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One look is worth a thousand words.

A picture is worth a thousand words.

[1] https;//zh.wikipedia.org/wiki/— =T 5
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One look at our line of Republic, Fire-
stone, Miller 2nd United States tires can
tell you more than a hundeed personal
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Wilkinson [ 81l T — 2 FORIRFTE Sii B IR EREREIENN, %EREE T4 ZGHER X — N, —
skt AW NS T R A 12

¢ 2X\)

A
YR

o EFEAHATER R IREE AT EEE (data) DU —RAINEBHEHRIZEX MK E RS (mapping) ;

« JUTHR (geom) EMRAERIFPLRERIREILILER, R, & 2UFEF;

o« GilHEH (stats) BAEAERATHIRAICE, BlUn: BEIE P HERURIRETTE, B0k — D 4B R R A A Lt
AU TIERE . SUit A2 nlikny, (HiEEAEHGH;

« PR (scale) HIMEARREREAVIREBS FIEE 2R, FUNHEE, RNSFEYCRER R A REBIE, RIPRER
DR R R T E BN A prd, e 15RPR_ B2 METFERI R — S, (12 A DU B A s BUs 4G B BT

« PR (coord) fiiid 1 EGEZ NI 2 EFERTER TR, EREIEA & B R s, A1
AR ER/RERR, (HA] DORFHAZ By HABSRAL QAR A bR sl B #5252

« Sl (facet) ik T UNMREEHR DN DT, PANAITR 78BS TR, 70 1] AT AR A ] B kY
TRIEE,

[1] Wilkinson, Leland. "The grammar of graphics." Handbook of Computational Statistics. Springer, Berlin, Heidelberg, 2012. 375-414.
[2] Wickham, Hadley. ggplot2: elegant graphics for data analysis. Springer, 2016.
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plotnine II

- JavaScript S

AntV | G2 v

Grammar of Graphics vy L. wilkinson

The plotting space you are using
Statistical models € summaries
Rows and columns of sub-plots

Shapes used to represent your data

B 2RIR: https://medium.com/@TdeBeus
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gegplot2 S T BRI, 1X2—ERDRATIEAIA 22 &
FER3ZE B I IETE RN,

BAMER B — KBRS AR KRG 154 LG [39R
FHEFEHIL? IRATRECE R TER, HNMIXEILESRE
SRR — 2, SIERNGRRHIRER Z IR T 24 RR? 2
EARSR, ERAER? BEMRR, ERIRLMERR?

7T 2z mpg BB, 1217 PA MRS displ JIFE x
B, hwy TAE y Bl 201 S

by
[ ]
L X ] [ X ]
seBBeR
a8 B
esedded®?e
[ ]
LY LY ]
* o2
2 L X ]

ggplot(data = mpg) +
geom_point(mapping = aes(x = displ, y = hwy)) .
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Al DA “4ERUR BRI =&, il class, 75
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NER) o EOVELM R value” X MaRFE R EHER
{E, PTLA R level” OKF) XMAKERREFE
PERIE, TR~ RRIRVIN, FERMIB R 7K
e, LB, AN =AY R,

TR E AR E TP JE MR v B R &, Al DA
IRHBARRIAERAS S BN, AT LA R AR EL L Dy 28
= class , MIMEREBMIRERZREL:

ggplot(data = mpg) + geom_point(
mapping = aes(x = displ, y = hwy, color = class))
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. compact
e *  midsize
®  minivan
& pickup
subcompact
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TR RIS 8, FTFEERL aes() FHRFIA
JE B A FRFI A A FR R R, ggplot2 = HE A&
A BRAH D EME— R ETE R MEKE CABI A2 M — A2t
), XDEEFBREER, ggplot2 EXTRIN—1E
{51, DAZRZREE e KPR B AE Z [RIHYR BR R

XHRATEE D ETE R MR, L aes() #RA]DAK
HAREG — M n R R REGER, aes() HEEH{E
SN R IS RS E—E, REEIEHZEZR
HUBRSF 28, IX—1B7RRIA 75T x Fl y FUEZEE R
BHE R x BN B y B E AR SR BIE e, BIA]
DA 2 B R R n B S B Rl AL 1

A AT U R EEE . Bilan, BArTaT LA
LEEFRRYPTA AR Ay B

ggplot(data = mpg) + geom_point(
mapping = aes(x = displ, y = hwy), color = "blue")
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displ

MK BB [FIFEAY x 28 y AR, 1 HAR R R EGE, HIXFHKEFF A
—#F, BN B ERARB AR GORF R R, 1 ggplot2 1BIAAH, (]
FREMEER T AR LR,

JURD 52 B R FREHRR U BT R Bl I AR E B AR (s Y T LA
X RRRRFAAE M AT A, BN, FEEEH 7RI UTNR, rkBEfER T
B UTNR, FEL&EEH THEENES N R, BUREFTR 7XMEs,
EATMEH SN R, GHAEE R IREPTR, AR PAE A RR LR
KREFRFAREREGE, EMRIEGEH 7R UTRR, MURIEER 7 -Eg)L
AR, P HEHZORU S ERE,

ggplot2 HAYEEA LD R R BERA — 1> mapping 2480, HEZE, ~E2EMER
BYHANGE S MUY R, K] U E SR, EARRELR R, M
Al DA B AR RIS,
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ggplot(data = mpg) +
geom_point(mapping = aes(x = displ, y = hwy)) 40 -

ggplot(data = mpg) +
geom_smooth(mapping = aes(x = displ, y = hwy))

s

ZARTE A —sKE P ER 2 LN R, ATEAA ggplot()
PRIECR AN 22 T LARTN S R 2
ggplot(data = mpg) +

geom_point(mapping = aes(x = displ, y = hwy)) +

geom_smooth(mapping = aes(x = displ, y = hwy)) .

2 3 4 . !
displ
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JRCDLES

(R, PRI E T e, RN y ol
A BN hwy B oty , BRI N7 1B AR
AR, (BRI SRE—Ab, BR E  7
— ML ggplot() EIEL, ggplot2 KX LML
P 4 R 7 S E P S A T LR R FR, B

B, DUFAREBEAHIL S R R

ggplot(data = mpg,
mapping = aes(x = displ, y = hwy)) +
geom_point() +
geom_smooth()

QUERCRF RN TAE T LT R AR, BB Z, ggplot2 25 H:
BRI EZRRERRET, ER i AR a7
sEREIG, EIONZEBEE , XK, BAl1R]
DAEAFRIRYE Er AR B E M

v

V
A

EX
YR
ggplot(data = mpg,
mapping = aes(x = displ, y = hwy)) +
geom_point(mapping = aes(color = class)) +
geom_smooth()
40
class
2seater
compact
. ®  midsize
= -
= ®  minivan
*  pickup

subcompact

SV
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FEE, PRA] DRI EZEE A REEE, FEH
ST R ORI U2 mpg BIBE— T4, R
%, geom_smooth() EREHHI R EHESES T
ggplot() RMEHMEREBIRSE, LSRN INEER
N

ggplot(data = mpg,
mapping = aes(x = displ, y = hwy)) +
geom_point(mapping = aes(color = class)) +
geom_smooth(data = filter(
mpg, class = "subcompact"), se = FALSE)

1
-
o

o,
A Ab

Q;V
x\

class
2seater
compact
® midsize
®  minivan
®  pickup
subcompact

UV
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R
geom_bar() ERE A AEHIRIFREALZIEE, GHSEE
LR 1 diamonds #HEEF IR cut B EITHRIZFEE A 20000
H Sz,
ggplot(data = diamonds) + 150007
geom_bar(mapping = aes(x = cut))
g 10000 -
STV x U RIR cut, JXI2 diamonds BRI — .
NMEE, v #ERIZ count, {H count /2 diamonds
':F'E]/‘Jﬁﬁo 5000- .
Fflzir G:::u-d "."EI",‘IGCIDd F'rer.ﬂium Idéal
cut
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i 128 i

22 I R BT BRI R IEFR Y stat (statistical transformation,
ISR,

Giit et ) o NEHRIA T geom_bar() b

1. geom_bar () begins with

2. geom_bar () transforms
the diamonds data set

the data with the "count"
stat, which returns a data
set of cut values and
counts.

3. geom_bar () uses the transformed data to build the
plot. cut is mapped to the x axis, count is mapped
to the y axis.

20000 -
oom oL ity gl elprel = Ly |-

15000 1
HIME_\
0.23 Ideal

395 398 243 Fair 1610 1 =
=
021 Premum E Sl 598 61 326 389 384 231 gwergmm Good 4906 1 2 10000+
023 Good E VS1 569 65 327 405 407 231 Very Good 12082 1 S
029 Premum | VS2 624 58 334 420 423 263 Premium 13791 1
031 Good J SI2 633 58 335 434 435 275 Ideal 21551 1
. -
ir

Good Very Good Premium Ideal
cut

B EE stat SEAUBRINE, VRATDARIE LN R R EUE H 7 iR 28 e, filan,
5& count, IXiHH geom_bar() f#H stat_count() BRECE TSI AR HE,

D
’{P‘
A»d

D
SIA
YR

PRI SGETT

?geom_bar /Rt stat AYERINE
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Stit 22

B R, JLAIN R BRI G 12 i R 0] DA E a8
Fi, #ian, VRe]CAE A stat_count() &t geom_bar()
REEHTAE BCETTE AR 5K A -

ggplot(data = diamonds) +
stat_count(mapping = aes(x = cut))

A DUXFEMER R, B4 LA R AEERR — 1 B0A
S, BPGITRHEBERE — BN LT &,
—MRIGUL R, IXTERE RAESE T LA 5 R O A 9E
DREGE 2, BE DU IS 2 #AY 3
JRAGR,

B

raX

\><]

A
YR

¢ 2X\)

o PRATREAR 278 S5 BOARYST T 2R HL,

o PRATRERE A S5 MG TR AR B AR B 2 R 1
HIERIARIE

o VRATREABZAEANS ham i ST 22 #i,

ggplot2 #2fit 7 20 2 PGt B DM IREH, &gttt
DHLER R — DR, KIHRAT DA% f80E 77 OR1GHS
B, #ilan ?stat_bin, WIRARZIEF RERHISIHZEHE,
a] PMER ggplot2 AR,
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(VAR

FICEIEA — T ET A ZIRE, VRATCAER color B0F fill EIEE MR ANFIEE L.

ggplot(data = diamonds) +

geom_bar(mapping = aes(x = cut, colour

Fair

ggplot(data = diamonds) +
= cut)) geom_bar(mapping = aes(x = cut, fill = cut))
200007 20000 -
13000+ 15000 =
5000-
-

N .
.- N
Good  Mery Good Premium  ldeal

cut

Fair Good  Very Good Premium

[deal
cut
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(VAR

W fill EREEMmE RS — s (0
clarity) , FRAKIESHIHPIHESEKR,

MR EFE 20000-
JEZFR cut #l clarity F—FPeH &, |
ggplot(data = diamonds) + 130009
geom_bar(mapping = aes(x = cut, fill = clarity))
§ 10000 -
IXAHES IR position Z2EULER M EEEE ThEEHE B
FERH, WRABERHEBXFEE, RIERT PAERH DA
N 3REZ —: "identity" . "fill" ¥ "dodge" . 5000 - . -
.. ..
Fair Good

Very Good Premium

Ideal
cut
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(VAR

position = "identity" K NMNREE B RIEET,
XF A KIEEFIEE, RAFKEXBEEES, N T
IS REE BRIk, AR DA E alpha ZECH
—DRUNIEL, TS SERSIERH; B RE fill
= NA, IE&KTESERIEH:

ggplot(data = diamonds,
mapping = aes(x = cut, fill = clarity)) +
geom_bar(alpha = 1/5, position = "identity")

count

S000-

4000

3000 -

2000 -

1000 -

Fa|r

md

Very Gaod F'remmm
cut

Ide al

clarity

sl2
SH
V52
V5
VV5z2
VW51
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(VAR

position = "fill" MRCERGHBHEL, HEBHMESF on-

EEARMNGER, FIXASPE R AR Bt
A AT LR

0.75-

ggplot(data = diamonds) +
geom_bar(mapping = aes(x = cut, fill = clarity),
position = "fill")

count
(]
[%)]
(]

0.25-

0.00 -

FIEiI' G-::-:u-d Very IG-:u-:u-d F'rerlﬂum Idnlaal
cut
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(VAR

position = "dodge" BEFAFHIKICRIIFIINE, X
FER] DR E AR bR B ST RO BAREUE -

ggplot(data = diamonds) +
geom_bar(mapping = aeS(X = CUt, £il11 = Clarity),
position = "dodge")

I'_'l

Fau

G:r:ud

Ll

Vary G:n:rd Pr ﬂr’num
cut
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hwy
w

class

m
o

WIRRAFTHER ggplot2 R 4TS, BOAAIRR B LE AR,
AT AT EIRSE VA x ABKTR y ASAREREIS NECR A, /R thes 5
eSO

coord_flip() ERER] DAZZH#E x HHAD y fl, HAEZEAHIKEFGLEIR, XIEH
GH, BWIEEIEESMFEH RS, HEEE x M EAESHZHIr eI TRAER
PRIMEERY :

ggplot(data = mpg, mapping = aes(x = class, y = hwy)) +
geom_boxplot()
ggplot(data = mpg, mapping = aes(x = class, y = hwy)) +

geom_boxplot() +
coord_flip()
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lat

45 -

long

coord_quickmap() ERECR] IAHIEIL B SIERIMMLL, M#H ggplot2 =S
B, X R I B2

nz < map_data("nz"

ggplot(nz, aes(long, lat, group = group)) +
geom_polygon(fill = "white", colour = "black")

ggplot(nz, aes(long, lat, group = group)) +
geom_polygon(fill = "white", colour = "black") +
coord_quickmap()
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bR R

ldeal -
Pramium =
Vary Good -
Good -

Fair -

' ' ' ' '
a 5000 10000 15000 20000

20000 - Ideal Fair
15000 -
10000 -
5000 -

0-
remium Good

Very Good

D

O
QS

\><

D
SR

coord_polar() PREEHIARAEIR R, ARAEPRER AT DATE R th 25 ARG et 12 1] T
) — R R AR -

bar < ggplot(data = diamonds) +

geom_bar(
mapping = aes(x = cut, fill = cut),
show.legend = FALSE,
width = 1

) +

theme(aspect.ratio = 1) +

labs(x = NULL, y = NULL)

bar + coord_flip()

bar + coord_polar()

28 / 35



il

AINE N B K — R IR R E RN, 5 —F5k
R E BN, RIRT DUR S BdE 88 7 &,
XMTIER & S AN KA &,

AR BN B R AT 40T, AT DA BRI A
facet_wrap() » EF—MSERE—DAK, OIEARM
FHIRTE ~ S EHEM—MNEES OXEATHR“A
& R I —FEUESEN, RREBEE X LAY
{£i845 facet_wrap() &N 1% B,

ggplot(data = mpg) +
geom_point(mapping = aes(x = displ, y = hwy)) +
facet_wrap(~ class, nrow = 2)

]
=]

(>

’P‘
W{=)%
A.» 4A
VR
2seater compact midsize minivan
-
.
-
L]
*3 & {* .
. . .1'
. 2 4 6 7
pickup subcompact SUV
[ ]
.
»
¢
e
A |
. *' ! . .
L. ..lh-
. .
2 4 5 68 7 2 4 6 7 2 4 6 7
displ
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(>

R
FALEL P B T4, BEELE S ; . : ;
NERL facet_grid() 5—SHMWE—AAR, HIZA o-
REEH ~ AR B4, 20 .
A e st
L

ggplot(data = mpg) +
geom_point(mapping = aes(x = displ, y = hwy)) + -
facet_grid(drv ~ cyl)

e, |

. 0 30
8 '#
. ARgN,

2 3 4 6 7 2 4 6 7 2 4 6 ¥ 2 4 5 6 7
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goplot2 §) %

Fi2817.27)= B.04, p = < 0.001, n';,- 0.01, Clggy [0.00, 0.02) 1 = 1578

A s selosa wersicalar virginica
San -
B,
/J \ / degree R o
T8 / \ |r . M §ju R -
] oy ® 100 e Sl -
{ ?__\I \"'J-. 5 @ 150 20 .
£ [Ty ! | / . 5 & T 8 5 B 7 B 5 & 7 8
Beo % L Sapal Langth
weight B .. c Species
| 1 Bstoea
| s wersizalar
| 3 :
25 l 3 E,
]
4
PG PG-13 R
=107 (n = 508) (n = &76)
mpan 5 6 7 E 0 25 30 35 40 45
0 fareae of AU 10GUIBF i) = 288, Firaan, = 071 Sapal Langth Sepal. Width
passengers on the maiden voyage of the Titanic
am b,m 20
[Child]
2000 - 1st -
2nd s |
adjusted 1500 =
4
/ \ b unadjusted 3rd Male
1000- Adult
— S —
| |
L ! I 1 \! iahb
| B i \i n_neighbors
adjusted 500+ Crew ) 8 20
Femal 500
unadjusted = S | | = g 400
Class Sex Age
Demographic 200
20
Survived Mo Yes

ggplot2 ¥ &: https://exts.ggplot2 tidyverse.org/

Temperatures in Lincoln NE in 2016

Air Temperature I

Sea level pressure

]
Mean Tampasatura [F]

5 10 15 20

990 1000 1010 1020

Tasg [F]
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Plotly &

Plotly IR B (plotly) [ — I BN AH
PR, TH 40 SRORFRANER, WETHT. &
Al HUEE, I 3 A S I,

plotly ##37.7E Plotly JavaScript FERYZA 2 b, IX{HF R
FIF ] DA R S0 2 LRI AL, I al SR A
PUE RTE Jupyter Notebook, {RTFEZEIMNH HTML X
fF, BE A R A2 Web R HIFR,

Rh Pd Ag Cd In 5n Sb

l".._ J."’ /

;ﬁ;ﬁg

Ir M Au Hg TI Pb BI
Mt Ds Rg Cn Uut F Uup
Eu Gd Tb Dy Ho Er Tm

Am Cm Bk Cf Es Fm Md

[1] & ®: https://plotly.com/r/
[2] Cheatsheet: https://images.plot.ly/plotly-documentation/images/r cheat_sheet.pdf
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https://plotly.com/r/
https://images.plot.ly/plotly-documentation/images/r_cheat_sheet.pdf

Echarts & echartsar

ECharts 11 2 —/MgiH JavaScript SEIRHIFFIRATHIAL
£, Al DATeHNIa1TIE PC Mg b, A Y4t
KEkriEgs (IES/9/10/11, Chrome, Firefox,
Safari %) , JRKEMKIKEEFE ZRender, 12tE
M, KEFE, AlEEMECEHIREE e E %R,

ECharts it T HIAYTLE . HRE. #BU<E. P

B, Kzk&l, AT@itNERE, HTHHEEEE L
FIhE, DB, k&, AT REBZIRE TR R

&, treemap. JHHE, Z4EEdEIMILATFATNR, &
ﬁﬁﬁ? Bl BUim=FE, (FRE, HHXFESE IR
%, echartsdr [21 2 Echarts EI’J R 4F7E,

1] Echarts & & : https://echarts.apache.org/
2] echarts4r & ™ : https://echarts4rjohn-coene.com/
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34 / 35


https://echarts.apache.org/
https://echarts4r.john-coene.com/

AT
[@osle

AAE TS A CCBY-NC-SA 4.0 Z4X

AT © JEI5E

M


https://github.com/leovan/data-science-introduction-with-r/blob/main/LICENSE
https://leovan.me/

