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ABSTRACT

Grammar of Graphics(GoG) is a useful way for data visualization as is grammar of

a language for communication. GoG is composed of several components (or procedures)

such as data transformation and geometric shape of graphics. Since Wilkinson(1999)

proposed the concept of GoG with seven orthogonal components, it has been adpated

by several authors including Wickham(2010) who turned GoG into ggplot2 library of

the statistical package R. As Wilkinson and Wickham pursued the completeness of

explanation for GoG, their works are overwhelming for practitioners. We provide an

alternative lean version of GoG focusing on core components to facilitate understanding

of GoG among practioners. We also show how the concept of GoG is implemented in

creating graphics with examples in ggplot? of R.

Keyword: Grammar of Graphics(GoG), ggplot2, data visualization
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T8 das

dolg AzZsts %
a2 X (Grammar of
Graphics, GoG)olgt= Yoz A A&y,
O EE agE Aol xR s AR
o= Abgrell wheba @A 1
e A RE FEe] qfE o]

S5 W3 Wilkison dlo]E A Zt3}e]
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ZL o] dxE wmEY, F 7HA dA F st ul 7HA FA L. A/AA0 dely AlZstE
Ugte mAE 2zs 29 4 gl od g A4 Qo o] FAHLA/[HANELS
WA golEHE eI olE FHEFI GoGE Avst gFEe AFoA FFHL
7188 meko g USATE HAaE BRE 2 Yehdr} o] FALAE GoG 7]EAQ
a e 440 Azajolt) Ay 8 an/dAjolng o 7] of| Al = GoG
HolB S woE Ao xiolgts HAx Basicsgl iz =3}zl o).
o] dolEo|A ZFuale] o2 Aol yik GoGE HlolHE HFHE &83lA A7
olgt= AZ2E HoHE wtEa oES 1] slets Aol BE AFHAA FEI= T
2 $A7 E(Table)E W= 4ol A& olgllst= Aol *‘Oo}ﬁ‘r 047101]/‘15 R
of Ao A dlelHe] WIe] HFQsti 1 o] geplot2E &3 GoGE Tdgtth webA
A2 AMZE HolH7t vhso] v g, doF =oE s <:1FJ 1, 2> RY
HolEE Aoz FugEd g FFL & ggplot2ol| Al 18]= HA S Aot of7]d
A EHE AAste AdA AFRSY 2= AE RS 83149 GoGE Stata, Julia &
xE 7tEF yE HZRFA dSA7= A kst HFE dojdA FEH e 2A
o] xakA| gk dHolg Alztst A A A Aol Q= Adelth
gExe v AREy Agzzo] uHE GoGE RelA Fd3 ggplot2d 837
st AZE diAle] <® 2>9F o] A A= 4 ggplot2 7145 Rel A A &)
A718 Foz AL Fx gty oFike] A oF gt} ggplot2 H71 A& A5 AA % ¥
e gagu <ag 2= f(z) =229 1 gk dolE W] Had vE Hf7Ae
e 329 Frho 28 oA WAL Egstal e B #H71A] “tidyverse” i
B opzoth, ol€g% gz g #A 7| E o3 #Zo] A= o] E.
ol A Wiy osaiA At A7 A
nl Z2AAO T Ee] RS Exz uii >install.packages(“tidyverse”)
WO =g MAolth oTo| saEA w >library(tidyverse)
4GS AEA ol & wAA HAHE o
[} 0H1 ]__ ]]120 :'1‘] ‘>,o] Q]L}E]'L}tﬁgR/] 0%01012
a8 Yo gzt SdHTh i
2 o]2 Y& R #<&dA Agsd Ay
AF7HA Args uE BEUZ dolg Az .
] i g 945 4 U tldyverse WA S A A3k
b5 9o FEArEe s zo] FAT _
] S x#te W "oHE - 10914 107H4
4 9tk dlolg o] W3H(Data Transformation) ]
_ Asta, yoll= x& AlwsiA oS 2ol
< B8 a2 =E 17 9§ dlo]H(Data) QA
g gl AERddy 8 dAsan A4 A
#oFel SFel vlsteA RS 2¥ $E S ¢« 010 # <10, 10744 14 Zbeke
SR TlsetA g A€/ b S ur=olA] xo] AF 1)
ole] Ajztste]l &4 A4/ AR ol F U >y <= X2 # x2& yol A%
AEskshd (1) A=W 3K(Data Transformation),
(2) dleolE{(Data), (3) =4 (Aesthetics), goplot2o] A= HolHZH e gz E
(4) 71stst4 2 /28] 7] (Geometry) €] ag7] 93 7|E golHE AJEEER x v
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Aes dolHzde] Hol2(Gh)E vt
o] Wge}

> df <- dataframe(x,y) #x,y EHlo]&< tlolH
x| oo Z dfe] A (2)

e 2ol AASAM plol A4z}
Aesthetics®] FZQl ‘aes’ FAS L&A
A7

> pl <- ggplot(df,aes(x=x,y=y)) # dfell #%
H Datas xFd x, yFol y2 FA43A pl
of AreFoR wigA % 3)

‘geom_point’ WHolE AE3IA pl Hel
7]} 84 y_ook% Aeefa = o §Ad o

>ggplot(data.frame(x,y),aes(x=x,y=0,size=y)) +
geom_point() # <% 2>

3. XigtHetal mo|oT it

GoG  Basics+ ] o] W 2H(Data
Transformation, ©]3F DT)Z} ©o] € (Data),
=747 (Aesthetics)? 71882 2o A&/
2] 7](Geometry) 2= TFAE  Add.  Re
goplot2 71 A= GoG Basics9} 1112 g
AZ g gdeh 23] A (-l AIAE R
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"?*’L toly AlztstE fsiA ggplot2el A
o3 dolyg e dHolHxZy
(Dataframe)©|t}. dlolEZ e 7hd Ll
ARl AR FHE F(Row)> #HSL,

¥ o]
HE

]| ]
o

a9

4 (Column)2 &4 (Attribute) 2 -4
AT A5 Feolth oA F

71, w5, A8, 4EE AN Hol R

e .
S0 g

pud

q

olgl el dolHE

Roll M= ol =g
48 (Variable Type)o] glow,
7Fx HolElRE ggplots &3l
Al Ztst7t 7hs stk webA thE FEe b
olE|E dlolE XY ¢Jow wH ok at= A9
b A EE age BN Bol HAsty
o] W&ol ‘dataframe’©] T},

&2 Name(©]&), Height(7]), Weight
EFA), Vision(A &), Gender(X®)gl=
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Name Height Weight Vision Gender

<chr> <dbl> <dbl> <dbl> <chr>

=45 180 70 15 o
AlApolct 170 50 12 &
=K 190 75 09 =
fugsiet=, 160 45 18 o

<08 3> ol Zef &(df1)

> dfl <- data.frame(Name=c("2-Z25" "AA}
A A=A A ] 4”) Height = c(180,
170, 190, 160), Weight=c(70, 50, 75,45),
Vision=c(1.5,1.2,0.9,1.8), Gender=c("g","]" "
"relr)) # <19 3>

<a¥ 3> 2 delHgEZysl dvolHE
Y2 dlole YH(Wide Data Format)hil
geh olgl Ee FUF dolHE <ad 4>
g o] AT & 9tk o] ol FAS
71 dlol8 #ej(Long Data Format)g}il 3¢
<Y 3>8 <a¥ 4>9F Fo] wie=
& Oss Adstd Ak

N

SIS

> dfl_long <- gather(dfl, Features, Value,
c(Height, Weight,Vision, Gender)) # <ZL¥H4>

<29 4>9 HolHEZYde <18 3>9
gaoz vty] M E s A

> spread(dfl_long,Features,Value)
dlolel= A&5E 27 Aok
AsEA gt 2g =z g7
lolel & wHE7] SsiM = Weko] 2
oo wEs wEks oy W e
4= O]Ed 3ol &

AlE Abg-efof dhu

oo S
ot

o e,
- o o

©

O

=
ofr
on

e o
o,

r

© X
o r2
flo
W
tlo my rir

7}

Name Features Value

<chr> <chr> <chr>
== Height 180
LA Height 170
H2K| Height 190
H90dg  Height 160
EZS  Weight 70
Alafalct Weight 50
=K Weight 75
Mdoiodet Weight 45
== Vision 15
AlApolct Vision 12
H2XK| Vision 049
=l Vision 1.8
EZE  Gender L
AlAPQICH Gender 8]
Fo =By Gender =
Molojet Gender 6]

<dg 4> 21 oIy &4

Eﬂ o] FJTE: F= }l( filter),

W&l (mutate), 1533k (group_by), M-S
e e M (select), & °F(summarize)dh+=
O o]FojAt) sl gL R o
Aol WHololtt dE B <a¥ 3>
glolE(df)ol A 717} 170 o] Aol #=x
ol WHe et 2o

=]
i=h
lf| 12 (K o2

=4
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> dfl %>% filter(Height >= 170)

7kall B2k BMIE &)
ojEE thg¥ o] HolHE wste df2

of A4 % e,

> df2 <- dfl %>% filter(Height >= 170)
96>% mutate(BMI = Weight/(Height)"2)

Name Height Weight Vision Gender BMI
<chr> <dbl> <dbl> <dbl> <chr> <dbl>
s 180 70 15 = 0002160494
AlApQICH 170 50 12 M 0001730104
F 2K 190 75 0.9 = 0.002077562

< 5> df2 OI0IH

BMI&= 10-40 Atele] & zbe=d], <1d
5>¢] BMI= #7H7F Z5Ed 1 ol f &
BMI Alxbell= 715 AE R H7E ofyet v
S92 Aok sy wWiEelth olE ¥y
sto] Al BMIE Axtstz] flsiA 71 170

7%% PAR Eﬂ

o] el AMES Wy 712 10002 Yo
e T2 X3, BMIE A4FeiA <19

6>3 22 AdE A=

o

W2 s 2

> df2 <- dfl %>% filter(Height >= 170)
%>% mutate(Height = Height/100) %>%
mutate(BMI = Weight/(Height)"2)

Name Height Weight Vision Gender BMI
<chr> <dbl> =dbl> =dbl> <chr> <dbl=>
= 1.8 70 1.5 o 2160494
AlApeich 17 50 12 o 17.30104
Fal=bx| 19 75 09 = 2077562

<08 6> df2 (BMIE M2 A4

36

<ad 6>A 717F viHEe 2 vk As
e = ok 7)ol wel dHolgE Ha
995 wta, BMIE AlXbeiA A2 4

of Frleh: Qee] Hgo| o HEiel

o] 3
718 Takhe e usd 2o o A3
= <a" A g g

> dfl %>%  group_by(Gender) %>%

summarize(Mean_Height = mean(Height))

Gender Mean_Height

<chr> <dbl>
=1 185
o 165
<21 7> 08g BRg P8 21

W <23 4> do]E o)A FeaturesS}

o]E
Value ®9F #Hohll= W o33 2o}

> dfl_long %>% select(Features, Value)

o
s 2g7]d
= Axpolt},
W3 ofolt o7t EAgTE o 7oA AA|
H Cfilter, ‘sroup_by’,
‘summarize’= Wo| 2tol= 7] W F ool
of¢lol I Rol M= thekgh dlojE WE Wy
v gzt EAs) o9k #wE A

‘mutate’, ‘select’,

-
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WHEe =332 (2014)9F Wickham(2017) Wilkinson(2012)2 & 3H, ¥¥, 3
& Fastr] wpgo o, o4, H2E] kA WF, 167 SFE
Tl A AR Aolu A4 FE e
gdAds 1 o xyZFel sk 59
4. St DY MeEd/2)7 A9 dolHE griEA wAT + Ao
old o] HZ GoGE FdH 1YY A=
dolg 7k FHl oW oA 2jzs 1 AHA o7 32 227t gl
g7ivt b "o g EEs g AL goplot29] A/l =4 &= HEE ‘goplot’
ol A Mg gt upe} Zo] HAHn 7]3eHA o, F& ‘aes’ FAS AEaA AA T
R de/agr|e bs ¢ vk 2%l 2™ oA gz AR W
449 go]EH Aestheticst 18]~ Aol A ZEE 918 dHolEox: atE A&
ool A A" Tz dg ouE 2y k=g
(Perception) ©] tF(Wilkinson, 2012). =& A =& A Fol= V5EgA BYgS Y
zqo}b AL de] 1 of @A yebiar Q14 af A%
o

i olE: Fo 1¥v HAHGeometry)7t
Q2 = GoG Basicse] ulhA| =
shehd By Ade/agr)E vt

u7} 517] &L, *“%‘Olﬂr 4 7], A9 & e A4 7] (geom_point) ol A 24 1] 7]
7] Tl wekA aezrr ddehe JETF (geom_line), 3] ~E 1% (geom_histogram),
sl g2A A" = Slves "M S g 2E ¥A(geom_text) & ThFEHAl EAIgH
A4S Aestheticsehal FEI A2 o7t ct. EﬂolEi A2 gkel] Ak FEEHE g
ol md =AAo| webd a#zZ e me I 2= Prabhakran(2015)3 RStudio(2020)
ARl 7= gebd 4 gleE R Aesthetics & Fasty] mkebd, o7jdM= g ZE
e 92 44 dAel & ghe g3@olt. 2= AbElE 8 ggplotel A A A 7

manufacturer model displ vyear cyl trans drv cty hwy fl class

<chr> <chr> <dbl> <int> <int=> <chr> <chr> <int> <int> <chr> <chr>

audi a4 1.8 1999 4 auto(l5) f 18 29 p compact

audi ad 1.8 1999 4  manual(m5) f 21 29 p compact

audi a4 2.0 2008 4  manual(m6) f 20 31 p compact

audi a4 20 2008 4 auto(av) f 21 30 p compact

audi a4 28 1999 6 auto(l5) f 16 26 p compact

audi a4 28 1999 6 manual(m5) f 18 26 p compact

volkswagen passat 1.8 1999 4 auto(l5) f 18 29 p midsize

volkswagen passat 2.0 2008 4 auto(s6) f 19 28 p midsize

volkswagen passat 20 2008 4 manual(m&) f 21 29 p midsize

volkswagen passat 28 1999 6 auto(l5) f 16 26 p midsize

volkswagen passat 28 1999 6 manual(m5) f 18 26 p midsize

<& 8> mpg dataset(R)
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sheA ok MeE/agy) AxE S (manufacturer)®] 3871 X @ (model)o] o3}
WS A R A A A ZA S (year), 7] F(displ), LEHEEZA
toly AlZtste B #AAE FetstA H (hwy), AHH 5 (cyl), Fs@2drv) 55
U W] ExE metatr] §g Aol it ZAbgE 2349 #HEA (o] 234702 FAHH
wolth. ol Wo A WMo fA mohs Az ot}
3 2HH E(geom_point)$F EEE JfEFE o HA w7 g 1E&EER Ayl A4y
2 3oshr] 9st W =3 (geom_density) & T, AxAdEd metx ofg A WaeEAE
STHORE oy AZtst AtEE Ay E et = 282 E a8 deolHE oy
<% 8> Rel & mpg ulolEe|th FHHO gloy, A% e /17

ol dolH= 157 AR AxRA wFostHE Y S xSl w 7] Hdisp), v

year
2008

2008
2004

® 2000
£ s e o
.- eo0oe o o
‘@ © 0 o0 @ @ & @ -
. e e o @ & @ =
we o P ® :f
° oe® © & ®:
T [ ] [
® @
& dub:
e @ @ &= @
o 200 & &
[ e e ) @0O® © O @
® [ X |
® &= o9 00
[ ]
b2
displ

<38 9> HiJI vs SHl (HEE, ABld Hf+g)
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ol Avlthwy)= E7]stal A=A L (year)=
MO TR v Ho R ddde] A
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