12H =

. R 124 o E1I:I|E1

EH_LL II-A'I |.7‘ 7‘7(

. :I_EHJ_L 4= Ad O| (A-IJE-DI)

« mfcol = c(nrow,ncol)

Of par(), A4

. Jal=o

& pallete O|3}i5}7]

 mfrow = c(nrow,ncol)
of ol M7
« L& mar = c(bottom, left, top,
right)
« default: ¢(5.1, 4.1, 4.1, 2.1) lines
« 2|&: oma = c(bottom, left, top,
right)
« default: c(0, O, O, 0) lines



R=

EHE II-A'l |.7‘ 7‘

R T2 X0 par(), M4} pallete 0|35

re
i

mfrow /
mfcol

mfrow

mfcol

fig

new

type

mar

oma
pty

bty

R i 4 Z0[E &= par()
o O|A A—II:I:l(_

HE A% o)

TEEL

0

of 3O o2 =& HudlE O AHE.

figure regiong LH+0] plot regiong TS HiX| &=A

i
(02
Of
rr
ro

i
>

=& W M HiX|. default =c(1,1)

Jdefj=Z==E g M HfX|. default =c(1,1)

22E F9gol 37| A K| X|7. default =¢(0,1,0,1)

S 22 75’—‘?— Hl 7He| Ql=E YOl A LtsljoF StEE layout() & Ef
224

ME2 2" &+ =F A, figure regiog =7|3t & 421712

Z7H0| A9 ZLEH‘*' gt=E ot figure regionOf LIEHE O} F= ALE.
default=FALSE — @4 X} figure region2 ZX7|2} A|7|1 {22 Jdji=Z& 18,
default=TRUE — 2™ —.'?'_— 910 Jef= StLtgt & O, O|T Zutof ™A AY

ZtE Yo HO|HE £35t= HEY.

"p" — points, ™ / “"I" - line, M / "b" — both points and lines, E1t M /
"c" — empty points joind by lines, O] tiZXl M
"0" — overplotted p, and |, %! ™ot M/ "s"Lt "S” -
"h" - histogram-like vertical lines, =%/

margin. 02 X|7 (plot margin) default=c(5,4,4,2)+0.1

stair steps, ATt 2 /

outer margin. 02 x| (outer margin)

plot type. plot region2| 2&& X|&. "s"(square, xF1t y& A7 Y(
"m"(maximal, Z|C| 27| 2)

bOX type p|0t I’egion %Eﬂgl g_xl_ Eoot% Xlxcj. IIOII’ ”l”, 11711’ IICII, Ilull’ II]II %Xl_gl_
default="0"

H|E)0| 5&73

.
7E=|J__||-§ EE# =13

SHA),

20

Cto & EH.

—

cex

col

str
family
font
fg

bg
tck

tcl

LH8EE

point character. 2| 2. default=1
character expansion. &AtLt © 2| 37|, default=1
line type. 42| 22 default="solid"(1)

color. A& X8, 1~87HX| Gl % MI’”OI UZ. "#RRGGBB" YA O = AR
NES) 7%'5 "begie”, "aquamarine” S 0|22 2 MA XY Jts

string rotation. At 3|H. default=0. (2l degree, @& AIE7}H5)

text() &0|M ALE

non

“sans”,

n = O

serif’, “mono” & =At°| ZE & K|

o TT o

r}tl

E X X|H. "plain“=1, "bold"=2, “italic’=3, "bold italic"=4, “symbol”=5
MAAM default="black”

Hi A% default="transparent”

tick marks. Zt&# =3 42| Z0| X|7. plot region?| A7|E 7|E2 & 40|
%N g=

tick length. ZtE =3 M2| Z0| X|H. cex=1% I EXt2| ZO|E tcl=12 o}
0| 7f0| AHAt=l

=X http://blog.naver.com/PostView.nhn?blogld=dic1224&log No:8%208529054



http://blog.naver.com/PostView.nhn?blogId=dic1224&logNo=80208529054

R 2= 2| par(), 244 pallete 0|35}

« R &y E(Palettes) - ===E
« install.packages("RColorBrewer") T

* library(RColorBrewer) -

Set1 I U —— | I
Pastel2

=: L 7("‘ AE astel
- display.brewerall() # 0| e BFI HrE 1 o e == =
Ol AHAF Xl O_I Spectral IR I
- = o — =

_._ _|_ RdGE___ [ I viorRd I
¢ 4(Sequentla|) A|_ % (D|Verg|ng), %! FE%%EEE EEE Yneu e
! YIGn ]
(Qualltatlve) Hr=2 MY 7Y MHS A e —
YIOrRd I S Purples _=

. YIOrBr I PuRd
i dlsplay.brewer.all(n=5) # -‘é'_g_cd- A—I]Igl = =5 " __=_=_3ullzugn e E—
. . . Ptﬁggg 0 Ot:Rg ]
- display.brewerall(colorblindFriendly = TRUE, n=4) # ..3 e e e 0 e E—
AHOH X| S| O] AHAF A EH e o E—
A = —— —

« 7|Ef MA K& S e
Set2 Paired ] ]

« rainbow(), heat.colors() = -
! ) ! %ar?(g I N S S R RdYIBu _ _
Accent Eemmmmmm RdSu N ]
* topo.colors(), cm.colors(), e — e — E—
R%‘Z’I(B;y— e pyvc ]
RdBu = preG I ]
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. barplot(

. dotchart( X, ...

: I1||'|:H:|.EHE

) Mgj=

rot

ci=(d, 2Ll 48 S BH)
HZ =7t 7t

LHOJ A “add=TRUE"Z A

1
o

Of: lines(x, add = TRUE)

x7h 7ks aBE(Ug) g

MO : lines()
A2 = : points()

= : axis (side,...)

= 2t mtext(text,... )
BIAE : text(x, y, text,...)

M2 title(main,...)



_EH 1T II-A‘l |.7‘

21 Z: boxplot()

St

|
. 7l SO XN HES BN
. 2EO HEIE ¥ 4+ U
. WS QUEAYI BE HD THs

AZe 28

. X2zt

U
« H M=
. A 2Af—'?'—°
« X 3ARE
= P S

C M TAE

DMl 3AME

0 A 1.5 IQRS H 2|X]|
21Q1) : 25%2] 2K
[(Q2) : 50%2| ¢IX[= Sk
2(Q3) : 75%2| %
{0 A 1.5 IQRE H3H /K|

(median)

« O|&X[(Outlier)

A
A S oL

P =SS B0 7=

X A= 2

Interquartile Range

(IQR)
Outliers } ! Outliers
"Minimum" "Maximum"
(Q1 - 1.5¥%IQR) 01 Median Q3 (Q3 + 1.5*IQR)
(25th Percentile) (75th Percentile)
_a -3 -2 -1 0 1 2 3

=N https://towardsdatascience.com/understanding-boxplots-5e2df7bcbd51
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https://towardsdatascience.com/understanding-boxplots-5e2df7bcbd51

L_H?CC)I-'CEII- = :'_EH_LL II-A‘l |.7‘

A 12 =: boxplot()

-3
=

1

=

- 00| 22127|

 setwd(: HYEH 27

« read.csv(): HIO|E =2{27|

« str(): O[O[H = =QI5}7|
- H0lE 3]

. OIItE ZAZIHCH(1970s, 1980s, 1990s, 2000s, 2010s) 2 Q=4 A A T 2}l
« HO|H ’H:L*WI attach()

setwd("E:\NE 2PN\ A S VAT A _R_ B OO H_A =2 _ggplot{FIA") # HE EE(EH) €F

apt <- |'Ead [51.“' O o & _0 JTL|-EE|HE|H?|--7— CSy # 2S00y EHL2?(0HE 2H2 A=

str(apt) # O oy F+= =225t~

aptéprice_pyung = aptfapt_price / aptfarea_m2 * 3.3 # HY OofmME AHFHE(THE) 457

str(aptéprice_pyung) # 28 & OE BF 714 F=x =2

x <- ifelse(year_built <1980, "1970s", # O E Az &EC0) H=-E9 ZY: 197080 H=F OfLtE
ifelse(year_built >=1980 & year_built < 1990, "1980s" , # 198080 ZH == Orm E

ifelse(year_built >=1990 & year_built = 2000, "1990s" , # 10008 C0f H=E ofoE
ifelse(year_built »=2000 & year_built < 2010, "2000s” , # 20008 CH Z=% O @ E
"2010s5")))) # 201080 H=E OrmME
apt «<- transform{apt, yr_built = x) # OtTE Az\E O

table(aptiyr_built)

attach(apt)
13



SeTE d2jZ 285t/

= boxplot(price_pyung) # 8% 7t4 2~ Jgj

s
| >
L]
g
IF
-
O
X
O
O
=+

1000

500

7hoxplot() # Box Plots
boxplot(price_pyung) # 2% 7t4 ==
boxplot(price_pyung -~ yr_built) # OFIf

[m
o=
H‘;rlu
-

o

ik

k!

on

e

=

I’

|

L)

[H

= grid{col="gray"”, Tty=5, lwd=1.5) # 2= Z=7: =+, MH=HE{, F7H
> boxplot(price_pyung ~ urban + yr_built,

[kl

ro
I+
]

Ho

L L1 " " " " e L (1] '+ hor'-l-zonta-l = TRUE # ¢C;ﬁE HFA JEHE
boxplot(price_pyung ~ yr_built, col=(c("green”, "blue”, "yellow", "red”, "grey"). las=2, # las=2, =o| o= S =2 LELYT
brewer.pal.info # W H8 758 HE 84 %%2 E___?| = 2 + at = c(1:3, 5:7, 9:11, 13: 15 17:19), # 2208 =9 A ZF(EC

L |:= . u:\— o= __._'_— R 1 'b-'15, # DX 7Y _-.:-_g \HAG 157 :J;% JL::H
my_pal <- brewer.pal(5,"oranges") # QX A E29 57X My 27 N ey D.EET;J.’;{.LE[}% i LI K,
boxplot(price_pyung ~ yr_built, col= my_pal) # & H = + xlab = "SHE/E") # xZ HE LF
. . , — l — o o= = — SHE5L OIME ZISHfE SUSE HY7Hg 2=
boxplot(price_pyung ~ urban + yr_built, # S35 € OME HASS50E &2 Jgf=
horizontal = TRUE) # = E 2 E H 2 =
boxplot(price_pyung ~ urban + yr_built, £.2010s ~ . WM-A“’WGD
horizontal = TRUE, # =E 22 2+ Og= Egg}gg_ R - g o 0w
las=2, # las=2 —.’-.EE HOlEE MEZE LLEFY 7] 5
at = c(1:3, 5:7, 9:11, 13:15, 17:19), # ¥ 1H =0l 2K ZF(EUE B =27)  g00s ] B o
= i « DTl A OH E O A 5 7 L= 4 7 3. s - po---- - H@ oo
ccr'!—r‘zn Ir:lt;:-w(luf»j , # TRAN | .:.d:_l A :_Zlh:«'f = = E . _ £.2000s g .- p0B0  ©
main = "E & 5 OfmE AZUE0E 882 AHEl7 8 22" # 35 273 E
7grid 219005 | oo~ M-
» L L] g — =3 — = T — I———-—i Il———-l =]
grid(col="gray", lty=5, lwd=1.5) # Q2|5 F7: =4, H=EE, F7 %gggz B -~ —0
w]
?rainbow # color Palettes; heat.colors, terrain.colors & O AE 7t =1980s {  r-- -+
i - = =257 3.1980s - *+- -
show_line_types() # Hd=ZE =2 of = 1080s | b~ oo o
=.1970s |
2.1970s |
£.1970s F-- -
T T T
(] (=] o
o o o
uw [m] [Te]
Ik

o

r
e



e &S|

2 x|
M 2 =: dotchart() w |

EE Y
EFAET °
ana -
X-I Ol SEZ o
i — HHA °
o 2437 °
« M CHEIER)CLE T pl o
w23 °
= O| = Mo E'LH HJTL |- |-LH - o
® E'-” Ol E-I E _I_i E E E O O JE _E L E D I[P o
T T T T T
o Al A 0 500 1000 1500 2000
=]
- . — - .
. Sl 24 | -|EI o |-_9_ ol
» ?dotchart() # Dot Plots: HIE{L} BZO| ATt =t AFE &=
- ### T = ) . 19705
> 7dotchart() # Dot Plots: FEHLI EHME F=2TF ALE =+ ER
> x <- as.matrix(table(address_sigungu)) # AZTE T U=g=Z= ZLE EF 51"
> dotchart(x, main = "A|IZF7E HejHs=" ol B
> table(address_sigungu) # AZTE =222 Hi - o
address_sigungu _ L = 10005
o4t e 224 E=T 28 == H = A SET £ 5 .
48 135 102 198 213 gay 1264 noc
HE==OHI == '-"-"_-“\_ ‘a—; 20%05
l:_l_ = ~1 =T E . o
2370 1698 ~ E: o
> y <- as.matrix(table(urban, yr_built)) # S8HEE Jd=EUE O/HE=EE2=S HE ZF 20105
> dotchart(y, ~ E o
+ ¥1ab="" E|'| |__i” . - T T T T T
+ 3—’1H|J="Etj%=—== H=EOE &5, 0 1000 2000 3000 4000
+ bg="gold", Heprs
+ gcolor="blue",
+ main = "AlZTE SESE HAMA=")

15



- BbC J2i = (-graph)2| H2l
« H} XtE (bar chart), B} 28] = (bar graph)2 & &
- 29 2f0| H[&5t0] =0|e} Z0[E K[H AAtZie! iz H

= 40

EHS ®5e AELL a2
- Ui RO 2L SEHOE &Y Jts
o Al
=

 ?barplot() : Creates a bar plot with vertical or horizontal bars.


https://ko.wikipedia.org/wiki/%EA%B8%B8%EC%9D%B4
https://ko.wikipedia.org/wiki/%EC%A7%81%EC%82%AC%EA%B0%81%ED%98%95
https://ko.wikipedia.org/w/index.php?title=%EB%B2%94%EC%A3%BC%ED%98%95_%EB%B3%80%EC%88%98&action=edit&redlink=1

= &S}

atCH 2 = barplot

- ##4 SOOI

> 7barplot # Bar Plots: LCHO2H=: Creates a bar plot with vertical or hor-
> par (mfrow=c(2,2)) # JSiZ= oj2{0/g 23: o =EHY 2«28 ¥ £4

= counts =- table(urban)

> barplot(counts, main="7Ef{$ E="

+ xlab="S3F") # las=2, =8| HO|EE HEE LIEIL}Z|
> barplot{counts, heriz=TRUE, x'lab="?'E1I|C—= 3",

+ names. ar‘g=c{"-'5"-5r~lz"_. "EHEET, "EX8M),

+ Tas= 23

= # Stacked Bar Plot with Colors and Legend
counts <=- tablefurban, address_sigungu)
= Class{counts); ncol{counts)

v

[1] "table"”

[1] 14

> barplot{counts, main=" AI-T- -2 EE5E OtmE AHgjd=s",

+ xlab="AZEEFZ", col=my_pal,
legend = rownames (counts))

barplot(counts, main="AlZ728 28558 OfLE HEjdzx",

xlab="H{ZAZFHFZ", # x5 #H=
col=rainbow(ncol(counts)), # “5&0r 48 Fi- AW

legend = rownames (counts),

beside=TRUE, # wvalues in each column are juxtaposed rather than
args.legend = list(x="topleft"), # Bz 2/ HZ

las =2 ) # las=2, =2| ¢[0|E2& HEE LIEfH7

4+ oy
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« S| A E M (histogram)2| H2|

- B2 50| Yk E4 EEE HE 0802 LI A
- 7I2Z0| Alg, ME=0| =4(€f)
. |:|I_|-|:H§ PN PN 7|.i
- A2 B8 B9 A710|0, N2 4X[X| E=
- A& 772l M2 20 JA0{0F &

o BFCH 2= 2}2o| X}O|
- WO ZE Ag S 7I2E 135X 20 M 29| &£0|(height) 22 EH
+ O|AEHZ2 JIZ2Q MZS &4 £9




Li 2 A& AdopY|

S|AE 120 hist()

- hist()2| =82 ?l==(argument)
X = AS(EE TTh 48y T

» a vector giving the breakpoints between histogram cells,

Breaks =

a function to compute the vector of breakpoints,

a single number giving the number of cells for the histogram,

a character string naming an algorithm to compute the number of cells (see
‘Details’),

a function to compute the number of cells.

e VX 7F MK

1 HA =2 O logical; if TRUE, the histogram graphic is a representation of frequencies, the counts
. _ component of the result; if FALSE, probability densities, component density, are plotted
freq TRUE/FALSE (s0 that the histogram has a total area of one). Defaults to TRUE Fand only iforezks= are
equidistant (and probakility is not specified).
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v

i i e e

hist()

### S| =EJF: hist()
7hist # Histograms

Frequency

hist(price_pyung) # % 7t5H O3 5|2z OF

summary (price_pyung)

Min. 1st Qu. Median Mean 3rd Qu. Max.
B5.48 444,44 (27.35 666.15 866.05 1825.47

hist(price_pyung, breaks= seq’D 2000, 100)) # seque
hist(price_pyung, # % 7t3
main="2% O/L= t8 S| 228", # HS
x1ab="EBE7 S (TH)", # xF HS
border="blue", # dH Y
col="green", # 4 E7H
x1im=c(80,2000), # x& #= U Hoy & €3
las=1, # A
breaks=30) # 307 F7=2= £F .
hist(price_pyung, # &% 74 2
main="8%& OIOGE 718 3|=E18", # HS5 S
x1ab="EFE7E(TE)", # x5 AS 2
freq=rFaLsE, # y& iI EWHE HEZEE =
border=" h]ue"_. # A My

col="gray", #
®x1im=c(80, EEEDJ
las=1, 27 2d sz

breaks=50) # 507 #7222 £FH
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=opz(arg)

2000

Histogram of price_pyung

5 1k
5 @7 i
z _
o
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HC OHRE 7t s|AE
0.0015 Th
20010
o
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« plot() &=
- CFY W= 2= plot(x, .....)
- dIaei=(Fof 29)
« & Bl J2=: plot(x, vy, .....)
o AT
« Ql=(arguments) & e Ct=7|

(a
- Ho| Fd(pch)it 22{27| ==X}
« Of: pch=13

plot symbols : points (... pch=* cex=3)

o] 8\/ 13 1@
10O ¥ 13X 199 25y o
o/\ 8 147 200
=+ 9 158 2@ -+ | |

4 10D 16@ 22@ o0 39/0

5> 11E 17 230

main="0| 2| X =5~
sub = "AE X="

xlab = "2X}", ylab = "Xt

ann=F

tmag=2

axes=F

axis
IR Bt Hey
type="p"
type="1"
type="b"
type="c"
type="0"
type="h"
type="s"
type="S"
type="n"
Mo 2o Mey
lty=0, Ity="blank"
lty=1, lty="solid"

lty=2, Ity="dashed"
lty=3, Ity="dotted"
lty=4, Ilty="dotdash"
lty=5, lty="longdash"
lty=6, Ity="twodash"
M 7z S

col=1, col="blue"
pch=0, pch="&X}"

bg="blue"
|Wd=n_i\_x|_n
CeX=||_j:_X|_n

A= 28

ME X =

x, y=0| A8 EXE S AL Ch

x, y= H=2 XS] &L

H= S0 AL El= X2 =i X|E

x, Y52 BEAISHX| &L O

x, yR2 A8 X HUSE BAIRLICH

H 2 M= (7128

e as= (Zed 1z

Hop M pQF Ogj=

"ol M HE kot 2

Hit M2 SN 28 2=

2t HOlM x=7HK| Q] =AM def=

ABUS 7| ZE AR Y2 At o
QEZ US V| XE Ao 2 ¢iAs e
=0 02|30 Oejze O2|X] YL o

>

It ch 4 M
21 o4
2742] 4

O
r

2 ox 2 > Hm
X rx d> rx of
rx

TS0 M|, 1-UF, 28, 3-8, 4T, 5- AT, 622t
7-, 8-2|A

Mol DS XIYPLILE

Jefmo| BiEA XY

Mg 12 0 Mol 71 X

HolLt @X+E 1 W HolLt Xt F7IE X

https://m.blog.naver.com/PostView.nhn?blogld=1stwook&logNo=220670083505&proxyReferer=https%3A%2F%2Fwww.google.com%2F



https://m.blog.naver.com/PostView.nhn?blogId=1stwook&logNo=220670083505&proxyReferer=https%3A%2F%2Fwww.google.com%2F

Y

— =
==. P =T o o
= 2 = 8
plot(price_pyung) # E'= 7t45 5 8 % o £ 8
plot(area_m2, |:|r"1'ce pyung) 2 o “ = o “
plot(area_m2, price_pyung, # TETHI g 7tH UEE R = B Do o o = B o
main = "EEEEL BFE 4 U4=2ET)
plot(area_m2, apt_price, | | |
cex = 0.5, # 28 A7 200 250 250
fg="blue"”, # T4X HFE =&
pch=13, # 1 ~ 25712 20| FHZ SUS
main = "ESX S OOME AHeMEF EET UZEE",
xlab = "EEEE (m2)",
ylab = "AHH7HF(THE)I™) _ . _ _ _ _
plot(apt_price, apt_price, # =72§7:et T T HE 7Y MEEL E54Y Ot E A RS S8 =L OME Hej7tet 2 =i Hefj7p H=k
cex = 0.3, # 27| 0. 34
main = "OIIE FEiFrgE EE B AHEFE MEET | E _
xlab = "8E M (THED",
ylab = "7} (&)™) T oo ] T oo
grid(col="gray”, Tty=5, Twd=1.5) # J2/= =7}: 34, MHEH, A T A 5 T -
detach() ; o | x ; o | L
par (mfrow=c(1,1)) # J=f= Df2{0ig: o &M o 7 deil= 28 L3 * w
[ n [} n
% - T % o I I I |
L ] L ]
50 100 150 200 250 Oe+00 de+04 ge+04
Hea=(ml) B arE(E)






TR Y YA Y

v+ Y+ Y+ + 4+ 4+ + +

EH#E p]ﬂt()%—? A= A
par (mfrow=c(1,3)) # == m{z3{0|H: ot o 4 7| dId=
X <- 1:20 # 126 207%
Y < e:a{p[ x/2) # vy i ME
plot(x,y)
plot(x,y,
type="1", # HEHE
col="green”, # 4144
Twd=5, # & FH
xlab="time", # x= HSF
ylab="concentration”, # y& HS
main="Exponential decay") # H=
z = O.1%exp(x/10) # zif 97
plot(x,y, type="b", col="green", lwd=53, pch=8,
xlab="time", ylab="concentration”, ylim=range(y,
Tines(x, z, # &= =7t
type="b", col="red", lwd=2, pch=19)
par(mfrow=c(1,1)) # Jd2f= D{2O/F: T FH T 7§ dsi=

z))

Ad &
= o
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T
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ns
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time
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+CHS 5 ROIA HEILE SO MR RSt 4 Qi D)z g4
SRS

@ g2 Jd2iZ: boxplot()
@ & d2i=: dotchart()
® 2O J2f=: barplot()
@ S|AEE: hist()

® A E: plot()

® H2f=: plot()
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ez 22T Yt

A% OIO|EQl “C| O E{_OtItEOHOH 72 csv'Off Q= OFIEE AH2fd &
(s

eason) HEE &, (&

(ym_sale)S &3t AHE

O siE HO|E0f] 2el#H-=F 445 1EHE% xt

e, Aez 1L
St At BhCh,

_I
o O 1 O
ifelseZ= ZE5Y seasonB+F d-d5t= BEEZ= AdotA| L.
2 4

o
-+ O] i, 2=0|0|HE apt=2 N0 2t =
off g H|O|E0f Z=7I5HA| 2.

. £=201903:201905, 0} 2=201906:201908, 72

=201812:2019022 T E3IA| 2.

(season)E ifelse2: 2 =2

=201809:201811, /A=

A2 e AR 7HE B2 OttE AHeff A7t YW, Aejd=+7t &

ORQIX| HOA|Q.
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SUSE AL OfE MBU|ET HA7tH #£=
- ff 7H20] SXI oA HeHe 3 @
ofmtEC| M FOIEY AN T | ! i i
0| 7t &R [0 I A e

« dplyriiZ|X| 2| group_by()2t wo
summarise() = 0| &5t0 H = 201 I
cf 7t 48| WA SRk, A2l -
HefjHdE =2QI5t0 1 O| 72

OFTFE 2272 (Bt /m2)

o I R

s7tg - borees
motg 4 b
gits | ko

HOAL.
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ggplot2 Ij{{ 7| X| L} O|O|E] A|Z o}
ggplot2 7122} 7| =

« ggplot2 712 F|M|A| ; )

- . e
- Jd2fE 28 (grammar of graphics)0fl 7|gtet A2 = (plot) _— 0 ° 3
] . 2
0| o] OfO|C|Ofi BIO|E{9t HEXA 5 SUAT THRLEE BF =
DE Of=ZE RASH A QICH= AfZtoj| 7|dt > ® ! !
o| MES [Fd Sl »S —0 ’

« geoms= ZIHM| AL H[O[H 2| &5 HTISI= Al4A o 1 2 s & 0 1 2 3 4
5 S (TA) data geom coordinate plot
T = system

+geom(F, A) y
F|M|A [ :
X : ’

. E1I0|E1°| (== HTOH| 2[S10] 37|, MY, FrHE(x, y)2 _: ) :

XIZS geom?| HHES |§.F(aesthest|cs)JH 2 o= - @ 1
0 i
(mapplng)oF > . — > s 4 0 1 3
sta _ Clollo] = data geom coordinate plot
+ geom & = H|O[H2| F5 x=F system
» geom?| O|stH £d= = HO|H2| B3 Y olor=F

size=A

EX: https://www.rstudio.com/wp-content/uploads/2016/11/ggplot2-cheatsheet-2.1.pdf



ggplot2 T7|X| 2} C|O|E| A|Zt3}
ggplot2 7122} 7| =

« ggplot22 2 XM A|Z F=9HX| 7| 2=

* ggplot()
» Begins a plot that you finish by adding layers to.

« Add one geom function per layer

price_pyung

500-

* gplot()
«  Quick plot
« Creates a complete plot with given data, geom, and mappings. Supplies many useful defaults. o e o 120 280 ot
« ashortcut designed to be familiar if you're used to base plot(). rea.mz
» It's a convenient wrapper for creating a number of different types of plots using a consistent calling
scheme.
 It's great for allowing you to produce plots quickly, but I highly recommend learning ggplot() as it
makes it easier to create complex graphics.
« ggplot2 A= &g = 8 g
+ last_plot()
* Returns the last plot o s urban
. . 2 nen sl =
» ggsave("plot.png”, width = 5, height = 5) 1000 ,Igl'l -
@ ] = d
« Saves last plot as 5" x 5" file named "plot.png" in working directory. s v ey ] =
«  Matches file type to file extension. ‘ i’, T3
Y JEHE x‘l xo}' gl'xo}'xr: Ilepslll llpslll llteXII (pictex)l "pdf", "jpeg”, "tiff”’ Ilpnglll Ilbmplll llsvgll Or. IIWmf” EDD_ ; .:. J ! ilr
Al A T :
. =u o .
[ =
L3
. o
D_ EIIZI 1DIIZ| 15|D EDIIJ 25|D
area_m?2

EX: https://www.rstudio.com/wp-content/uploads/2016/11/ggplot2-cheatsheet-2.1.pdf


http://127.0.0.1:41097/help/library/ggplot2/help/plot
http://127.0.0.1:41097/help/library/ggplot2/help/ggplot
http://127.0.0.1:41097/help/library/ggplot2/help/ggplot

ggplot2 Ij{{ 7| X| L} O|O|E] A|Z o}
Ggplot2 122} 7| =

ggplot22| A|Ztslo| 37HX| T4 4

« [O|O|H
- A8 HIO|H S| O]
. B3O MEe? 9l | , 221, 22X, IR
« GIOIES| HWEf=? HEHH AAZE

. J|peHE B
« J2fZ=o| HE: geom() EE£ statZ Y WU
. A2 o
« O|EH(asesthetics ) aes(......)
O (mapping): x, y, z HF=t A ZHE Ed(color, fill, shape, size, alpha &)
. 1M B B
. oKE =
« 3 A
« A7 Y (scale): color, fill

« scale_fill_*()

e e
AN

e scale_* munual()

« scale_*_date()

ZX: https://www.rstudio.com/wp-content/uploads/2016/11/ggplot2-cheatsheet-2.1.pdf



ggplot2 Tj7|X|2f O] & A|Zf=}
|Ggp|ot2 Nt 7|=

» ggplot22| 7| =
- =3 ggplot() =2 =
ggplot(data = @JNSP) + Required

| <GEOM_FUNCTION> J
mapping = aes(),
stat =. — Not
position = required,

) + sensible
<COORDINATE_FUNCTION> I defaults

<FACET_FUNCTION> JE supplied
<SCALE_FUNCTION> B}

<THEME_FUNCTION>

EXH: https://www.rstudio.com/wp-content/uploads/2016/11/ggplot2-cheatsheet-2.1.pdf



ggplot2 Ij{{ 7| X| L} O|O|E] A|Z o}
Ggplot2 122} 7| =

- Ggplot2 7| X| 2X|<t
2/ Q7|
» install.packages("ggplot2"”
* library(ggplot?2)

« 7ggplot2 # Create Elegant
Data Visualisations Using
the Grammar of Graphics

- 25AE 221272 H[0]
Z g

- OILtE 2 AHd 7t4 Xt=

& D AR 2 YA CHA 8

AL o 7| K| X[ 8 2EAQ| CHFol 2F
Error in fetch(key) : lazy-load database

1. restarting your R sessiong Al&=

2. remove.packages ()& At&5t0] HMAH =

3. REZZIOH X|H = R AKX

XH M X|

"......descopl.rdb" is corrupt

= install.package={"ggplo
Error in install. packages

Restarting R session...

Loading required package:
= 1ibrary(ggplot2)

»semdUEHQWHAIH 4/3
- apt =- read.csv{ G0|5

- striapt) # —| g 1= &
"data.frame’ 13309 obs.
£ id : int

§ apt_price » int

i area_mz Donum

§ floor_no »oint

£ year_built : int

§ ym_sale : int

§ day_sale : int

£ urban : Facto
§ apt_complex : Facto
f address : Facto
§ address_bunji : Facto
§ address_side : Facto
§ address_sigungu: Facto
£ address_dong : Facto
- aptiprice_pyung = aptia
= striaptiprice_pyung) # &
num [1:13309] 398 373 33

t2")
: Updating loaded packages

3P
ZR_R_GIO|E{Ot0| Y _dplyrH7|X|") # BY Z2(BQ) 43
OFMEOIOf71E . csv') # ESHOE S27|(0toDE €A RE)
21547
of 14 wvariables:
1234567 8910 ...
4800 4500 4000 4000 4000 4000 4000 4000 4000 4800 ...

39.8 39.8 39.8 39.8 39.8 39.8 39.8 39.8 39.8 39.8 ...
267937 5985 ...

19598 1998 1998 1998 1998 1998 1998 1998 1998 1998 ...

201811 201811 201812 201812 201812 201812 201812 201812 20181.

6 13 10 10 10 10 10 10 10 10 ...
rw/ 3 levels "%"."E VBT 033 320393 93 3 3 3 ...
row/ B02 levels "(1028- f:r) , {142-1)",..: 167 167 167 167 167 :
rw/ 181 levels "EEEL I'_I).;—:l s gagl™,..: 1111111
row/ 873 levels "1","1-1","1-16",..: 216 216 216 216 216 216 .
rw/ 1 level "%*%E' 1111111111...
row/ 14 Jlevels "2 ).:—E","':_P%-E", : 1 111111111...
row/ 107 Tlevels "7tES","LdFH", 9999999999 ,,,
pt_price / apt$area_m2 * 3,3 # Z ':: OtmE Hef7+E (PHE) H4dol7
AH . E “-—l. .gl:l- "l._11| :E E—h:_
2 332 332 ...

35



ggplot2 T{7| X| 2t H|O|E A|Ztz
ggplotL = & A9t 7]: geom()

- geoms() = + dodge: Li12H =S HI2 ol E0jA 12
- HO|H #(E)== #EASH7| *3tH geom() o fill: count?} OfL|2} HHEE 7|&
IR s - jitter: geom_pointE AIELY [If S R =

« geom_boxplot: BfA T2jz SE|8) EH(LS IS0 S 4R 28)

- geom_bar: BfCf 2= - H==2 HTS7| ?[5t] geom() k=L
- geom_point: AHE = M Ojefy £d=2 7
» geom_line: (21 2= * Geom_TE AEOH| HO| & aes+E

- geom_count: 72 E H[

. geom_label: I2|ZO| BfHS HAER HH © geomT T

 geom_errorbar: MEZ[FZHE ArESHA| )
* Position O7fH-F Soff 1ei=& =7

« stack: O 2jz=o| C|FE HME2= Of2f 1

o ZOff &OotA 2

. identity: HCHIHTE 1Y M count7t O] * dplyr THZIX| EEdt & AHE Tts

2t ygfO 2 2|0 A S [ AHE - HE

gl
=)
>
1
o
0F!
\d



ggplot2 L 7| X2} H|O|K A|Z=}

Geom() &= == Af

« dplyr WZ|X| =1t S ALE 7ts

. AlA
= d

e SX|GOAMO H=HEY THE JpA AT
e 20104 CH AEEl OlItECS| SHEH Hef7tA etA1

A =

> apt %=% # AMSE CIOIH M

+ filter(urban=="F") %% # OO0 ==

+ ggplot(., aes(x=yr_built, y=price_pyung)) + # ggplot 2i=

+ geom_ hﬁhp]{ﬂ:(j # A Ogi= 44

> apt %% # ALEE ol M

+ filter(yr_built =="2010s") %% # O0|H =

+ ggplot(., aes(x=urban, y=price_pyung)) + # ggph:ﬂ: dgf= HE

+ geom_ hth]DtE:l # 2~ Oz

price_pyung

price_pyung

500-

1000 -

19808 19905
yr_built

urban

2000s 2010s




ggplot2 T 7| X[ 2f H|O|E A|L=
ggplot2 = = &9

o« OF 7

L—

X=

| B=~(One Variable) 12 = =M

25 Ha(BF, 202, =4 S)

ot 7|

* (a <- ggplot(data = apt, aes(x = area_m2))) # MEHAN Jaf= ME(x, y TtHA))

?geom_area # 2|2 £= A J2f=Z(Ribbons and area plots)
« a + geom_area(stat = "bin") # H& Jegf=

 ?geom_density # 2t2ot 2tE Y= FPeh 2 Z(Smoothed density estimates)

. ?ggghm_dotplot # & T2l =: a dot plot, the width of a dot corresponds to the bin
Wi

 a + geom_density(kernel = "gaussian") # 72 U= st J2f=

» a + geom_dotplot(binwidth = 5) # 52| CHZFAQ M Jaf=

?geom_freqpoly # Bl=ZF2|= 12 Z(frequency polygons)
+ a + geom_freqpoly(binwidth = 5) # 52| Ztz 0l Bl Za|Z Jzj=

?geom_histogram # Histograms
« a + geom_histogram(binwidth = 5) # S|AE 1T

¢

area_m2

4000-

3000-
3 2000-
O

1000 -

0- _-*-__-___

50 100 150
area_mz2

'
200

200



» O 7l H95=(One Variable) 12f= £

 x= 0|4t ¥4 (Y2, R0l 27 5)

> #E#RE ORI
> b <- ggplot{apt, aes(urban)) # apt AtE2| urban FSH= JEi=
> 7geom_bar # Bar charts

= b + geom_bar() # SO O3i=

TTTTT

5000-
=

00000

39



ggplot2 T{7| X| 2t H|O|E A|Ztz
ggplotL = & A9t 7]: geom()

. _Il:_ 7H I:II_:|_)|\_(TWO Variables) fitted quantiles with lines.

4 PN * a continuous analogue to geom_boxplot()
« x= QB y=5HE

* + geom_rug
* ggplot() * Rug plots in the margins

. Zt® o= ME e .
X,y ZEA 1= A « a compact visualisation designed to supplement a 2d

« + geom_blank() display with the two 1d marginal distributions.
«  Draw nothing, a useful way of ensuring common scales * Rug plots display individual cases so are best used with
between different plots smaller datasets
* + geom_point() * + geom_smooth
* Points: scatterplots + Smoothed conditional means: Aids the eye in seeing

. patterns in the presence of overplotting
* + geom_jitter

- ZHEX %= ™ O = (Jittered points)

« a convenient shortcut for geom_point(position =

* + geom_text

* adds text directly to the plot.

"jitter"). * + geom_label()
« adds a small amount of random variation to the « draws a rectangle behind the text, making it easier to
location of each point, read.

« and is a useful way of handling overplotting caused by
discreteness in smaller datasets. -] 7:||5_'|\—'6'H A‘I _7|<_7|_ :I.EHE %E .c.).l_o:l &IHS 7|_%
* + geom_quantile()
« Quantile regression 2|7 &M

« fits a quantile regression to the data and draws the



ggplot2 T{7| X| 2} H|O|E A|Zta}
ggplotL = defj= AFAM

« = 71| Bi==(Two Variables)

Cx= HLES, y= AL
=

=
| A
=]

Ot
\J
(@

D

O
S

—

1500 -

> C <- ggplot{apt, # UrwE Aci /g Huly

+ aes(area_mz, price_pyung)) # 3= HE(x = TE2EHE, y= BT OIrE 7t&)

= 7geom_blank() # Draw nothing, a useful way of ensuring common scales between different plots
- ¢ + geom_blank() # g d8f=: x, y&| =7 T =T HE

> ¢ <- ggplot(apt, # OIZtE 274 ojo|H

+ aes(area_m2, price_pyung)) # JZ=E HE(x = TEEE, y= 8% OIIE &)

= 7geom_blank() # Draw nothing, a useful way of ensuring common scales between different plots

price_pyung

> ¢ + geom_blank() # Bl Jdai=: x, y2| =3g% =2 &E

= 7geom_point() # Points: scatterplots

- ¢ + geom_point() # MELC JEPE

= 7geom_jitter # SEET Eco T dai=Z(Jittered points) 500 -
= ¢ + geom_jitter(cex=0.3) # SEER = T 3=

= install.packages{"guantreg")

Error in install.packages : uUpdating loaded packages
- library( quantreg”)
- Pgeom_quantile() # Quantile regression

- € + geom_quantile() # 222 = HA=: quantiles = c(0.25, 0.5, 0.75) 0 . . | | |
smoothing formula not specified. Using: v ~ x 50 100 150 200 250
= ¢ + geom_quantilelguantiles = c{0.03, 0.5, 0.93)) # v ~ X area_m?2

smoothing formula not specified. Using: v ~ x
- € + geom_point() + geom_quantile{colour = "blue”, size = 1, Tty=2)
smoothing formula not specified. Using: v ~ x



ggplot2 If{7| X|2f H|O|E] A&t
ggplot2 = X £H/d0o

. 5 7

H==(Two Variables)
A y=CSH

| 2 1

sz x7}

a4~

0X=

]

A

()]

=
=]

. O

c + geom_rug() + # =00
geom_jitter (cex=0.3)
geom_smooth(method =
geom_smooth(method =

Tgeom_rug # Rug plots in

#¥%% 3 compact visualisation designed to supplement

> s
+ + #
+
+
= #%%% pug plots display individual cases so are best
+
+
5

s SEIX] 2= F(jitrers) :L‘}E =7t
"Tm", colour = "blue™) + # OjN2{E ZTEIE 5|7
"loess", colour = "red”) # loess '='|-T*

the margins

=

yung

used with smaller datasets

—_ = — — '§L'|

c + geom_rug() # GEH FE=Z JsizZ E2 o

C + geom_rug() + o
geom_point(cex=0.2, colour = "gray") + # T2 Jf=ar E(MED) d8= 88

o

il

geom_quantile(quantiles = c(0.25, 0.5, 0.73)) # ¥y ~ x &
moothing formula not specified. Using: v ~ X
7geom_smooth # smoothed conditional means:

I

sids the eye in seeing patterns in the [ =

a 2d display with the two 1d m: D_*II:IEII:I

= € + geom_smooth({method = "auto"”, colour = green ) o# AFEHE: using method = "m”,
‘geom_smooth() ™ uwsing method = "gam’ and formula 'v ~ s(x, bs = "cs")’

> ¢ + geom_smooth(method = "gim", colour = "yellow™) # OfII2{E MTz|F Jzf=

> € + geom_point() + # MZEEZ & IIHE z|7Hd BE

+ geom_smooth(method = "loess") # using method = '"Toess’

- € + geom_rug() + # GEX F7 2EX F5

+ geom_jitter(cex=0.3) + # FEEX Z= :.{]1tter"_-.j] e PE =7t

+ geom_smooth(method = "Im", colour = "blue™) + # Nz ZErst =9 A= =5
+ geom_smooth(method = "loess", colour = "red") # loess '='|-r lil'E S8

- TQeom_text # adds text directly 1:|:| the plot. geom_label{) draws a rectangle bhehind
- ¢ + geom_text(aes(label= urban)) # LUE soiE zE &

=
=
[ [N
Ly - 0 o "
= B [ . .
- “_ -t
L - -

/|. geom

[ e |
100 150 200
area_m2

0

M2
[y I
=]



ggplot2 T{7| X| 2t H|O|E A|Ztz
ggplotL = & A9t 7]: geom()

— A . .
« = 7} H==(Two Variables) + geom_dotplot()
« Dot plot
_ A _OdAANAH A
® X_ O|A|_I- E_I_I y_ E 1 E_I_ ] < Maximum observation E‘”Ol E-Ijl- % 7O:|_C|)_O-I|E I:||_$_xl_-I
R "E"- — f‘?ITCbe (ml;sr?“wngrcentlle M
« ggplot() | R T - In a dot plot, the width of a dot
| 51GR) = Maximum observation below upper fence . .
* + geom_bar 1 T corr(.esponds.to the bin wldth (or
Interqﬁanﬂe + = Mean (specified with SYMBOL1 statement) maXImum Wldth, dependlng On the
d Bal’ Cha I‘tS Ra”gel“gm = Median b . ]
i inning algorithm)
* + geom_boxplot "T” « and dots are stacked, with each dot
« box and whiskers plot S < 0GR boow 337 parcentl representing one observation.
« The boxplot compactly displays the « + geom_violin

distribution of a continuous variable. =

Bl

« Violin plot, box plotdt S AtSHX| Tk
« It visualises five summary statistics (the O HEf HLCt A|[A4HOZE HH
median, two hinges and two whiskers),
and all "outlying" points individually.



Maximum observation

ggplot2 TIi7|X| 2} Ci|O|E A|ZtS o
ggplot2 2 e} &-HSH7 -

_|:_

Upper fence (not drawn)
1.5(IQR) above 75™ percentile

Maximum observation below upper fence

T 75™ percentile
Interquartile + Mean (specified with SYMBOL1 statement)
Range (IQR) Median

. T L 25|::r: j:: E:“:Zr\fa ion
- & 7l Bl=(Two Variables) s
Lower fence (not drawn)

® X: Ol Al‘ H:l _T_’ y: O:I _JI\_ H:l _T_ - ) 1.5(IQR) below 25™ percentile

- L - 1 L
. AlA
= -4
= ##### X = 0 tt_qi- }.=L_J:|%E_'ﬁ 1500 -
> d <- ggplot(apt, # OIME &HE{ 714 A= i

—_—

+ aes(urban, price_pyung)) # 0O/= 1=j
= 7geom_bar # Bar charts

> d + geom_bar(stat="1identity") # LM JZ[=Z(y=STSZ HHH=)

= 7geom_boxplot # box and whiskers plot

= #%%% The boxplot compactly displays the distribution of a continuous wariable.

= #5¥% T yisualises five summary statistics (the median, two hinges and two whiskers)
= d + geom_boxplot()

?geom_dotplot() # Dot plot(OOlE7r & FERH <= EHEH)

[EI
i
L
oy
p24
I
i
re
ol
e
Il
k!
ar
[}
El
m
|
il

price_pyung

W

= d + geom_dotplot(binaxis = "y", # The axis to bin along, "x" (default) or "y"

+ stackgroups = TRUE, # should dots be stacked across groups?

+ method = “dotdensity”, # “dotdensity” E= "histodot”

+ binwidth = 4, # Defaults to 1/30 of the range of the data 500 -
+ binpositions = "all”) # "all” determines positions of the bins with

> 7geom_violin # violin plot, bot plotlt FAGHAIT B=2| Eg =20t ALE=2E EH

= d + geom_violin(scale="area") # (default), all vielins have the same area (before tr-
= d + geom_violin{scale="count") # areas are scaled proportionally to the number of ob:
= d + geom_violin({scale="width") # all violins have the same maximum width.

ol -
L)
ma -

urban



ggplot2 If7| X2} H|O|E{ A|Z 3}
ggplotL = defj= AFAM

« = 7| H=(Two Variables)
e x= O|AFEHZ = O] AbEH 2

AI A LLF L Ll
L ey = - A 22 7 k1 5
= (= x| % 3 - PO M-ﬁfi‘%
gj - OIRTCE ES ol U & (2 A e e
L el
o =R o T
5 =~ =oT SR TR
= E HF Al - vl e .
= ##E#g# 5 H2] OJMHE=S(x, v) o HA o
- LE Hzh mi s Py
> ggplot(apt, # OfE Az} = B oumm. :;ﬁg!—.}ﬁv‘;f} i
+ aes(x=urban, # 598 _ m === = ek RS A e
+ y=address_sigungu)) # AZF o . P L RSTENE
Nl E=RCE 23 - . T.'&.. .-h.:-.,.n’.
= & <- ggplet(apt, aes(x= L|r"bar'| ., _y=address_sigungu)) # el % == : :-.!"--‘ Tai- .
=~ & + geom_jitter(cex=0.2) # AETg smEs jitter ABZ(E2 27| = 0.281) : : i '1..-"'*.'?'-
M=o . " ..‘-\_-}l';"' . .\.’
[= =N -‘\ ‘JI‘EJJ -:-\l"-
HoR .- — L = '-I-.-:l"'-"-'
(LIS " - ‘-; -'- l_-':
CHOER - ,'lh? ; r'i'..'\‘-i‘-
LN |'I'b-- - .\,'q.u. -
T A - .-_'_- o] c =
i R
1 1 1
= o =

urban



ggplot2 7| X| 2} O[O B AlZ=}
ggplot2 2 2= 214 5H7|: geom()

7H Z=(Two Variables)
E(I\/Iaps YHEfO| Odg=

* ggplot()
e + geom_bin2d
- HIZE FIot AMZd M Mol EX| £ (Heatmap of 2d bin counts)
« + geom_density2d()
C PR B EFK|Q SDM dem()
« Contours of a 2d density estimate: Perform a 2D kernel density estimation
* + geom_hex
« Hexagonal heatmap of 2d bin counts
- HIZE FIot 2 M M| EX| = (Heatmap of 2d bin counts)




ggplot2 TIi7|X| 2} Ci|O|E A|ZtS
ggplotL = e ALY

*

« & 7 Bi==(Two Variables)
& (Maps) S Efo| Ofm
Al

o Eas
= -4
sga2e O|HT HSED O >
ggplot(apt, # OfIrE HRE 21000
+ aes(area_m2, # HEEFEH )
+ price_pyung)) # E& 44 5

- f <- ggplot(apt, aes{area_m2, price_pyung)) # TEFED BY 7tZd O3
14l ¥ T

> 7geom_binzd # EI=EE FIEF AMLFE
= T + geom_binzd()
= 7geom_density2d() # Contours of a 2d density estimate: perform a 2D

> f + geom_density2d() # HEZE T FZTA|E 504 J8{= (T 500 -
> Tibrary(Chexbin)

> 7geom_hex # exagonal heatmap of 2d bin counts: EI=EE Z=7ist SZ4g 4
= T + geom_hex()

47



ggplot2 7| X[2r H|O[E] A[Z4=}
ggplotL = & A9t 7]: geom()

= 7§ Bi==(Two Variables)

« A& O|HHEZF 2 X (Continuous Bivariate Distribution)
o AMAYE Jej=o 2Ct Mg

- 25 HIO|H =827
- OOl Z2{R7]

ZEHO S 2 X2\ Ofj0f 7} 2 K| 2 csv

. 24 Ojoj7tAX| S 2E
20179 1€ = 100(2H714)
« ggplot()
e 4 geom_area
RS

a y interval defined by ymin and yma
* + geom_line()

Connect observations
* + geom_step()

creates a stairstep plot, highlighting exactly when changes occur.



ggplot2 T{7| X| 2t H|O|E A|Ztz
ggplot2 2 & 2-d5H7[: geom()

« = 7| H=(Two Variables)
A

. Al
=

- # 7|2 J2= Mg 207
- satwd ("EO0Z e =R s A AZ= R _r_EEG 0 E-|_}~|%*ﬁ-g-_ggp'l{)tf_-lﬂi "y o# BE O EE(
= m_housing_index <- read.csv( TEFEZE_SE2_ZE=7S_HO 78Rz csv’) # =220
> strim_housing_index) # OIO|H F+= Z2Tt7: 20174 112 = 100(=&E7r4) I=
"data.frame’: 189 obs. of & variables: E

£ year_month: int 200311 200312 200401 200402 200403 200404 200405 200406 =

£ year : int 2003 2003 2004 2004 2004 2004 2004 2004 2004 2004 ... g 80-
¢ month cint 11121234567 8 ... ©

£ apartment : num 59.3 59.1 59.2 59.5 59.8 60.2 60.4 60.9 61.3 61.7 ...

£ mult_f_h : num 76.4 74.3 74.3 73 72.9 72.9 72.9 72.4 72.4 72.7 ...

£ single_f_h: num 95.3 52.4 91.1 90.9 90.2 87.9 87.5 87.4 BB.4 8B.7 ...

= g =- ggplot(m_housing_index, aes{year_month, apartment))

= 7geom_area # T8 a y interval defined by ymin and yma 70-
= @ + geom_areal)

= Pgeom_line() # Connect chservations

= g + geom_line() # connects them in order of the variable on the x axis

= Tgeom_step() # creates a stairstep plet, highlighting exactly when changes

= g + geom_step(colour="blue", Tty=2) # creates a stairstep plot, highlighti B

> g + geom_line(colour="red") + # M= G0 -
+ geom_step(colour="blue", Tty=2) # creates a stairstep plot, highlighti

200500 201000 201500
year_maonth
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ggplot2 If7| X2} H|O|E{ A|Z 3}

> ###RF T2 o= g

data. frame
£ Murder

num 13,2 10 8.1 B.8 9 7.9 3.3 5.9 15.4

— 1 - PUsArrests # violent Crime Rates by US State
O I I X I— A-I = str{Usarrests) # G055 F+x =2ZS>
g g p O _I o O ) .fr i 50 obs. of 4 wariables:

£ Assault :
§ Urbanrop:
£ Rape

int
int
num

= View(Usarrests) 3
data =- data.frame{murder = UsarrestsiMurder, # 0=
state = tolower (rownames (USArres

K| e &g
« SUXRS HO|H =2 g &8 A= A-d5}:
7| :
. 0|2 HEME XHEQ} 01F T 2 XE 88
« USArrests # Violent Crime Rates by US State

. "state"™

1
* ggplot() 3
4

° +
geom_map :
 Polygons from a reference map .
o Al .
= :

head(data)

murder state
13.2 alabama
10.0 alaska
5.1 arizona
8.8 arkansas
9.0 california
7.9 colorado

236 263 294 190 276 204 110 238 335
58 48 80 50 91 V8 V7 72 BO 60 ...
21.2 44.5 31 19.5 40.6 38.7 11.1 15

install.packages('maps’) # maps Lf7/X| 2%

Tibrary(maps)

head(map_data("state")) # xy IIEZ =F

-B7.
-87
-B7.
-B7.
-87
-87.
map

h <- ggplot(data, # O/ =2 a
aes(fi11l = murder)) #
- 1ibrary(maps)

long
46201

.48493

52503
53076

. 57087

58806

30.
30.

30

30

. 37249
30.
30.
. 32665

Tat group order
38968
37249

33239
32665

H |t el el el o
ahown Foud ka2

=- map_datai"state")

region
alabama
alabama
alabama
alabama
alabama
alabama

- head(map_data(“state”)) # xy EHEZ F=E

+ HOlH =2{2tAM 2lo7|

Voo own Foug b

-87
-87.
-87.
-87
-87.
-87
map

long

46201

48493
52503

. 53076

57087

. 58806

30.

30

30.
30.

30

30.

38068 1 1

. 372489 1 2

37249 1 3

33239 1 4

. 32665 1 3

32665 1 6
)

Tlat group order

=- map_data("state”

region
alabama
alabama
alabama
alabama
alabama
alabama

e

subregion
=NA
=NA>
=NA
“NA>

subregion
<MA>
<hA=
<MA=
<MA=
<MA=
<MA>



ggplot2 Tf7| X2t G| O|E A|Zts}
lggplote 2 J2j= Z 3|7

. geom()

= h <- ggplot{data, # O/ =2€ 2= §o|H
+ aes(fill = murder)) # OT2LE 23 HEE 4 Ex
o ANl > 7geom_map # Polygons from a reference map ~
= H = h + geom_map(aes(map_id = state), # O/T2LE map_ide BZ=, E7IME state
- KA & + map = map) + # Data frame that contains the map coordinates.
TR _ _ . e | iy =L HIFET ; =} E-
o —C')—7L|'X|E Al oo|-7| + expand_limits(x = map3long, v = map§lat) # xZFDr y=2| THALUTE A =2E
50 -
45 -
murder
40 - 15
- 10
35-
5
30 -
25 -

120 -100 80
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ggplot2 L 7| X2} H|O|K A|Z=}

ggplot2 = =

o MZ7}X|] HH

—T1T =.

J\E.

T

St y)dt Ol sE 2T, 2)

« WS HOH 22{27]

seals

» Vector field of seal movements: the paths of moving animals
+ A data frame with 1155 rows and 4 variables

£HA517(]: geom()

. > ##F## MFHR] g o=
* l:‘”O|E‘| 7|"c'5°|'7| = 7s5eals # vector field of seal movements: the paths of moving animals
. O|=Ha| AAt > str(seals) # A data frame with 1155 rows and 4 variables
e = Classes ‘tbl df' ‘“th1’ and 'data.frame’ 1155 obs. of 5 wvariables:
. ggplot() § lat num 29.7 30.7 31.7 32.7 33.7 34.7 35.7 3.7 37.7 38.7
§ long : num -173 -173 -173 -173 -173 ...
* + geom_contour() $ delta_long: num -0.915 -0.867 -0.819 -0.771 -0.723 ...
. 2d contours of a 3d surface $ delta_lat : num 0.1435 0.1284 0.1132 0.098 0.0828 ...
§ z num 0.926 0.876 0.827 0.777 0.727 ...

+ geom_raster ()

= sealsfz =- '*\"I'th(_-hEa-|S

sqrt(delta_longA2 + delta_latr2)) # S8 O[HEl A4t

« Rectangles: a high performance special case for when all the tiles are the same size.

+ geom_tile ()
» uses the center of the tile and its size (x, y, width, height).
+ geom_spoke ()

* Line segments parameterised by location, direction and distance

« It is useful when you have variables that describe direction and distance.

* The angles start from east and increase counterclockwise.
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+ % 4+ v oW Y Y Y

T S Y R ALY ¥

i <- ggplot(seals, # seals COJO|H
aes(long, lat)) # x, v T=
7geom_contour # 2d contours of a 3d surface
i + geom_contour(aes(z = z)) # zo— x, v TEE T 8 LT EF ME
7geom_raster # Rectangles: a high performance special case for whe
i + geom_raster(aes(fill = z), hjust=0.3,
vjust=0.5, interpolate=FALSE)
i+ geom_raster{aes(fill = z), hjust=0.5,
vijust=0.5, interpolate=TRUE)
7geom_tile # uses the center of the tile and its
i+ geom_tile(aes(fill = z))
7geom_spoke # Line segments parameterised by location, direction a
geus 11 15 useful when you have variables that describe direction
##%% The angles start from east and increase counterclockwise.
i+ geom_pointi() +
geom_spoke(angle= seals%z, radius=seals$z )
i + geom_contour{aes(z = z)) # zc x, y TEE ©

size (x, y, width

|
|
£
e
(i
i
i

30-

-160 -140 -120
long

35

1 JMJJ.’./.W./I i

-160 -140 -120
lang

= 20

15
R T RN L RN RN T TR R R A RN YRR RN RTNRYARYL N T 4

1.0 T R L R T R R R R PN Y NI N LN Y ]
T L L L L N LTI Ty

(R R R TR LR R RN LR RN R R R R R R R R R RS RS SRR RI RSN X Y §

..................................................... e
........................ PRIy 0 R AR 0
oooooooooooooooooo ddddddi({({({({({(idd-coooooooooo({fl
............ didddiiiiiii{{{{{{{{{{{{{(idd-..oo..oo.JJ!
e NN i i didsiesnnne déff

reeer e A i dddisussnnnsadd
llddi‘d‘((“J{“{J{J{J‘J{f{({f“{(“{{{{f((iloooood‘ I
in‘o‘o‘“’o’o’.’o’d‘d’d‘d’o’o’o’o’o’&’o’{o”o"o’o’o"o"o’o’/o’o’o’/d’o’.’o’d’o’o’o'u..-a’:d
A4 i 844 ddd 444 ddddddidddidddiiddicaecidd]
i d i 44 {44 44418408444 diiaeaiiddd
AL L L L 8 i dia ddddd

5 dddididddddddddddddddddddddiddiiidiiddiiiliiiididid

$4ddddddddd I L L

=
Mt

:
-120
long



ggplot2 T{7| X| 2t H|O|E A|Ztz
ggplotL = & A9t 7]: geom()

- 2y 2 A=(Graphical Primitives)

* ggplot()
* + geom_polygon ()
« A geom that draws a polygon

 the start and end points are connected and the inside is coloured by fill

A=
® ol_TE

* group - (default: interaction of all categorical variables in the plot) how to group observations into polygons (each
Observation represents one point of a polygon)

x - (required) x-coordinate of the polygon's points
y - (required) y-coordinate of the polygon's points
size - (default: 0.5) line width of the polygon's outline
linetype - (default: 1=solid) line type of the polygon's outline
color - (default: NA=no outline) color of the polygon's outline
fill - (default: "grey20) fill color of the polygon
« alpha - (default: 1T=opaque) transparency of the polygon's fill

* + geom_path ()

« connects the observations in the order in which they appear in the data
* + geom_ribbon ()

 displays a y interval defined by ymin and ymax



http://sape.inf.usi.ch/quick-reference/ggplot2/geom
http://sape.inf.usi.ch/quick-reference/ggplot2/size
http://sape.inf.usi.ch/quick-reference/ggplot2/linetype
http://sape.inf.usi.ch/quick-reference/ggplot2/alpha

ggplot2 17| X|2f H|O| & A[4 2}
ggplot2 2 & 2-d5H7[: geom()

- 124 QA= (Graphical Primitives)

. AlA
= 50-
- #### Graphical Primitives
- j =- ggplot{map, aes{long, lat))

- strimap)
"data.frame’: 15537 obs. of & variables: 45 -
§ Tong : num -87.5 -87.5 -87.5 -B7.5 -87.6
§ lat : num  30.4 30.4 30.4 30.3 30.3 ..
§ group cum 111 1111111...
$ order pint 1 2 3 45 6 789 10 ...
¢ region : chr  "alabama" "alabama" "alabama” 40 -
§ subregion: chr NA NA NA NA ...
= summary (map) -
long Tat group =
Min. :-124. 68 Min. :25.13 Min. :1.00
1st Qu.: -96.22 1st Qu.:33.91 1st Qu. :15,00 3a5-
Median : -B7.61 Median :38.18 Median :26.00
Mean : -89.67 Mean :38.18 Mean 230,15
Ird Qu.: -79.13 3rd Qu. 42,80 ird Qu.:47.00
Max. : -67.01 Max. 49, 38 Max. 163,00
30-

= 7geom_polygon # Polygons: the start and end points are connected and the inside is co
- ] + geom_polygon(aes{group = groupl)
?geom_path # connects the observations in the order in which they appear in the data

-120 -100 -80
long
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ggplot2 T{7| X| 2t GO|E A|Z=
ggplotS 2 T2 &5} o

100-

90 -

- J2j& 2 A=(Graphical Primitives)

£
5 s0-
o Alﬁz g
=
= str{m_housing_index) 0
"data.frame’: 182 obs. of & wvariables:
§ year_month: int 200311 200312 200401 200402 200403 200404 200405 200406 200407 2004
£ year : int 2003 2003 2004 2004 2004 2004 2004 2004 2004 2004 ... i
¢ month cdint 111212345678 ... 50
£ apartment : num 59.3 59.1 59.2 59.5 59.8 60.2 60.4 60.9 61.3 61.7 ... 200500 501000 201500
£ mult_f_h : rnum 76.4 74.3 74,3 73 72.9 72.9 72.9 72,4 72.4 72.7 ...
§ single_f_h: num 95.3 92.4 91.1 90.9 90.2 87.9 B87.5 87.4 B8.4 BB.7 ...

> k <- ggplot(m_housing_index, # 2 OHO§ ZHE7|== C|O[= (HH) 100-

+ aes(year_month, apartment)) # S2It OfIE OHOfAHE{R|= 2= £ &8
= 7geom_path # connects the observations in the order in which they appear in the data
= k + geom_path(lineend="butt", # Line end style (round, butt, square).
+ Tinejoin="round", # Line join style {round, mitre, bevel). 90 -
+ Tinemitre=1) # Line mitre Timit (number greater than 1).: 12 HT
5
E
& g0-
= 7geom_ribbon # displays a y interval defined by ymin and ymax ®
= k + geom_ribbon{aes (ymin=apartment-5, ymax=apartment+5))
> k + geom_ribbon(aes(ymin=mult_f_h, ymax= single_f_h}) + # S[EIF & J8f= Z#HM Fd
+ geom_Tline{colour="red") # connects them in order of the variable on the x axis 70-

! ! !
200500 201000 201500
year_month



ggplot2 T7| X| 2t H|O|Ef A2z}
AEEH 07

- OtIIE A2l XtZ(HA|: apt) BOIAM He L(day_sale)E JEH
éﬂ%5P_'(E° Ot=1), Htd 2 Z(geom_banE TtE= O], S
rban) HeffHr+E MFOW(stack) Otefet €2 dAef=E




ggplot2 T{7| X| 2} H|O|E A|Zta}
A=K 08

» ggplot2 TH7|X| S+ =
JtAo 2 = E AlEStD

Lo O X O =
=32 =820

= ChEd 20

—_— —

price_pyung

area_m?2
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ggplot2 T{7| X| 2} H|O|E A|Zta}
A2 09

- ggplot2 I{7|X| 2| geom_line() &= F

CEAICH, EH=)e U Ojof 7t K| 40| BE

ot 7|2 A= & 2MTIA 2.

single_f_h

200500

DDDDDD

201500



ggplot2 T{7| X| 2} H|O|E A|Zta}
ggplote =2 2| = Erdo}7|: stat()

» l=E MO stat £l cty|cyl JRm— |
- 22 HjojE da= Eo| #H f =¥ ' L
e Of: a + geom_bar(stat = "bin" | HEEE |
7 stats D[BHY S48 DfFsps w0 W e egdme e
SOl M5 M
» DT E A2 stat_*()
» geom() & 2f &7 StLte| 2| Of
O{E OtC = ZASHSI0 AR E stat_density2d(aes(fill = ..level..),
» stat_bin(geom="bar")2} geom =“polygon’, n = 100)
geom_bar(stat="bin") = &<

=X https://www.rstudio.com/wp-content/uploads/2015/03/ggplot2-cheatsheet.pdf



https://www.rstudio.com/wp-content/uploads/2015/03/ggplot2-cheatsheet.pdf

ggplot2 If7| X|2F H|O|E AlZf=}
ggplot2 = =

NS
-

e
ot /|
« 1XFRI 2 (1D distributions)
* ggplot()
« + stat_bin()
- geom_histogram()) 1} =&

« Visualise the distribution of a single continuous variable b

y
dividing the x axis into bins and counting the number of
observations in each bin.

« + stat_density()
- geom_density()2f =<
« Smoothed density estimates

- #### 1D distributions
- a <- ggplot(data

apt, # Ho|g A

+ aes(x = area_m2)) # FEEEHE H4-2 3= £ &4
?stat_bin() #geom_histogram{)) It 5%, visualise the distribution o

he number of observations in each bin.

a + stat_bin(binwidth = 2) # Histograms (geom_histogram{))
- 7stat_density() # sSmoothed density estimates,

geom_density ()2 S 2
a + stat_density{adjust = 1, kernel = "gaussian”) # geom_density{)%

3000 -

1000 -

e il N . .
100 150

1
250
area_mz2

0.04-

0.01-

100

150

200
area_m?2



ggplot2 T{7| X| 2} H|O|E A|Zta}
99I0|0tC> = T2 = 2/dSH]: stat()

=L (2D distributions)

y ggploto

e + stat_bin2d()
« Heatmap of 2d bin counts
« geom_bin2d() &2t S

* + stat_binhex()
« Hexagonal heatmap of 2d bin counts
« geom_hex()2} &

* + stat_density2d()
« Contours of a 2d density estimate
« geom_density_2d()2t & &

- #### 2D distributions

> ¢ <- ggplot(apt, # COFMLE AHI7t3 OOy 1500~

+ aes(area_m2, price_pyung)) # JEH= ME(x count
> 7stat_bin2d # Heatmap of 2d bin counts: geom_bin2d()E: o

- ¢ + stat_bin2d(bins = 30, drop = TRUE) # TRUE removes 5 400
- 7stat_binhex # Hexagonal heatmap of 2d bin counts: geo §1mn— 300
- ¢ + stat_binhex(bins = 30) 3 200
- 7stat_density2d # Contours of a 2d density estimate: g a

- € + stat_density2d{contour = TRUE, n = 130) # n 100
= € + stat_bin2d(bins = 30, drop = TRUE) # TRUE removes 500 -

- 7stat_binhex # Hexagonal heatmap of 2d bin counts: geo »

- € + stat_binhex(bins = 30)

- 7stat_density2d # Contours of a 2d density estimate: g

- € + stat_density2d{contour = TRUE, n = 100) # n . | | | . |

- 7stat_binhex # Hexagonal heatmap of 2d bin counts: geo 0 50 100 150 200 250

- ¢ + stat_binhex(bins = 30) area_m2
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ggplote =2 2| = Erdo}7|: stat()

« 3K B3 (3D distributions)
* ggplot()

* + stat contour ()
« 2d contours of a 3d surface: geom_contour()
« + stat_spoke ()
 Line segments parameterised by location, direction and distance
« O O|& A E|X| 282 geom_spoke()Z AFE HZ
« + stat_summary_hex ()
« Bin and summarise in 2d (rectangle & hexagons)

« The data are divided into bins defined by x and y, and then the values of z in each
cell is are summarised with fun.



ggplot2 Ti7|X| 2} Ci|O|E A|Zt

+ WY W Y Y Y

[°)
KA

ggplote 2 Jej=

« 3K B3 (3D distributions)

- 25 &= 0|52 AR &8

#### 3 variables
seals$z <- with(seals, sqrt{delta_long+2 + delta_lat+2)) # 5= C|FHE Hit
i «- ggplot(seals, # seals OjO|H
aes(long, lat)) # x, y TE

Tstat_contour # 2d contours of a 3d surface: geom_contour ()
i + stat_contour(aesiz = zJ)
7stat_spoke # Line segments parameterised by location, direction and distan
i+ geom_point() +

stat_spoke(aes(radius= seals%$z, angle =seals$ z)) # O O|&f MEEX Heo=

stat_spoke is deprecated, please use geom_spoke

-
s
-

7stat_summary_hex # Bin and summarise in 2d (rectangle & hexagons)
#%%% The data are divided into bins defined by x and v, and then the values
i+ stat_summary_hex{aes(z = sealsfz), bins = 30, fun = mean)

lat

45-

35-

30-

KN
e o e oo on o
B2 SN
> =N 3
RN
T

-160

long

-140

-120

64

value
2.0

15
1.0
0.5
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» Comparisons: x = O|AHH = y=

* ggplot()
« +stat_boxplot()

« A box and whiskers plot
« geom_boxplot() & &
 +stat_ydensity ()

* Violin plot
« geom_violin() & &
. AlA
=
> #### Comparisons: x = O[MEF, y=HJBH=
-~ d «- ggplot(apt, # OrOLE E£HE{ 7H8 A=
+ aes(urban, price_pyung)) # 0= Jdei= AT {x = =T =,

= 7stat_boxplot # A box and whiskers plot: geom_boxplot()

y= HZ OIDIE 7HEH)

1500 -

price_pyung

500-

= d + stat_boxplot(coef = 1.5) # coef = Length of the whiskers as multiple of inter

> 7stat_ydensity # violin plot: geom_violin()

= d + stat_ydensity(adjust = 1, kernel = "gaussian”, scale = "area")

urban

o -
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-
-
+
-

-

+ 4+ +++ vV 4+

N,
al

ggplot2 = =

e Functions

* ggplot()
e + stat ecdf()

Compute empirical cumulative distribution
« + stat_quantile()
Quantile regression: geom_quantile()
« + stat smooth()
« Smoothed conditional means: geom_smooth()

sa¥eld

##¥#4# Functions

g =- ggplot(m_housing_index, # 2 TSO0f “r35X[= CloH
aes(year_month, apartment)) # S2I OfIE O{ORX|<$ Odgf= % i
g + stat_ecdf(n = 40) # n: if wuLL, do not interpolate. If not NULL, i= is the number
g + stat_quantile{guantiles = c(0.25, 0.5, 0.75), # 25%tile, 50%tile, ?J %tile2 2=
formula = y ~ log(0), # yE THETE 5, ZFE=T x= = Df&l 2%
method = "rq") # AT =AY Z=x: "rg" (for gquantreg::rg()) and

?stat_smooth() # Emunthed c:u:mdﬂ:mna] means
g + stat_smoothi{method = "auto", #
formula = y ~ x, =
se = TRUE,

: geom_smooth()

"auto” the smoothing method is chosen based on the s
|_-|:—|T'_

# Display confidence interval around smooth? (TRUE by defaul
n==80, #n = Number of points at which to evaluate smoother.
fullrange = FaLSE, # fullrangeShould the fit span the full range of the
level = 0.95) # Level of confidence interwval to use (0.95 by default).

1.00-

0.75-

apartment
=
(5]
=
1

0.00
200500 201000 201500
year_month
100 -
a0 -
I=
L14]
£
@ 80-
[N
L]
T0-
60 -
200500 201000 201500
year_month
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ggplot2 = T} E?

v o+ + + o+

« General Purpose

« stat_function
« Compute function for each x value |

£H5HY]: stat()

ggplot() + # 2= Mg
stat_functionfaes(x = -3:3), # O0OH
fun = dnorm, # Function to use.: FJEEZC
n = 130, # wumber of points to interpolate along
args = list(sd=0.3)) # List of additional arguments to pass to fun
g + stat_identity() # The didentity statistic leaves the data unchanged.

> € + stat_identity()
= ggplot() + stat_gq{aes(sample=1:100),

# 125 1007H%| =Xt HHE F52
distribution = gqt, # Distribution function to use
dparams = 1ist{df=5)) # additional parameters passed on to

2 =

MU

. . = Q + stat_sum()
i Stat_|dent|ty > € +stat_sum()
. = Q + stat_uniquel)
« Leave data as is > € + stat_unique(cex=0.3)

- OOl btz &
e stat_qq

« A quantile-quantile plot: geom_qq()2t =

« sample
« Random Samples
» stat_sum()

« Count overlapping points: geom_count()

« stat_unique
« Remove duplicates

ol 1500 -
=
n
o
5 ® 20
S .
&,;1000 ® w0
[1k]
e $ -0
ﬂ_ L ]
®
500 -
0- 1 1 1 1 1
50 100 150 200 250

area_mz2
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ggplot2 = =

- HOIH @SS 0I5ty |49 A|A4H (=0 o0&t

« scale_* manual()

» These functions allow you to specify your own set
of mappings from levels in the data to aesthetic
values

« scale * manual() &
« AH: gcale_colour_manual(---, values, aesthetics =

" colour ")
« =22(stack): scale_fill_manual(:--, values,
aesthetics = " fill ")

« 3J|: scale_size_manual(---, values)

« EEH: scale_shape_manual(---, values)

« HdR4H: scale_linetype_manual(---, values)

o 2M-SFYT: scale_alpha_manual(---, values)
« 0] &t scale_discrete_manual(aesthetics, ...,

. X2tyo

values)

| = 27E =3

scale_x_log10()
. X EEy 8F b5

« B0 482 (log10()=
y-I X[ 2 ST}
scale_x_reverse()
. X EEy-9IXE FTS
scale_x_sqrt()
- H=0| H&E2(sqrt()= Ft

|x|§ St

10| 7]|: scale *()

o
ES

ot Z1

t

M|

kA
rr



ggplot2 7| X[2r H|O[E] A[Z4=}
ggplot2 2 12| = F0O|7]: scale_*()

¢ <- ggplot(apt, # OMLE Z{Zf7t4 HOIE

+ aes(area_mz2, price_pyung)) # JEi=Z HE(x = FFEHE, y= FE OIE 7tF)
= CC «- C + geom_point{aes{colour = factor(urban)), cex = 0.5)
Al A = cC + scale_colour_manual{values = c("red”, “"blue”™, "green")})
® = g1 - b <- ggplot(apt, aes(urban)) # apt *E2| urban FFHL = ME
> (bb <- b + geom_bar(aes(fill=urban))) # LI} J2i=
= bb + scale_fill_manual{values = c("skyblue”, "royalblue"”, "blue"), # &
+ name = "HHX|F SHS", # B HS
+ labels = c("SAF", "EAF", "SXF")) # 2E HEB(=MUE)
7500 -
1500 - 1
it :
= T | - factor(urban)
cC F] i i 3 !
3 J o - = + 5000
o 1000- at 4 R I = S
o' .§ Sy o 3
=) i'.l'llﬁ' 1= 1
5 Bl -
| i ih"l n, II " N
N R 2500
500 - R I
ek TN
I:I_
0- 1 1 1 1 1 1 | \
a0 100 150 200 250 = i =
area_me urban

MK

w i
101

mo 2 on
Moo M
18 18 1%

ba)

rg

an

69
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ggplot2 = =

)

10| 7]|: scale *()

e e At HAM A
.« O|AF Ei=

« scale_fill_brewer # Sequential, diverging and qualitative colour scales from

colorbrewer.org

« scale_fill_grey # Sequential grey colour scales

Of O

olim=]

. Ol A REESK

> ##### 0|4 B
= n <- b + geom_bar(
+ aes(fill = urban))

> n + scale_fill_brewer(

+ palette = "Blues") # EFAE Hx 4y AF KT
> n + scale_fill_grey( # SIMHE S5 My 4F
+ start = 0.2, # start = grey value at low end of palette

+ end = 0.8,
+ na.value =

# end = grey value at high end of pa1ette
"red”) # na.value = Colour to use for missing values

I
g -
[1{[x]

urban

urban

to rg ofn

count

7500~

5000 -

2500 -

urban

o -

70

urban

to e op
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ggplot = = H0O|7|: scr'~ *

1500- , °

Alﬁ . O:I OI: A OI @ urban
scale_shape H :
Scales for shapes: maps discrete variables to six 500~
easily discernible shapes
* scale_shape_manual S
area_m2
* scale_shape_manual(..., values)
> € <- ggplot(apt, # OILtE HEf7t4S OOH
+ aes(area_m2, price_pyung)) # 2= HME(x = ME8HE, y= Y OIE 7t&)  1s00-
= p <- € + geom_jitter(
+ aes(shape = urban), cex=0.7) urban

= p + scale_shape(

+ solid = FaLSE) # Should the shapes be =solid, TRUE, or hollow, FALSE?
= p + scale_shape_manual(

+ values = c(3:5)) # T2 FEHH(FE) *E

= 7scale_shape_manual

1000 -

price_pyung

oo r@ opn
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ggplot 2 e FO|7]: scale_*()

ME4: 37| (size) 2H L

e + scale size areal()
« Scales for area or radius

q - C + geom po1nt{
+ aes(size = apt_price})

:=-q
q + scale_size_area(max_size = 4) # a value of 0 15 mapped to a size of @

1500- , *
apt_price
n
5 * 25000
> i
&, 1000 ® 50000
1]
Q ® 75000
= -
& 100000
500 -
]
0- 1 1 1 1 1
50 100 150 200 250

area_m2
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ggplot2 2 12| = F0O|7]: scale_*()

250-

- A54 IHA, = 27 Y
e coord_cartesian
« Cartesian coordinates(Z}E|A|9F ZHH)
e coord fixed T
« Cartesian coordinates with fixed "aspect ratio" ”‘
« coord_flip |

» Cartesian coordinates with x and y prce_pyung
« flipped(FI &L

200-

factor(urban)

area_mz2
I
(=]
:
oo e opn

—

=

=
|

o

= ### (Coordinate Systems

> b <- ggplot{apt, aes{urban)) # apt AE2| urban FSH gz ME

> {r <- b + geom_bar()) # I OdZj=

= r + coord_cartesian(xTim = c(0, 5)) # Limits for the x and vy axes.

= rr «<- € + geom_point{aes{colour = factor(urban)), cex = 0.5)

= rr + coord_fixed(ratio = 1/2) # aspect ratio, expressed as y / x

= rr + coord_flip() # horizontal becomes wvertical, and vertical, horizontal.
= str{apt)

urban
rg
|

= ggplot{apt, aes(urban, apt_price)) +
+ geom_boxplot () +
+ coord_T1ip()

" " v v 0 30000 60000 90000
= r + coord_polar(theta = "urban", direction=1 ) apt_price




ggplot2 17| X| 2 H|O| & A[4 2}
|99I0|0’fEE e HO]7]: scale_*()

- 255 Li0| XtE BI=7|
e coord_polar sy

« most commonly used for pie charts, which -
are a stacked bar chart in polar coordinates. coz

o
B

* A pie chart = stacked bar chart + polar -
coordinates

oo Jo og
rit
A

L]
L]
L]
L]
L]
= W =2uz
S | EER
= # A pie chart = stacked bar chart + polar coordinates _E . =53
= rrr <- ggplot(apt, aes{x = factor{l), Till = address_sigungu)) +
+ geom_bar (width = 1) . ¥z
= Frr . T APCE
= r + coord_polar(theta = "urban", direction=1 ) . HEAHD
Error in match.arg(theta, c{"x", "y")) : =T
"arg’ should be one of “x”, “y" 7500 . BEEET
> # A pie chart = stacked bar chart + polar coordinates . "WESHA
> rrr <- ggplot(apt, aes{x = factor(l), fill = address_sigungu)) + . =z
+ geom_bar (width = 1) count =T
= Frr
> rrr + coord_polar(theta = "y")

74
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ggplot 2 2= 0|7 fe 3

» Faceting g 4
3
T

 Facets divide a plot into subplots based on the
values of one or more discrete variables et
« facet wrap(), facet grid() & o N,
- 9l Bz FINTI OIO[EH O CHOH A2t = T E:
26§ 5d|7] B o .

« facet_grid()

« facet into columns based on "~ x", "y ~ * or "y~ x"

« facet_wrap()
« wrap facets into a rectangular layout s0-
20- »_ %
= #### Faceting: Facets diwvide a plot into subplots based on the o
= T <- ggplot(apt,
+ aes(area_m2, floor_no)) + # SHEN == 2 "
+ geom_jitter() # jitter 2= 8= 5.,
= © + facet_grid(. ~ season) # HEZE 9= HE=., e
- t + facet_grid(urban ~ .) # 2352 1Zf= 7tEE,
- T + facet_grid{urban ~ season) # HEE HE, ZSTSE HEE, 30
- t + facet_wrap(~ season) # A&E ZE 2EE 20-

50 100 150

50100150200250 50100150200250 5010150200250 501001500250
area_mz2

200 25

area_m?2

50
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ggplote = 2= 0| 7|: position =7

* Position adjustments

 determine how to arrange geoms() that would otherwise occupy the
same space

e position = "dodge”
« Arrange elements side by side
e position = "fill"
« Stack elements on top of one another, normalize height
e position = "stack”
« Stack elements on top of one another
* position = "jitter”
« Add random noise to X and Y position of each element to avoid overplotting



ggplot2 TH7|X| 2t HIO|E] A4}

R L A

ggplot2 = =

* Position adjustments
e position = "dodge”
e position = "fill"

e position = "stack”
 position = "jitter”

#### Position Adjustments

Fewndd position adjustments determine how to arrange geoms that
5 <- ggplot(apt, aes{urban, fill = season))

s + geom_bar(position = "dodge") # Arrange elements side by sic
s + geom_bar(position = "fi11") # stack elements on top of one
s + geom_bar(position = "stack"”) # stack elements on top of one
€ + geom_point{position = "jitter") # add random noise to X anc
5 + geom_bar(position = "fi11") # stack elements on top of one

count

1.00-

0.75-

0.50-

0.25-

0.00-

1
=
[=]

0| 7|: position =

o -

I‘l

Sedson

=

il

=

il
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ggplot2 = JIcj= H0O|7|: Labels

. 2hu

cxZJ, y=, M= 5 83
« + ggtitle()

* + X Iab() factor(urban)
* +y |ab() & 1000- J
{
1

1500 -

me g oan

« + labs(title = ..., x=....,, y=..)

= #£24 | abels .

> € <- ggplot(apt, # COIZtE AHE7tH OOy 200 SRy :

+ aes(area_m2, price_pyung)) # J2f=Z HME(x = §2EHE, y= HE OIIE 7t&) LR

> CC <- C + geom |JD1n1:{ae5{cu'I|:|Lr‘ factor(urban)), cex = 0.5) [‘;:*11

= ¢ + ggtitle("S= OrtE 4% =2: STFE TET5T 85 718 UELE") + # add a mail L

+ xlab("HSHE(m2)") + # Chaﬂge the 1aIJE1 on the X axis H

+ ylab(" E::? Z(T2l: 2" # change the label on the v axis 5- | | | | |

= €C + labs(title ="Z% OfE A", x = "HHE", y = "HBE7E") # A1l of the above 50 100 150 200 250
HEEE

/8
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ggplotO = 2= 0| 7|

D
=
D

theme (line, rect, text, title, aspect.ratio, axis.title, axi=s.title.X,
axiz.title.Xx.top, axisz.title.X.bottom, axi=z.title.y, axisz.title.y.leftc
axi=z.title.y.right, axis.text, axi t.X, axis.text.xXx.top
T 3

it
in
(i =

« Modify components
Of a theme a:-:'_s.t'_zé-:s,.a:-:'_ ske-
o + theme() a:-:;a.t;:;-:a._e:'_-jfjr_.:.-:, a:-:'_a.t'_:i:.'_e__-;t::.:-:

ct
M
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II
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I
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II
L
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II
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it
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I 1
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o
[

b
=7
]
II
LW
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it =
ﬂl
™
II
A1)
it
II
[

[ = ]

. . s - =
° theme()_@_l —T—'—@_Q__/t axi=z.line, axis.line.x, axis.line.x.top, axis.line.xXx.bottom, axis.line
EEFC)I axiz.line.y.left, axi=z.line.y.right, legend.background, legend.margin,
—/ - legend.=2pacing, legend.=spacing.Xx, legend.spacing.y, legend.key,
o 7u1enne() legend.key.3ize, legend.key.height, legend.key.width, legend.teXxt,

) legend.text.align, legend.title, legend.title.align, legend.po=sition,
legend.direction, legend.justification, legend.box, legend.box.just,
legend.boxXx.margin, legend.boX.background, legend.boX.spacing,
panel . background, panel.border, panel.=zpacing, panel.spacing.Xx,
panel .spacing.y, panel.grid, panel.grid.major, panel.grid.minor,
panel.grid.major.x, panel.grid.major.y, panel.grid.minor.x,
panel.grid.minor.y, panel.ontop, plot.background, plot.title,
plot.subtitle, plot.caption, plot.tag, plot.tag.position, plot.margin,
strip.background, strip.background.x, =trip.background.vy,
zstrip.placement, =strip.text, =strip.text.x, =strip.text.y,
atrip.switch.pad.grid, =strip.switch.pad.wrap, ..., complete = FALSE,



ggplot2 T{7| X| 2} H|O|E A|Zta}
ggplotS 2 1= 10|7|: theme()

#### theme() ©: Legends 2% =4

> O <- C + geom_point(
+ aes(size = apt_price))
° + thEI | |e() = qq <- q + SCE.” e_size_area(max_size = 4) # a value of 0 is mapped to a size of
= 7theme # Modify components of a theme
= qgq + theme(legend.position = "bottom”™) # Place legend at "bottom”, "top”, "lef
* $
o
1500 -
L]
=
=
& 1000 - .
ml
o
&
L
500 -
* * *
0- 1 1 1 1 1
50 100 150 200 250

area_m2

apt_price * 25000 ® 50000 ® 75000 @ 100000
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ggplotS 2 1= 10|7|: theme()

e ?theme_*
« These are complete themes which control all non-data display
 + theme_bw()
« White background with grid lines
+ theme_classic()
«  White background no gridlines
+ theme_grey()
« Grey background (default theme)
+ theme_minimal()
Minimal theme
+ theme_linedraw()
 only black lines of various widths on white backgrounds,
+ theme_light()
« with light grey lines and axes, to direct more attention towards the data
+ theme_dark()
» a dark background.

+ theme_void()
« A completely empty theme.
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ggplotS 2 1= 10|7|: theme()

* + theme *()

theme_bw() # white background with grid lines

WO WY

aq -
qq +
aq -
qq +
aq -
qq +
aq -

price_pyung

5004

theme_classic() #

white background no gridlines

theme_grey() # Grey background (default theme)
theme_minimal{} # Minimal theme
theme_Tinedraw() # only black lines of wvarious widths on white backgrounds,

theme_light{) # with light grey lines and axes, to direct more attention towards the dat.

theme_dark{) # a dark background.

50 100

area_m2

200

apt_price

*

25000
50000
75000
100000

1500

price_pyung

500

apt_price

¢ 25000

® 50000

® 75000
- @ 100000

100 150 200 250



ggplot2 7| X[2} G|O| & A|Z4 3t
ggplotL = :IZ.EHLL 2|7 &

2=
o

ol
=

1

L

R A

Al

o oo

oz

J:-l

X

<- ggplot )+
geom_boxplot(data=apt, # OO/= YE
aes({x=address_sigung

= Iy

y=price_

1 |'"|-

r
fill=urban)) # =% 0o8 ¢

-3

IIIIII —
=

=Gt

=

g

W
_|'I_I
[FI

N
J#

+ coord_flip() + # ’*««'l}|)~:| TEZE H77|
theme(legend. position = "bottom")
labs(title ="£5 AlZTE 2% OIOHE 71§ £2",
¥ = ".-"\. _L"THI
y = "OIDFETZRZE (SRR /By ) +
scale_fill_brewer 3 B
palette = "Blues") # EEHE ¢ 4y A5 TF
E5 AMLTE 88 OIME 71 Ex
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ggplot2 L 7| X| 2t H|O[& A[43}
IggplotOE A= 2|7 =<t

= yr_price <- ggplot{apt, aes{x = year_built, v = price_pyung, color = urban)) =+
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