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& . XTERERHNEDHID ?

BE : MARNBEETH I EEME ?
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EEREANKAEBE S (Income Tiers)

52%

EIA FEKA = A
Lower Middle Upper

10



SEE s N ETE
1% i z;?\ >j - % % Tsinglféerif

& . XTERERHNEDHID ?

£ERE AKAEH ST (Income Tiers) = (Yes)

52%

[REER

29%

ZEERN M BABRR Z T EEAFZEN S,

19%

BT TARRBRT—1TURAELER (BFF) -
ERIVER SRR P MERILEH -

FrENAENEIEE, SADEEN 100%
(29+52+19=100),

EIA hEWA = A
Lower Middle Upper
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Quantitative

5E T
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Ordinal
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Nominal

12



ERE . EHETEM

SN EEE

‘.l . s s
Upn”  Tsinghua University

BRAsCH
ERTEMZE (BERMER) -
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oL mES -

v KE REFE (MR ) -
X BE TEMENX
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BedRTXo K5 - BFAFENTHE

&M E (BarPlot) EEBREMTED hx'E BN E -

VNl |
Barbk (96)
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ATIRFAN P ERAEFRIETT (World Bank)  FH R EEIESE wb 1H#

R u&%lﬁixu ei= 7|T °

HHEFEAL (FI517):

TIIETN

United States North America
China Asia

India Asia

Germany Europe

Brazil South America

2021

2021

2021

2021

2021

5.9%

8.1%

8.7%

2.6%

4.6%

$70,430

$11,880

$2,170

$51,660

$7,720

331,893,745

1,412,360,000

1,407,563,842

83,129,285

214,326,223
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PythonBHERIMETBEETRS

o T BN AIZ/OANE (Trade-off) : RIETE (Flexibility) 5 5 F31&E (Ease of Use)

a

D3.js ‘

AXEA | el
’ Plotly / Altair

Seaborn RERK | WABE

RSB (Flexibility)

Pandas&ER | ZTiTE X
Excel

ZH | REMSE

v

& 5 FATE (Ease of Use)
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£ R ERE . Matplotlib

import matplotlib.pyplot as plt # plt 2 matplotlib.pyplot K& %4

ERZE SN

plt.plotting function(x_values, y_values)

EAP RS (BlER - #HSkSeries) , 73 BIXI R x HIAN y HAAVEE -

s INAR 2 F0 5 2

plt.xlabel("xHrE"
plt.ylabel ("yiizs"
p-l.t . tlt-l.e( " %*ﬁﬁ n )
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1§Fﬁ olt. bar() Fﬂ’ﬁﬂ@”@%ﬂf : oot World Bank Data: Countries per Continent

60

#t TEINNNERUE 50

continents = wb["Continent"].value_counts()

# AlERTE N
30

plt.bar( continents.index,continents.values )
20
10

E—MSHE B xXHBEE (FRNBFER)

SRS HRE (YRR A ) e e T e
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AR EREl : pandas [RELS

IR

Pandas Ieft TEHEMWRAE SR E - oJDIBEERE
Series Y, DataFrame W2 1A :

wb["Continent"].value_counts().plot(kind="bar")

.plot() & Pandas WEMW—1TFHZE - EEMKH
Matplotlib,

S# kind="bar' {EEERERE -

EXBNEM Series BIFRSIEA xH - BEIF Ny M -

-

I HEANERES - FFEREEREBERREE -

Count

60

50

40

30

20

10
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1. S AE
BEERA % sns

import seaborn as sns

3. BhNin M
{$ 5 Matplotlib 1BEIHE X -

plt.xlabel("x axis label")
plt.ylabel("y axis label")

plt.title("Title of the plot")

2. MBS

£ AZ2/ DataFrame, 1IEEVRBFHFE

sns.plotting_func(data=df, x="x_col", y="y col")

X #2151 0A : Seaborn 5 Matplotlib BIx %

Seaborn ¥§#%E Matplotlib 2 E !
[ /=1 B Matplotlib 1Tl -
1R T B {EHERY DataFrame OIS A SITEIZRINEE -
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seaborn £ E R~ H

Count of Countries by Continent

sns.countplot() EEEMMRZER LIEIFE - B Count
%&H@ﬁ%gi 60

80

import seaborn as sns

40
sns.countplot(data=wb, x="Continent") a0

20
REL AZ DataFrame (data=wb) 10

IEEESIIR FIA (x="Continent")

A

R AREZELFHAA .value _counts(), EHHNEBELENNE

HX O
KB o

F73 . o YEEM | Seaborn 19
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EETENTM

IEHRIEHEEEESMTE - N TEEZEEETE, N/ BEATME—EBEMZRE KM@ BFERLF =
FEFE
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Gross nalional income per capita, Atlas method: $: 2016

1. F842El (Box Plot) 2. IMERZEE] (Violin Plot) 3. EA B (Histogram)

22



EEZEND MmO CLEEE

Tsinghua University

NSO EESREELZEN DT - BEEABELEN/MEZE (FFAES G HIEREBRFEREN S flER)
1. $54% & (Box Plot) 2. IMEZE (Violin Plot)
HE . BPNEESATESN, AR IMEFHNREERTHEEE.

sns.boxplot(data=df, y="y variable") sns.violinplot(data=df, y="y_variable")
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Y3 I (Quartiles)

WTFEELTE :
B —PUS I3 (Lower Quartile, Q1) : 5 25 BB
B A (Median) : 35 50 B, BldfiEL,
=5 B (Upper Quartile, Q3) : 5 75 B9k

Tsinghua University

9L EE (Interquartile Range, IQR) : = 3IEM D EIFEE ., IQR=Q3-Ql
X8 [Q1, Q3] B & T ##E “HiE 50%”

IQR (HIE] 50%)

1A 25%

Min Q1 Median Q3 Max

(25%) (50%) (75%)
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Seaborn £13 :

sns.boxplot(data=wb, y="Gross domestic product: % growth : 2016")

Gross domestic product: % growth : 2016

10 4

_ln -

A

—

ll

-

a

Outliers  why an outlier? [link]

Whisker: upper quartile + 1.5*IQR

Third quartile (75th percentile)

Second quartile (median)

First quartile (25th percentile)

Whisker: lower quartile - 1.5%IQR

Qutliers
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INEZE] (Violin Plot)

GDP Growth Distribution (Violin Plot)

IMEEI KRR - BN —FEER
FiRRIE L :

import seaborn as sns

sns.violinplot( 3
data=wb,
y="Gross domestic product..." g
) g o
£

RENE X :

“OMEE'HTEENERTNZAHBECSNRE (JX ) - #H55E

Bths, BURRBERE, 5
REPLEH -

ﬁZHﬂX)ﬁT‘ WﬁBLﬁ BEE—TMHENELELSEY - &R S
(VR OB RV E I
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N RINRRATEE

IMRBYLEEEESETEETREMEEIN TS M, AILMERF
HIEER -

HIFE LB R FHINMETE R HRAELSE -

Bl XWEERRIAOM (ES ) W GDPIBKR (EE ) 2 -

# xHWEMESE - yHIEEE

il

sns.boxplot(
data=wb,
x="Continent",
y="GDP Growth %"
)

GDP Growth % by Continent (2016)
GDP Growth (%6)

12

“g"

Africa Europe Asia M. America 5. America Oceania
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[E 5 Bl (Histogram)
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| #em=

FHERONEIERFAR—1"F" (Bin),

BRESMRNEE  EEENERETHES

ottt (BIEE) ,

| =Rz

BRE—NFEIEIENT

Bi[E : $16,410

SE : 4.77x10°°
HEEZREIEELH

16,410 x (4.77 x 10-%) = 0.783

]

u|

> iZFEEE 78.3% HIBUER

i

=1

N

HIB

GNI per Capita Distribution (Density)

5e-5 78.3%

de-5

3e-5

Density

2e-b

le-5

Qe+

0-16k 16k-32k 32k-48k 48k-64k ﬁ4k+

S EES

plt.hist(values, density=True)

# sc&#H Seaborn
sns.histplot(data=df, x="col", stat="density")
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Matplotlib 323}
plt.hist(x_values, density=True)
density=True FHEAENEERNT—EN1 (BIFRREEZE

E) o

1e—s5 Distribution of gross national income per capita

0 20000 40000 60000 80000
Gross national income per capita

Seaborn 32

sns.histplot(data=df, x="col", stat="density")

stat="density" SHIEESITENEE - Seaborn R ESZ
RprEd -

Distribution of gross national income per capita

0.00010 A

0.00008 -

2 0.00006 -

Densil

0.00004 A

0.00002 ~

0.00000 -
0 20000 40000 60000 80000

Gross national income per capita, Atlas method: §: 2016
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SMEFE : WEEAR 37

ENEEETEEARTEMEA TR T - oJLUN
B 5 EI&NN (Overlay) £ —i2,

1e—5 Distribution of gross national income per capita

XEEF R NEREBENMEER D mIESNES - Hemisphere
6 3 Southern
[ Northern
sns.histplot( ;|
data=wb,
hue="Hemisphere", 4
x="Gross national income..." 2
v
=
) & 34
2 -
hue S# :
$&E DataFrame I HIE —3FI|, Seaborn& B N1ZSFBIAEZEH 73 BL 11
TR -
o S T -
BRI 0 20000 40000 60000 80000
N Gross national income per capita, Atlas method: $: 2016

FERHERIEERN - SUAIEB (legend), BNRE AR EH
BARRME !
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fiEZEHE : RS (Skewness)

YiEZ3
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E 75 KR RS (Skewness) fish T 73 f iy B B IEERAI T[],

0.04 1 A long left tall

40 50 G0 ] B0 90 100
ACcess to an improved water source: % of population: 2015

Z{R (Left-skewed) XFFR (Symmetric)
< B2 (a1 2 (I SE feR EAXRHEREZ

0.00004 - A long right tail

] 20000 40000 GO000 BOOODD
Gross national income per capita, Atlas method: $: 2016

A1{R (Right-skewed)

K E 7 2 fes
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A%+ %
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E 77 B ARE (Mode) FERIR 73 fn P IR (E .

B g (Unimodal) : RE—1TBHENIEE -
M (Bimodal) : HFTEAERIIEE -
Z & (Multimodal) : HZPMIEE -

0.12
0.10 1

Z

g 0,08
0.06 4
0.04 1

0.02 4

0,00 -
0 3 10 15 20

Prevalence of diabetes: % of population ages 20 to 79: 2015

E [ (Unimodal)
RE—1THENEE

0.025 A

0.020 A

0.015 4

Density

0010 4

0,005 4

0.000 -
0 20 40 60 B0

Antiretroviral therapy coverage: % of people living with HIV: 2015

M (Bimodal)
AWTHAIENIEE ( oJsERREKER N ABEE)
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| EFEHSRE

FAK SRR T 52 (Bin Width) BYILHEE
ENMANESH TR, FBEE
FAM D RAE PR EE BRI ESSE
XELIEWE B2 A B

0.30 | Histbgrarr'l i Histbgran"l, bins shifted

0.25 F 1 F .
0.20 } 1t .
0.15
0.10 | 1 F .

0.05 1 .
0.00 | l

+, +Ht .+ )+ A +, 4+ A+ A

Normalized Density
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| miBH
F—&Figrh % - o U ErRIEEEE 5340 (PDF),

| #2522

FWEE (RZEEE) : AN EFERBILIE - WREFRF -
#HECJESEE AR - AL - M)A DN EIERDE— D #20H
Iztgj”o

BN : FAAERIERMBEZMSINEE, AR T R
AfEt -

| mwnse e

BN #EAE T EEEM—TDUE”,
LATE/NUEHRSE RN - SR CESERN MR (Bl&x
B mHZ ) -

0.08 4

0.07 4

0.06

0.02 4

0.01 4

0.00 4 L

o 3 10 15 20 23 30 35 &0
HIV rate

£ NI =) 1 a5 A
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REEMIT  WEDE

% E AR (KDE) 9% 0 B8 2B 4 iR B R 5
BAMBRERAUDAUT=ARRER -

HIR 1 HR |2 HIE 3
AT BIEARERENR A— B4R B RIFAHES
LE S A P TS MR B MAf A — (bR
ME—MEE (G0E) ERERRHA 1 BRI R B H
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1Exlzjibbﬂ]ﬁ5/\&ﬂﬁ"“ (1§IJP~DH|V,L»7K¢$AH:E) : 2: 3) 4) 61 8

EMNESMREROUENE TR ER () -
ISR T RAFAOREN 1 - hAFmHMEﬁ%ﬂ 3 1,

®E (Density)

0.5
0.4
0.3
0.2

0.1
f‘""“- \

BH ( value]

==k J
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N

%1

SN EZE
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AT LB EH—IE?

AT—HRP - BN RIBZEREBCKFE

e 0

ﬁ?ﬁﬁﬁﬁ_%éi%ﬂz PNEUBIERD M (
L FSERLANET 1) |, ENFELX
BMREEBHITLEM -

HERE
#1785 M ZEH

BIFEIBZER = 1.
JA—EEF=1/5,

HmEiH=1x(1/5)=0.2

YHIZIE E %
IEEFEE

B (Density)

0.15

0.12

o
(=)
5=}

o
(=]
&

0.03

A—L/RRAZER I (B * 1/5)

9 10
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SR 3] : RFMFTA A% R

ErfHE—R, §E S NI (EZRERVEMREN, &3—FFEHEL,

0.1
0.05
0 — — _-_'__—-=_

+3KHFM

0.191

¥i{E (Value)
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. e . . - KDE vs Histogram (bins=2)
. SR KDE i E—STBMsmEbitig o
- HEEAR—RIEE (BE)  WNTZRAR o,

BIF— iz R 2.
0.2
0.15 4
# Seaborn SLHICH
sns.kdeplot(points, bw_method=0.65)
0.1
sns.histplot(
points,
stat="density",
bins=2 0.054
)
0 1 } I 1 I
0 2 A o : 10
Value
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B2 7 Z1 8V kdeplot, seaborn A9 histplot ERZE
Al LAY 4R HI B 5 EIF] KDE HhZk,

sns.histplot(

points,

bins=2,

kde=True,

stat="density",

kde kws=dict(cut=3, bw_method=0.65)
)

kde=True: 5A KDE fi&EI0, EEH B LLHFBNZEMIT
cut: =HHZREESERE (BHEIEREAER) .

bw_method: =#FEE (FEEEE) .

Density
0.18 -

0.15 +

0.12 4

0.09 4

0.06 4

0.03 4

Histogram with KDE Overlay

ro ==

Walue
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displot : 4l 93 fi By %8 FA EX

displot & Seaborn F 4| D MAVER BRKEE - BYEE kind S8, AIURESLHIESE - KDE F ECDF,

N\
2\

Sjo
: ole

1. B 5 & (Histogram) 2. ¥%#E {hit (KDE) 3. 23 2135 1 (ECDF)
sns.displot( sns.displot( sns.displot(
data=wb, x="gni", data=wb, x="gni", data=wb, x="gni",
kind="hist", kind="kde") kind="ecdf")

stat="density")

0.8

0.4

T T 1 1 T T T T T 1 T T T T T 1
12k 18k 24k Ok 5k 10k 15k 20k 25k 30k Ok Bk 10k 15k 20k 25k 30k

]
[=r}
o
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X=— B KDE A EKE -

fa(z) = %ZKQ(LE,JJ%-)

=1

Ka(x, xi) BN AR xi AP ORIZEREL -
BT REBBIRNERIRAD N 1,

K RARFAVEFRIZRY ( HEITERFHE) -

05

044

0.3 1

0.2 -

01 1

00

Ki(x, 2)

Ki(x, 6)

10
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e S EHY

%
ar

/.

s (o )RLETESESRIFEEE (Bin Width),
EiEH TRRENEE, ERRE T REKDEHMZHIFEBIEE.

KDE of tips with Gaussian kernel and o = 1

KDE of tips with Gaussian kernel and a = 0.1 )
" KHEE (o Large)
| - WE: HEFET.
fim: BEZE, HREE, ‘
o ReA: EREERER. GBS RS, ok
ul . REIEST,
0 10 ) ) ® @ o 0 n ) 0 )
KDE of tips with Gaussian kernel and a = 2 KDE of tips with Gaussian kernel and @ = 5

INVEEE (o Small)

oo ME: EHLERARIEL.

N His: (REBFTELES,

| BR: SIIENE, ERRRE, MRS
S,

002 4
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