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Matplotlib Basics




Matplotlib 7H&

Matplotlib 78
- oMol M 7t da| Al AlZtat 2o 222

- 20009 LCH =HEE John D. Hunter 7HEf — MATLAB A| 2SS IO|M O F3idte{= QA =t

- =T X (publication quality)| Jef= 4 7SO0l 1t CISX|s, AHY MO 7|2 =7
228
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- AKX X2k API: Figure, Axes& BAIH 22 ChE — &t 2= X 00 =2
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Seaborn: SA/& A|Ztst

Cartopy: A| &= 7|8k A|Z3t

mplfinance: & OIO[E AlZf2}

I

A|: NumPy, pandas, SciPy

W8 AZel CHAIEE =7] 27




A8 AMESH| oA 1

$ pip install matplotlib

import matplotlib.pyplot as plt

[1, 2, 3, 4, 5]
[2, 4, 6, 8, 10]

# o1 def=Z, HOole 22
plt.plot(x, y, marker="0")
plt.title("Simple Line Plot")
plt.xlabel("X Axis")
plt.ylabel("Y Axis")
plt.show()

Simple Line Plot




FEE AMES7| oA 2

import matplotlib.pyplot as plt
scores = [55, 60, 65, 70, 72, 75, 78, 80, 82, 85, 88, 90, 92, 95, 98]

plt.hist(scores, bins=8, color="skyblue", edgecolor="black")

plt.title("Score Distribution") B Score Distribution

plt.xlabel("Score")
plt.ylabel("Frequency")
plt.show()




m 72 S8
- plt.subplots() — Figure2} Axes 44-d
- Axes.plot() — OIO|Ef A|Zt=}

- pltshow() — 2= =¥

W = o5
- Figure: MM ZHHA (A ZE SHE= 2 E) sol
- Axes: M| HIO|E7t OA&{X|= EH
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I
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- - -

import matplotlib.pyplot as plt
import numpy as np

np.linspace(@, 2, 100)
X**2

.figure()

.plot(x, y)

.title("Simple Line Plot: y = x"2")
.xlabel("x")

.ylabel("y")

.show()

Simple Line Plot: y = x~2
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AMZt2} 30 2.4

- Figure — M| ZHHA
- Axes — H[O|H7| EAHE|= G4
X%, y=, =2 (ticks), 20| (Iabels)

- Artist = M, ", 2At 5 AN Al 24

O

. Figure
. Anawy of a figure

plt.figure
Title )
@ ax.set title —— Blue signal
Minor tick Orange II
ax.yaxis.set_minor_locator Legend
] ax.legend
| .
|
Major tick label
ax.yaxis.set major formatter
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ylabel m| O a
ax.set_ylabel O [0 Markers | a~~
. ax.scatter q:
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Major tick . 0
ax.yaxis.set major locator T~ m| -
- = Spine
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y Axis fig.subplots |
ax.yaxis—
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ax.xaxis.set minor formatter
xlabel
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Figure—Axes—Axis += C}0|0{ 174

import matplotlib.pyplot as plt
from matplotlib.patches import Rectangle
import numpy as np

fig, ax = plt.subplots(figsize=(6, 4))
ax.set_xlim(o, 10)

ax.set_ylim(o, 7)

ax.axis("off")

# Figure @9

fig box = Rectangle((©.5, ©.5), 9, 6, fill=False, linewidth=2)
ax.add_patch(fig_box)

ax.text(0.6, 6.7, "Figure", fontsize=12, va="bottom")

# Axes ¥Y

axes_box = Rectangle((1.3, 1.3), 7.4, 4.6, fill=False, linewidth=2)
ax.add_patch(axes_box)

ax.text(1.4, 5.9, "Axes", fontsize=12, va="bottom")

# = of0]2 EAl
ax.text(8.5, 1.1,
ax.text(1.9, 5.0, "y-axis (Axis)", fontsize=10, rotation=90)

"x-axis (Axis)", fontsize=10)

# == 88U

for t in np.linspace(1.5, 8.3, 6):
ax.plot([t, t], [1.3, 1.4])

for t in np.linspace(1.7, 5.7, 5):
ax.plot([1.3, 1.4], [t, t])

# Axes LHF O|O[Ef OfA|

xs = np.linspace(1.5, 8.5, 100)

ys = 3 + 1.2*np.sin((xs-1.5)/7.0 * 2*np.pi)
ax.plot(xs, ys)

plt.show()




Matplotlib - Figure

» subplots:
https://matplotlib.org/stable/api/ as gen/matplotlib.pyplot.subplots.html
#matplotlib.pyplot.subplots
. » subplot_mosaic:
. Flgure https://matplotlib.org/stable/api/ as gen/matplotlib.pyplot.subplot mosai
c.html#matplotlib.pyplot.subplot mosaic

fig = plt.figure()
fig, ax = plt.subplots()
fig, axs plt.subplots(2, 2)

fig, axs plt.subplot mosaic([['left', ‘right top'],

["left', 'right bottom']])

Figuree= A 12 2|0O|

Figuree Ol Axes@t E=3t Artist(M| 5, B, ZefHt §)8 =

|:|OI-

MZ-2 Figure= plt.figure(), plt.subplots(), plt.subplots(2,2) €2 &= Md 7ts

- subplots()£= Figure?t SA|0f| AxesE &7H BtESO0{F & HE|h &t
- subplot_mosaic2 Figure 20l Axes 21X E F7IE YHslF= He| &

15
S


https://matplotlib.org/stable/api/_as_gen/matplotlib.pyplot.subplots.html#matplotlib.pyplot.subplots
https://matplotlib.org/stable/api/_as_gen/matplotlib.pyplot.subplots.html#matplotlib.pyplot.subplots
https://matplotlib.org/stable/api/_as_gen/matplotlib.pyplot.subplot_mosaic.html#matplotlib.pyplot.subplot_mosaic
https://matplotlib.org/stable/api/_as_gen/matplotlib.pyplot.subplot_mosaic.html#matplotlib.pyplot.subplot_mosaic

Matplotlib — Figure - Axes

AXxes

- Axest HO|HE &A=z A2|= E9

- StLtEO| Figure 2H0l= B8 & 709l Axis(xF, y=)7t {1, 3D 2 M 747t E0{&

4>
<

- ZF Axes= == (tick)dt 20| =(label)= 7HEILE.
- set_title(), set_xlabel(), set_ylabel() 52 Sdll M= = 0|52 4d s

- ol =7t 2AE 278, = 89l X8 S HEZ22 X 282 Axes 4N HAMES S =%
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Matplotlib — Figure - Axis

AXxis

- Axise x=1t y= 2422 BHEsts A
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Matplotlib — Figure - Artist

Artist (Figure®lM =0l 20| R E 24)

- Figure, Axes, Axist2 Gt OtL| 2},

Text, Line2D, Patch(AtZ -2 §), Z= M(collections), El, M= S0| 25 Artist

- J20| AHE (rendering)E M BE Artist= canvas /0| 12 &

T2 20| Artists S AxesOl LI, Ol2f AxesO| A0 BREIHLE §7 CHLIX| Y=L

Lol_

- Matplotlib® #Z= Figure(TAl HHA) 40| Axes(EE FH)t R

« AxeslE Axis(xZ, y&) M2M, ° A FR2 Artist(M, 274, H3 T) ° IHAE= Y

 Figure — Axes — Axis/Artist 2= 52 ©I%15t= A°| Matplotlib2 Z&dt= Ay
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Matplotlib ¥= C|OJE| =

U o|E 7

- Matplotlibl| E2Y &+=2 28 numpy.array E£= numpy.ma.masked_arrayS 2O =2 B3

Jtot

2 numpy.asarray= &off HiZ@2 HetE = U= AN ZE 7ts

- 2Lt pandas2| HIO|E AX|Lt numpy.matrix2t €2 HIE FAF A M| (array-like)= 2/ =H 2 S

SH| B2 = US

[OIAl] numpy.matrixE HE U2 HE

import numpy as np
b = np.matrix([[1, 2], [3, 4]1])

b_asarray = np.asarray(b)

print(b_asarray)




Matplotlib &= H|O|E - =XIE QIH Y

import numpy as np
import matplotlib.pyplot as plt

# ot WE7] AlE 1 (AR Tt
np.random.seed(19680801)

# OO[E HM4zZ| dd
data = {
'a': np.arange(50), 0 H 497X H (xF HO[H)
'c': np.random.randint(@, 50, 50), 0~49 ALO| b= 57| (AMA IO 2 =)
'd": np.random.randn(50) HEEGHEE e se/f (27| U2 E8)
}
# y& HOIH 'b' = x= HIOIH 'a' + FS(EHEE * 10)
"] + 10 * np.random.randn(50)

data['b'] = data['a

gt = 1eeHi HCi (AEEZO H AVIZE ALE)
np.abs(data['d"']) * 100

entry b

# Figure(THN| ZHEH2A), Axes(HIO[E FY) dH
# figsize: J2iZ 37|, layout='constrained': A2 =2 O X[XNz}
fig, ax = plt.subplots(figsize=(5, 2.7), layout='constrained")

# AMHEE (scatter plot) 12[7|
#'a' - xJ, ‘b o yHE, ‘¢ - F MY, d - F 37
ax.scatter('a’, 'b’, c='c’, s="d’, data=data)

= =
# x&, ym ctd 23

ax.set_xlabel('entry a')
ax.set_ylabel('entry b')

# ez =9
plt.show()

20

entry a




Matplotlib =2

ARIK| A

A& QIE{H O] A(Object-Oriented, 0O AEFY) HhAl
- Figure2} Axes& X4 ddsta, 2t Zx o] HMES 2=t = F H O
(22 GlAl)
- fig, ax = plt.subplots()2 Figurel} AxesE BtE 5,
ax.plot()O|L} ax.set_title() €2 HAEE Solff +H4HQ dH=Z =

- AL #xTF Feot, St JfEL OE = 8|00tk S LR = O w2

B U5H 4= QEL o] A(Pyplot HH4l)
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ZAH| x|k (o0P) T4 x|

import numpy as np

import matplotlib.pyplot as plt
x = np.linspace(0, 2, 100) # M= [OO|E 44
fig, ax = plt.subplots(figsize=(5, 2.7), layout='constrained")

# M2 LHE g+ 224

ax.plot(x, x, label="linear") #y

Simple Plot

ax.plot(x, x**2, label='quadratic') # vy
#y | —— linear
guadratic
—— cubic

ax.plot(x, x**3, label='cubic")

# =t M= 273
ax.set_xlabel('x label")
ax.set_ylabel('y label")
ax.set_title("Simple Plot")

# el =7t .00 025 050 0.5 1lo00 125 150 173 2.00

ax.legend() % label

plt.show()




=5 UE{Ho|A T4 ofH|

A0

import numpy as np

import matplotlib.pyplot as plt
np.linspace(9, 2, 100) # Sample data.

.figure(figsize=(5, 2.7), layout='constrained")
.plot(x, x, label='linear') # Plot some data on the (implicit) Axes.

.plot(x, x**2, label='quadratic') # etc. .
Simple Plot

.plot(x, x**3, label='cubic')

.xlabel('x label") —— linear

guadratic

.ylabel('y label") .
—— cubic

.title("Simple Plot")
.legend()

000 025 050 075 100 125 150 175 2.00
x label




Artist 2Ep &

M MES £E Q1 =2 ArtistQ| setter HJIMES £

(Gl Al
plot &= 0|83l M M (color), M ==7|(linewidth), A AEF (linestyle)2 X|H
- M0l CHEHM = set_linestyle HIMEE 2 =510] AEIUZS HE S

M set_linestyle

https://matplotlib.org/stable/api/ as gen/matplotlib.lines.Line2D.html#matplotlib.lines.Line2D.set lin

estyle



https://matplotlib.org/stable/api/_as_gen/matplotlib.lines.Line2D.html#matplotlib.lines.Line2D.set_linestyle
https://matplotlib.org/stable/api/_as_gen/matplotlib.lines.Line2D.html#matplotlib.lines.Line2D.set_linestyle

Line Style

import numpy as np
import matplotlib.pyplot as plt

# 1. Ol =H|

# o A|EE 1F5I0] g Mottt 3ot A1
np.random.seed(19680801)

# B2EZE MEs B 1007018 582 (cumulative sum)
datal = np.random.randn(100).cumsum()

data2 = np.random.randn(100).cumsum()

# 2. Figure2l Axes ‘44

# 5x2.7 Xl 27|9| Figure®t StLIO| Axes 4
fig, ax = plt.subplots(figsize=(5, 2.7))

# x= 4f: oFH HO|H ZO0|(100)7tX| == HIE
X = np.arange(len(datal))

# 3. M dgj= 127
# X OHW M: datal 26 AIZISE, MM TR M F7): o3, M AEY:
ax.plot(x, datal, color='blue', linewidth=3, linestyle='--")
HR] M. data2 2f AlA@, # MY
12 Line2D ZiN| 2, 0| AELY | AFRE

ax.plot(x, data2, color='orange', linewidth=2)

# 4. SEY Al: BHY
l.set_linestyle(':?) # & B Mol M AEES -

plt.show()




A Ak (Colors)

B Matplotlib2 CHF-E2| ArtistO| A ALE

HAN HO| EA(allowable color definitions

import numpy as np
import matplotlib.pyplot as plt

# ot OO[H d4d
np.random.seed(19680801)
datal = np.random.randn(100)
data2 = np.random.randn(100)

# MY OE 7|E (0 ~ 1 H9)
colors = np.linspace(9, 1, 100)

# MEE Oe[Y
fig, ax = plt.subplots(figsize=(5, 2.7))
scatter = ax.scatter(
datal, data2,
c=colors, Aab 2t X
cmap="plasma’', plasma & E
$=50, Oz 27|
edgecolor="k' HE2| AMa (A3

)

# Zefdh =7t
plt.colorbar(scatter, ax=ax, label="Color scale (plasma)")

plt.show()



https://matplotlib.org/stable/users/explain/colors/colors.html#colors-def
https://matplotlib.org/stable/users/explain/colors/colors.html#colors-def
https://matplotlib.org/stable/users/explain/colors/colors.html#colors-def
https://matplotlib.org/stable/users/explain/colors/colors.html#colors-def
https://matplotlib.org/stable/users/explain/colors/colors.html#colors-def

M AELY (linestyle):

OrH AELY: https:

import numpy as np
import matplotlib.pyplot as plt

# t= OIO|E =H|
np.random.seed(19680801)
datal = np.random.randn(100)
data2 = np.random.randn(100)
data3 = np.random.randn(100)
data4 = np.random.randn(100)

fig, ax = plt.subplots(figsize=(5, 2.7))

# Zf HOIHMES MZ ChE 0O 2AEgEE 22
ax.plot(datal, 'o', label='datal') # ¥ 3% OtH
ax.plot(data2, 'd', label='data2') #
ax.plot(data3, 'v', label='data3') #
ax.plot(datad4, 's', label='datad') #

# Hel BEA
ax.legend()
plt.show()



https://matplotlib.org/stable/gallery/lines_bars_and_markers/linestyles.html
https://matplotlib.org/stable/gallery/lines_bars_and_markers/marker_reference.html

import numpy as np
import matplotlib.pyplot as plt

# OO 4d: Bd 115, 100007
mu, sigma = 115, 15
X = mu + sigma * np.random.randn(10000)

fig, ax = plt.subplots(figsize=(5, 2.7), layout='constrained")

# S|AEEH 2|7
n, bins, patches = ax.hist(x, 50, density=True, facecolor='C0', alpha=0.75)

# = ool2, M=, 82E FIt

ax.set_xlabel('Length [cm]")
ax.set_ylabel('Probability") Aardvark lengths

ax.set _title('Aardvark lengths\n(not really)”’) (r]Ot reeﬂly)

u=115, o=15

# XtHE (75, 0.025)0f HIAE F7}
ax.text(75, 0.025, r'$\mu=115,\ \sigma=15%")

# 5 Helor AX 4
ax.axis([55, 175, 0, 0.03])
ax.grid(True)

Probability

80 100 120 140

plt.show()
Length [cm]




8| (Legends)

B I=iZ=0M o] Cf|olE] AlE|=

import numpy as np

import matplotlib.pyplot as plt

# 5 HOlH 44
np.random.seed(19680801)

datal = np.random.randn(100)

data2 = np.random.randn(100)

data3 = np.random.randn(100)

fig, ax = plt.subplots(figsize=(5, 2.7))

# M2 CtE HO|Eet 2f|oj& X

ax.plot(np.arange(len(datal)), datal, label='datal') # 7|& 4 J2f=
ax.plot(np.arange(len(data2)), data2, label='data2') # 7|& 4 Jegf=
ax.plot(np.arange(len(data3)), data3, 'd', label='data3') # LCIO|OtZ= OFFH ALZ
ax.legend() # 2o HA|

plt.show()




M & T8 §|0|E| (Color mapped data)

import numpy as np
import matplotlib.pyplot as plt
from matplotlib.colors import LogNorm

# 1. CJO|E AA pcolormesh() contourf()
#X, Vi -3~ 3 72 128523 AR ST MY ’ ' ]
X, Y = np.meshgrid(np.linspace(-3, 3, 128), np.linspace(-3, 3, 128))

: X, YE 0|83 AttEl & 2t (5T HEl)

= O

(1 - X/2 4+ X¥*¥5 4 Y*¥*3) * np exp(-X*¥*2 - Y**2)

2. Figure®} 2x2 Axes M4
fig, axs = plt.subplots(2, 2, layout='constrained', figsize=(8, 8)) .\
# 3. pcolormesh()
# X HO|H(z)E MYL=2
# cmap='RdBu_r': &Z-utgf
pc = axs[@, ©@].pcolormesh(X, Y, vmin=-1, vmax=1, cmap='RdBu_r")
fig.colorbar(pc, ax=axs[@, 0]) # AAHi(colorbar) F7}
axs[0, 0].set_title('pcolormesh()")

-2 0

# 4. contourf()
# STM 7|Hb AHAF o4 scatter()

# levels=np.linspace(-1.25, 1.25, 11): -1.25~1.25 'S 11EHAH 2 Lhs
co = axs[@, 1].contourf(X, Y, Z, levels=np.linspace(-1.25, 1.25, 11))
fig.colorbar(co, ax=axs[@, 1]) # A&t} =7t

axs[@, 1].set_title('contourf()")

# 5. imshow() + LogNorm

# 2Kt HIES O[O|X[MEH HA|

# LogNorm: 21 A QY AA @ 22 Zhop 2 22 SA0 B2 7ts

pc2 = axs[1, ©].imshow(Z**2 * 100, cmap='plasma’,
norm=LogNorm(vmin=0.01, vmax=100))

fig.colorbar(pc2, ax=axs[1, @], extend='both")

axs[1, @].set_title('imshow() with LogNorm')

# 6. scatter()

# 8 EFRIZ Oloje #A|, 2t 2 M W HO|E (data3)0f 2
datal, data2, data3 = np.random.randn(3, 100) # x, y, *
sc = axs[1, 1].scatter(datal, data2, c=data3, cmap='RdBu_
fig.colorbar(sc, ax=axs[1, 1])

axs[1, 1].set_title('scatter()")

plt.show()




Seaborn Basics




Seaborn 27|

Seaborn 27|

- Python@| C|O|E| A|Zt3} 20|22z
- Matplotlib 7|40 2 JH& T B 2t0| OfLI2L EHA A|ZHSlE H@xoz 7

JleHoz MEE 2B ME - HALHDOOIE 223t

o

- Pandas DataFramel} 7123 ¥=

B i A
- 7§ X} Michael Waskom

=S|
=

ru|o

Matplotlib2| E&ot 478 & thegl
EAA™ O 0|E AlZt3}(statistical data visualization) 7+
- 7|& Matplotlib2| THA|

—_

HEF A A3 7+ A| B2 3E 29
Seaborn: Zt4%t ZEZ HE QIAIOIE K&

32
S



Y HElA & E&
- 7|8t HEfA: Pandas, NumPy, Matplotlib, SciPy

- Python HIO|E 24 HEjA2t 2X A=

fot
ol
Bl
o

I
~

Ofm
n--
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https://seaborn.pydata.org/

Seaborn XEHA

b |
(=]

Al

E7 HASI0 ZEALE 2A AR Jts

Al

ne
OH

- MatplotlibEC} A|Z4H oz MAHE 7|2 AE}
- Pandas® AtAA R HE — IO M|} AlZt2t7t oj & A HE =
- SAA 24 Z20E HAFL 2 A%t Jhs (O 2l 24, 2% H[W)
- Cifoh Mar e EQt HOF X[ — H1 M, =2 HEHO[H0 &gt

m T
- Matplotlib0f| H[S MEZX QI HAEHDO|H 2 Kot Y

- =7 FEE O AN FEe HAEDO[E AlME Matplotlibs 2T EASH0F &

- 2 HIO|H AlZ3ofE d& Mo A2 += U
- O E43F Al 25K 3D A|Zt3he K| SHA| S
34



Matplotlib vs Seaborn H| 1l

T2 Matplotlib Seaborn

Python X2 EHAQ A|Ls} Zo|EZZ = ho| EALS s

o H I_|- 11g||:_[_/|,_> Sl6t]1 EHA

W oy ot JAZE NAZOIN MAEH HAETe) A A S et wier

- N&& APl N& - A& APl M
Eq - NE 575? s - |2 AEY MEd

- 2 AHY HE - Pandas DataFramedt AfPIAEY ¢1F
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$ pip install seaborn

import seaborn as sns

import matplotlib.pyplot as plt

tips = sns.load dataset("tips")
sns.scatterplot(

data=tips,

x="total bill",

y="tip“
)
plt.title("Total Bill vs Tip")
plt.show()

Total Bill vs Tip

N
L] L L
[ %
o a8 e ow
o
.

30
total_bill




Seaborn =2 0| A|

B ALIE|2: S UE-AZICHE A AL H|E XHO|E 4

import seaborn as sns

import matplotlib.pyplot as plt
import pandas as pd

import numpy as np

# 7t OOlH dd: B A[E 1
np.random.seed(0)
days = ["Sun", "Sat", "Thur", "Fri"] -
times = ["Lunch", "Dinner"] T
CEYCRE |
for day in days:
for time in times: ©

# 2 Z80| Cfof & 3070 ME Ay time
bills = np.random.normal( EEm Lunch
loc=20 if time=="Lunch" else 25, # Y2320 H 59 Dinner
scale=8, # Y=o HZHA
size=30 # ME =
)
for b in bills:
data.append({"day": day, "time": time, "total bill":

Total Bill by Day and Time (Fake Data)

total_bill
[,¥]
o

pd.DataFrame(data)

# Boxplot 12|7|

sns.boxplot(
data=df,
x="day", # x=:
y="total_bill",
hue="time", #
order=days # x

)

plt.title("Total Bill by Day and Time (Fake Data)")
plt.show()
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Seaborn & 9| A E

import numpy as np

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

# Theme once
sns.set_theme(style="whitegrid")

# Reproducibility
np.random.seed(42)
n = 150
# SEXCZ AIRY O o|H
df = pd.DataFrame({
"category": np.random.choice(["A", "B", "C"], size=n, p=[0.4, 0.35, 0.25]),
"value": np.concatenate([
np.random.normal(0.0, 1.0, 60),
np.random.normal(@.5, 1.2, 50),
np.random.normal(-0.3, 0.8, 40)
1),
"group": np.random.choice(["G1", "G2"], size=n),
"featurel”: np.random.normal(@, 1, n),
"feature2": np.random.normal(l, 1.2, n),
"feature3": np.random.normal(-0.5, 0.7, n),

})

# O{7|0l seaborn E& B2 MY ZEE 7|0 £0[7]
# Copy & paste codes here!




Violinplot
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https://seaborn.pydata.org/generated/seaborn.violinplot.html
https://seaborn.pydata.org/generated/seaborn.violinplot.html
https://seaborn.pydata.org/generated/seaborn.violinplot.html

Violinplot Of|A|

# Violinplot:
# split=True -

# Figure2l Axes ZHA| 4
fig, ax = plt.subplots(figsize=(6, 4))

# Violinplot 2[7|

sns.violinplot(
data=df, x="category", y="value", hue="group", split=True,
linewidth=1.0, # HF2| & S

ax=ax
) Seaborn Violinplot: Distribution by Category (split by Group)

group
ml G1
|l G2

# M= 238
ax.set_title(
"Seaborn Violinplot: Distribution \
by Category (split by Group)*
)

# oo =4
fig.tight_layout()
plt.show()

category
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https://seaborn.pydata.org/generated/seaborn.stripplot.html
https://seaborn.pydata.org/generated/seaborn.stripplot.html

Stripplot Gl A|

# Code snippet -> S ASHO

# Figu rell Axes A Mo Seaborn Stripplot (dodge + hue for visibility)
fig, ax = plt.subplots(figsize=(6, 4)) o group
> Gi

G2

# Stripplot 2|7
sns.stripplot(

data=df, x="category", y="value", hue="group",

dodge=True, dAsg2 %2 2

jitter=True, Ad gX|

size=6, Ot 271 7|12

alpha=0.8, IS

edgecolor="k", HS2|2 O] Z3t

linewidth=0.3,

ax=ax
)
ax.set_title("Seaborn Stripplot \ category
(dodge + hue for visibility)")
ax.legend(

title="group",

bbox_to_anchor=(1.02, 1),

loc="upper left"

AN -

HSS "group"SZE HA|

QIX[: A2z QEZE HPZZO| HiX|
12| 7|=82 dF ¢ EMez 273
HE QEE EELO 4% QEF (1.02),
dz2|d Moff (1) XFE

OF OF oE
RN

v}

plt.tight layout()
plt.show()




Swarmplot
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- Stripplot2C} s{A 0| & Hz2t
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- OIoJH 7} Ee ™ FO| =otA =it — 34 o2&




Swarmplot O Al

# Code snippet -> S ASHO

# Figure2 Axes A -
fig, ax = plt.subplots(figsize=(6, 4))

# Swarmplot 2|7
# Swarmplot: Stripplotit & 2A A= HiX|
# sample(120) -» O[O|H L&
sns.swarmplot(
data=df.sample(120, random_state=0),
x="category", y="value",
size=4, linewidth=eo, # & 7|2 HFZ| XA

ax=ax Seaborn Swarmplot: Non-overlapping Points per Category

ax.set_title(

"Seaborn Swarmplot: \
Non-overlapping Points per Category*
)
fig.tight layout()
plt.show()
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https://seaborn.pydata.org/generated/seaborn.barplot.html
https://seaborn.pydata.org/generated/seaborn.barplot.html

Barplot Of Al

# Code snippet -> S ASHO

# Figure2l Axes ZHA| 4
fig, ax = plt.subplots(figsize=(6, 4))

# Barplot 12|7|

sns.barplot(
data=df,
x="category",
y="value",
hue="group",
estimator=np.mean, # ya!{O| CHol O SAHZZ ALSX XE (7|24
ci=95, ME|FZt(confidence interval) &7 (07|A
ax=ax 1% matplotlib Axes ZX| (subplotO D& [ ARE)

—~2 NS
0 oo~

M~ ~
> > 0E ~
=

il

)

Seaborn Barplot: Mean with 95% CI by Category/Group
ax.set _title( group
"Seaborn Barplot: \ ' Gl
Mean with 95% CI by Category/Group‘ G2

) .
plt.show() ' |

C
category
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https://seaborn.pydata.org/generated/seaborn.countplot.html
https://seaborn.pydata.org/generated/seaborn.countplot.html

Countplot G| A|

# Code snippet -> S ASHO

# Figure2l Axes ZHA| 4
fig, ax = plt.subplots(figsize=(6, 4))

# Countplot 2|7|
sns.countplot(
data=df, # AFEY Ojo|H =g ¢
x="category", # xF0| EAIZ H= (
hue="group", # 15 B (4 7HHIE|EE O83 L
ax=ax # 12 matplotlib Axes Z4A| (subplot
)

ax.set_title( Seaborn Countplot: Category Frequency
"Seaborn Countplot: \ -

Category Frequency‘ :ﬂfug1

) 0 G2

ax.set_xlabel("Category")

ax.set_ylabel("Count™)

plt.show()
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https://seaborn.pydata.org/generated/seaborn.heatmap.html
https://seaborn.pydata.org/generated/seaborn.heatmap.html

Heatmap O Al

# Code snippet -> S ASHO

# Figure2l Axes ZHA| 4
fig, ax = plt.subplots(figsize=(6, 4))

2t H=(featurel, feature2, feature3, value)
-1.0 ~ 1.0 AP0 M==gf

# Heatmap 12|7|

sns.heatmap(

corr, # 28 OOo|H (A
annot=True, # ZI 20| =X}

fmt=".2f", # ALH SR K2VHK| HA|
square=True, # 2 22 FAILHO=ZE HA|

Seaborn Heatmap: Correlation Matrix

feature

ax=ax # matplotlib Axes ZX| (subplotO O [Of ARE)

feature2

ax.set_title("Seaborn Heatmap: Correlation Matrix")
plt.show()

feature3

1.00

value

feature1 feature?2 feature3 value
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Pairplot O Al

sub = df[["featurel”, "feature2", "feature3"]]

# Pairplot 12|7|
# Hp MHZ MEE (scatter plot)E 18
L2t (diagonal)Oll= S|AE 1M (histogram)E HA|
corner=True » olfZd EE2T HA| (55 HAH)
corner=False » &&Zd1 Siat2te B HA| (2 He 4
sns.pairplot(
# AZt2H2 DataFrame (X[ H4TH MEH)
sub,
# CHZ0| EAIZ el ZF ("hist" == "kde")
diag_kind="hist",
# Hy WE BE BAEX OfF
# (False™ X[, True™ FIDH)
corner=False

Seaborn Pairplot: Feature Relationships

feature

)

# N3 =7t

g.figure.suptitle(
"Seaborn Pairplot: \

Feature Relationships"”,
fontsize=14

feature2

feature3

# Ol = (topz B0 M= U HE)
g.figure.subplots_adjust(top=0.92)

plt.show() 2 1 2 2 1 2 2 0

feature feature2 feature3
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Seaborn L% G| O|E

import seaborn as sns
import matplotlib.pyplot as plt
import pandas as pd

# Seaborn L HIO|H =2{27]
flights = sns.load_dataset("flights") # && &2 &= [O|E

# flights HO|EHE wide-format2 2 Hzt

flights _wide = flights.pivot(
index="year", #
columns="month", # &

[
values="passengers" # ul:

A A
g 54 5

month November
year
1949 112 118

1950 115 126

January February

subplot 2% 1€ H{X|
fig, axes = plt.subplots(2, 1, figsize=(12, 10))

December

7

=
=

# (1) Long-format O|O|E{ A[Zi%}
# AMAE HolH AlZtet
# relplot: "relationship plot"2 =T
# MEEL M Ogj=E O I A8E|= Seabornl)
sns.lineplot(
data=flights, # AM8% OjO|H =2
# (flights: 1949~1960 & OJZ Cf|O|E)
x="month", # x&: (month) » 18 ~ 128
y="passengers",# Y&: S (passengers)
hue="year", Ma 2 A (year)E MZ2 LCIEH EA
marker="o0", Oio|H X|®oiCt sz O (0)E F7+5HY
20| O & HOo[A &
ax=axes[0@], X M subplot(axes[0])0 dz2H= 2|7
)
axes[0@].set_title("Monthly Air Passengers by Year (Long-format)")
axes[0].set_xlabel("Month")
axes[0@].set_ylabel("Passengers")
axes[@].tick_params(axis="x", rotation=45)
axes[0].grid(True)

# (2) Wide-format OI|O|E| A|Zi%}
sns.lineplot(
data=flights_wide,
dashes=False, # Z} E9 A|AE F&20| HSHH E0|=E M
ax=axes[1]
)
axes[1l].set_title("Air Passengers Trend by Month (Wide-format)")
axes[1l].set_xlabel("Year")
axes[1l].set_ylabel("Passengers")
axes[1].grid(True)
plt.tight_layout()
plt.show()
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