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Grammar of Graphics

» O|0|E{(Data): pandas DataFrame @4l Zt Y2 W, ZF A2 2HEX|
> O|F 0 (aes): Ha - AZE SH(F, My, 29

y='mpg', color='factor(cyl)"' )
> 7|58t 2| (geom): H|O[E ESH A 0f]) H(geom_point), (geom_line),
2H(geom_bar)
E7| Hek(stat): HIO|HE Jf=ZECE #HEt 0f]) Bl A& (stat_count),
3|HM(stat_smooth)
2Ixl(position): A& WX|, 2ic 2|X| = Of]) position_dodge, position_stack
27 (scale): ClIOIE| 2t — 3t Zf gt of) Mat L E, 27 wet Ha 2bd X1
Ell0k(theme): =/ZXHEZE/HE S AEHY H|Of
Facet: 5tLI2| EX2 08| A0 ECE 2& 0f) facet_wrap(' Species'),
facet_grid('gear cyl')
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| 2
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» mtcars (Motor Trend ZfX| 1974\ G|O|E{)
» Hi
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,1990H)
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> 88 AS-TEbR M 24, Ao 1 R Al

| =gt

Department of Statistical Data Science

Bi~: Sepal_Length, Sepal_Width, Petal_Length, Petal_Width, Species

B4 MedInc, HouseAge AveRooms, AveOccup, Latitude, Longitude,
MedHouseVal S



# AX| E AD
# pip install plotnine pandas numpy scikit-learn statsmodels
import pandas as pd

import numpy as np
from plotnine import *
from sklearn.datasets import fetch_california_housing

1
2
3
4
5
6
7 import statsmodels.api as sm
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X AE: ggplot 7|2 =4

# iris O|O|E{ E2{27|

# seaborng MX| 11 JZIH CSVE AIESHALE, OIAMEZE ZE FM JHSSHA|RE

# 07| M= statsmodels2| R C|O|E{Al H=Z &E&

iris = sm.datasets.get_rdataset('iris').data

# 2EH S 2Rt > L)

iris.columns = ['Sepal_Length','Sepal_Width', 'Petal_Length', 'Petal_Width','Species']

# ggplot 7|2 Z2Z: ggplot(data, aes(...)) + geom_*
= (ggplot(iris, aes('Sepal_Length', 'Petal_Length', color='Species'))
+ geom_point ()
+ labs(title='Iris: Sepal vs Petal Length', x='Sepal Length', y='Petal Length'))
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aes() O 7HE

> x, y: 2= 0fd
» color, fill, size, shape, alpha: A|Zf £ Of&

> C|O|E AEYE EXNEE X|H: aes('x', 'y', color='col')
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aes() A|ZF £XM — color

> B 4 SIS Sol @3 ME HOIE 0] U2t of
§§ A

> Q12 — J2telo4, W

[==]

» geom_point, geom_line, geo

from plotnine import *
import statsmodels.api as sm

iris = sm.datasets.get_rdataset('iris').data

iris.columns = ['Sepal_Length','

(ggplot(iris, aes('Sepal_Length',

+ geom_point(size=2)
+ labs(title='color: =EZH X

Sepal_Width', 'Petal_Length', 'Petal_Width',

'Petal_Length', color='Species'))

42t o§g "))
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'Species']
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> HFY 1|0|E1§

» geom_bar, geom_boxplo

217 |II
= a
geom

M-S H0lE Zhofl w2t ofd

s
_area SO|M FE AL

(ggplot(iris, aes('Species',

+ geom_boxplot ()
+ labs(title='fill: ==

=8 S ML

|

'Petal_

Length', fill='Species'))
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> FOILt 49| 37|E Cl|O[E] Zhoi| HIZ|A|H EF

> A&

- 37| v, ¥ - 258 37| i 7ts
> AIZX HIS XI0|1E E W /8

(ggplot(iris, aes('Sepal_Length', 'Petal_Length',
size='Sepal_Width', color='Species'))
+ geom_point(alpha=0.7)

+ labs(title='size: ZEFEl LHH|0]| [L}=E & 37| HE'))
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aes() AlZh &M — shape

HlolE] Zkol w2t ni
oM IS PRt o 2

0| 0|2 A, shapeZ X3l 7t

>

=]
> My

(ggplot(iris, aes('Sepal_Length', 'Petal_Length',

shape="'Species', color='Species'))
+ geom_point(size=2)

+ labs(title='shape: ESH & 2 FL£2'))
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aes() AlZh &4 — alpha

H, M, Mol FYEE ClolF Ztof w2t ojE
o e O BY) 1(EFY)
4

ol HE M UL EHE HI| A &

(ggplot(iris, aes('Sepal_Length', 'Petal_Length',

alpha='Sepal_Width', color='Species'))

+ geom_point(size=2)
+ labs(title='alpha: ZHtE! L4H|0f| IE FHE H3E|'))
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geom_point() — iris

(ggplot(iris, aes('Sepal_Length'
+ geom_point(alpha=0.8)

+ labs(title="AIAE: = A&t
)

,'Petal_Length', color='Species'))
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> COIE: iris — X% EZE £YE! Z0|(Sepal_Length)t £ Z0|(Petal_Length)
> Oj=l:
> x = ZHE Z0o|
> y =322 Z0|
> color :§§(8pec1es)— =Y MM E
t Mo EM
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geom_line() — mtcars O|A|

mtcars = sm.datasets.get_rdataset('mtcars').data.reset_index()
mtcars.rename (columns={'index': 'model'}, inplace=True)
# Qo] M QlMAE Az XY AR
mtcars['idx'] = range(len(mtcars))
(ggplot (mtcars, aes('idx', 'mpg', group=1))
+ geom_line() + geom_point ()
+ labs(title='mtcars mpg (2| QIEIA #=A{)', x='Index', y='MPG'))
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geom _bar() — housing 717t HIE

cal = fetch_california_housing(as_frame=True) .frame

# TEHTIX| 7ZHs)

cal['MedHouseVal_bin'] = pd.qcut(cal['MedHouseVal'], g=10)

(ggplot(cal, aes('MedHouseVal_bin'))

+ geom_bar ()

+ labs(title='FEHIIX| E2|F FZt HIE', x='MedHouseVal bin', y='Count')
+ theme(axis_text_x=element_text(rotation=45, ha='right')))
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geom_bar() — housing 717t HIE (Md)

vvyyy

HIO|E{: California housing — Z4Z|ZL|O} X2 ZEH G|0|E{(1990H QI ZA}
7|gh
Hxz:
> MedHouseVal = &9| FEH 7}X|(TH2|: $100,000)
» pd.qcut(..., q=10) — HH| C|O|H{E 10712| 2{lF FUSE LiF
> 7Hbin)2 HFY HIO|E 2 HEtE|0 xF0f| AL
geom_bar: Z} 71ZHbin)0i| &35tz BEX| Ip(RIk) FA
labs: - x = FEH7IX| F17F - y = Bl (Count)
theme: x& 20| AX|X| LT = 45 3|H
At sl M: - EF 714 A7HESHR]- S0l FEH0| S US - 29 7HHAH(QLER
T2he ATHEOE BEX|7} B ~ FErt 2EO| HIThE A EHol

= -

Department of Statistical Data Science 19



1

geom_histogram() — &3 0|3}

(ggplot(cal, aes('MedHouseVal'))
+ geom_histogram(bins=40)
+ labs(title='FTEHTJIX| 2 ', x='Median House Value'))

# MOHEIE= S|AETEY

(ggplot(cal, aes('MedHouseVal', y=after_stat('density')))

+ geom_histogram(bins=40, fill='skyblue', color='black', alpha=0.7)

+ labs(title='FEHJIX| B (MCHEIE)', x='Median House Value', y='Density'))
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geom_boxplot() — 15 H|u

(ggplot(iris, aes('Species', 'Petal_Length', fill='Species'))

+ geom_boxplot ()
=E|

+ labs(title='Z3Y E< ZO0| H[W"))
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S geom 22} Ii20[E

> 38 *X: geom_xxx(mapping=None, data=None, stat, position,

. o (o] = AN AL o
> mapping2 49| aesE HOE = US

» alpha, size, color, fill & O/& &4
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2f|0[o] 7HE 2 SH

(ggplot(iris, aes('Sepal_Length','Petal_Length', color='Species'))
+ geom_point ()

+ geom_smooth(se=False) # FA|EHDE EHCI

+ labs(title='&|0|0] =S&: ™ + ARSI (MOh) "))

~
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Visualization with statistics



geom_smooth() — F=A|M1} A2 27t

> gk CIO|E{2] FHIE MMz Ho{F= 28 JMS I8

> 7|2 SEh x, yo| BHE H|Z 2 HHAl(loess) EE= 5|2 (linear, glm S)2
> =Q Ol
> method: AFE #H X|H ("1oess', 'Im', 'glm' S

> se: ME[FZHHEA| 02 (7|2 True)
» span: loess M| PIZtE £H (0 1, &=
» color, linetype, size: M ﬁEfOE'

> E8: MHEE 90| FNME A Holef TEin ZENe HEsos
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stat_smooth() — g|7M

1 (ggplot(mtcars, aes('hp', 'mpg'))
2+ geom_point()

3 + stat_smooth(method='1lm"')

4

# M I-TLIM + A2zt
+ labs(title='0}2 vs AIH|: M
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stat_summary() — 2F

> of8h GlO|EI| 29 S

> 7|2 H2|: fun_y ((EE fun_data)E A&t & X|

=t

> FQ Of7fE:

> fun_y: y& US AlLSt= &< (O np.mean, np.median)

HA/HEQRX; Z0] 0{2] 7tS vhetst= &
> geom: =3 AHEH X|H (O: 'point', 'line’, 'bar', 'crossbar')
AEtY 2

» fun_data: W + &

» color, size, width:

> g OEE ol QoF 9l @ It S WEA Eo 7ts
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stat_summary() — QaFM

1 (ggplot(mtcars, aes('factor(cyl)', 'mpg'))

2 + geom_point(position=position_jitter(width=0.1, height=0))
3 + stat_summary(fun_y=np.mean, geom='crossbar', width=0.5)
4+ labs(title='AZ2IEH =4 MPG R (T2 AHP "))
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MA/RIST| AHY

(ggplot(iris, aes('Sepal_Length','Petal_Length', color='Species'))
+ geom_point(size=2)

+ scale_color_manual (values=['#1b9e77', '#d95f02', '#7570b3'])

+ labs(title='=& AHAF AF QA 0f'))

Department of Statistical Data Science

29



(ggplot (mtcars, aes('hp', 'mpg', color='factor(gear)'))

+ geom_point ()

+ scale_x_logl0()

+ labs(color='Gear', title='x= Z HEl + Hg| M= HZA"))
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HOfF: 7|2 AEFY

(ggplot(iris, aes('Sepal_Length','Petal_Length', color='Species'))
+ geom_point ()
+ theme_minimal ()
+ labs(title='theme_minimal Oi|A[|'))
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2
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4
5
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7

theme() M8 =FH

(ggplot(iris, aes('Sepal_Length', 'Petal_Length', color='Species'))
+ geom_point ()
+ theme (
legend_position='bottom',
axis_title=element_text(size=12),
plot_title=element_text(weight='bold'))
+ labs(title='E{|O} M|E FHAE{OFO[="))
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facet_wrap() — iris 54

(ggplot(iris, aes('Sepal_Length','Sepal_Width'))
+ geom_point ()
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facet_grid() — mtcars 7|0{x &2l

1 (ggplot(mtcars, aes('hp', 'mpg'))

2 + geom_point ()

3 + facet_grid('gear~cyl') # S=7[|0{, P=AZIH
4 + labs(title='facet_grid: 7|0{x&AIZIF"))
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Facet2l G|O|E] &4 QAL

=

> Facet Ha= B2 EXY5H0
> ZAZ/5|4 FiE|DE| X2 Z

» long vs wide 4! 0|57}

G

Fet(Esd 28

o
S
=2
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long vs wide g4l (74)

> wide: HE Qo[ 7t22 XTI FEH(O: 2F SHX[7HEE )
» long: variable, value = =9l YEf — ggplot HHo| AFR
> Facet/Ma/RYF SO= H 7HH| W7t EO|
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pandas.melt() — wide — long Hist

» oish A(column) FENZ WA El 048] BiE SH(row) HEHZE =03(long format) A&t

.
-

v
41 1

1 DataFrame.melt(id_vars=117& <, value_vars=H{SCHAIA,
2 var_name='A|EH=0"'  value_name='ZtH ")

Sl Ad:

L=

» id_vars=['Species']:

» value_vars=[...]: long °d*'0§ HetEt d 5 (Sepal Length Sepal_Width,
Petal_Length, Petal_Width)

» var_name='Measure': {2l & O|E0| X{ZE M H4H

» value_name='Value': 2 S0 M&E M ¥4

» Zo}: - Species, Measure, Value 3702 Y= 719 E long format H|O|E{ - long
format2 ggplot A|¥2| facet, M, 2 O1H 0| R
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: wide—long B2t + facet M &

prs

# irisE long2 2 B2l (Sepal/Petal, Length/Width)
iris_long = (iris
.melt(id_vars=['Species'],

value_vars=['Sepal_Length','Sepal_Width', 'Petal_Length','Petal_Width'],
var_name='Measure', value_name='Value'))

# LM == 22|, Zo| /|

iris_long['Part'] = iris_long['Measure'].str.split('_').str[0]  # Sepal/Petal

iris_long['Dim'] = iris_long['Measure'].str.split('_"').str[1] # Length/Width

© 0 N O U A W N

10 (ggplot(iris_long, aes('Species','Value', fill='Species'))

n + geom_boxplot ()

12+ facet_grid('Part~Dim') # Tl =Sepal/Petal, Q=Length/Width
13+ labs(title='iris wide-long Ei2} & facet_grid'))
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groupby/summarize + A|Zig}

1 mt_sum = (mtcars.assign(cyl=mtcars['cyl'].astype(int))

2 .groupby('cyl', as_index=False)['mpg'].mean())
3 (ggplot(mt_sum, aes('factor(cyl)', 'mpg'))

4  + geom_col()

5 + labs(title='AIZIE =2 HH MPG', x='cyl', y='mean MPG'))
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housing: A5 17t FEHJIX| W

cal['MedInc_bin'] = pd.qcut(cal['MedInc'], g=10)

cal_mean = (cal.groupby('MedInc_bin', as_index=False) ['MedHouseVal'].mean())
(ggplot(cal_mean, aes('MedInc_bin','MedHouseVal'))

+ geom_col()

+ theme(axis_text_x=element_text(rotation=45, ha='right'))

+ labs(title='25 228 I FHIKX|', x»='25 22", y='S2 FEHIIX|"))
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