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1 Jupyter Notebook F: /Uil B, PAREME

R H Python HEATEUE M NBR, jupyter notebook £ F i f# A (R R &, HLH 5143 jupyter
notebook FIANFI XU AZIRK, S8 —#, &K, BATRS= R4 jupyter notebook Tt F I E NN F7
%o

1.1 50 XU 1

HICRE BRI N, h:

notebook T :

Runming Clusters Nbextensions

! GrowthG
- W GrowihGroup Name ¥

Figure 1.1: notebook Ti[Hi

(NNERSL IR

03-TUR-visualization-matplotlib-02
Insert Cell Kemel MNavigate Widgets Help
## M B 4+ + pRum B C B Code * m .

df_2818_period = df_2018_asfreq( EMS' ).ta_period( 'M")

5, 18), ncols=2, nrows=2, dpi=388)

period.index.asfreq( M'), rotation=20)

Figure 1.2: RS S U



Chapter 1. Jupyter Notebook F:/8ii% ., FkEMNS Python i 2 &

1.2 FEEHud

AR IRAEE R jupyter notebook MERIAXEE, ARUiEER &,

Jupyter Notebook FUERIA EUZ AT 5, BEAMETERTy, @ETMEH, (E2LE KN R HBIAREE,
BRE—FE, SRR ... TR 2548 Pycharm B8 vs code HIZ BB AR, ...

T2, 184 jupyter notebook iR 8, FIWER T Jupyter Notebook i themes, stz HiE X
Fl, &I Github C&AKMECHR TN, AR, FEATHFIRZES jupyterthemes , X NME=77%F
ZAF AT DA, HIE AT DA SRR R DU R/, BRI R BRATIHI TR K, jupyterthemes i) github i
AT :

https://github.com/dunovank/jupyter-themes
BROINEOL N EER 22T
pip install jupyterthemes

B2, ER77IEBRARENRY), FERRBZENIEREY. T2, SHERE python FERIE, 23K
(NELIN

pip install -i https://pypi.doubanio.com/simple/ jupyterthemes

B SES: BT E==ECE [~

Microsoft Windows [ 6.1.76811

¥§ {c) 28087 M soft Corporation. ﬁ%%ﬁﬁﬁs

m | »

C:Users“Administrator>pip install -i https: spypi.douvbhanio.con/simples jupytert
hemes

Figure 1.3: SR

S EIRARIRG, RO T jupyterthemes, #TFR, BATATLORIZRE HAERE-, fEaHERAF
AN HE AR A A RS AT DU,

it -1
AU L 3 AT PAOERE

C:“Users Administrator>jt -1
Availabhle Themes:

chesterizh

grade3

gruvhoxd

gruvhoxl

monokai
oceanslb
onedork
solarizedd
solarizedl

Figure 1.4: A% 3= ¥
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AP HIR AR A RIZ LA T, B A

jt -t oceansl6

IR ERZMEH oceans16 X I, B LS AURCRINTT

Name Last Modified

Figure 1.5: oceans16 ¥

is. Matplotlib 253

Figure 1.6: oceans16 3

WERARER LA E-, 7] FEaREERIRE BIBOA -, Wh:
jt -r

X EEEM A =G, AR, FRE=EWR monokai DU onedork 8, &J5, FIEFEMEH monokai 3
L, WA ST AR 32 R38R

1.3 WNFEHRESH

FH monikai TR ENTEHASEUNT:

jt -t monokai -f roboto -nf robotosans -tf robotosans -N -T -cellw 70% -dfs 10
-ofs 10
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E—F, BEIRXBRRONE, TEf A, (EHSRFER, -t BRETY, - REAEOTE, -nfik

& notebook K, &, HZMSE, HEE jupyterthemes INSEIR BV, W1R:

B, HTHIFEAEIE,

cl options

Usage help

List Themes

Theme Name to Install
Code Font

Code Font-Size
Notebook Font
Notebook Font Size
Text/MD Cell Font
Text/MD Cell Fontsize
Pandas DF Fontsize
Qutput Area Fontsize
Mathjax Fontsize (%)
Intro Page Margins
Cell Width

Line Height

Cursor Width

Cursor Color

Alt Prompt Layout

Alt Markdown BG Color

Alt Output BG Color
Style Vim NBExt™
Toolbar Visible
Name & Logo Visible
Kernel Logo Visible
Reset Default Theme

Force Default Fonts

Description of Command Line options

arg

fs
-nf
-nfs
-tf
-tfs
-dfs
-ofs
-mathfs
-m
-cellw
-lineh
-cursw
-cursc
-altp
-altmd
-altout

-vim

LENAINTE), ERAFEATE,

default

13

8.5

100

auto

980

170

Figure 1.7: jupyterthemes (NS0 B 1A
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2 Jupyter Notebook H HZjj#h 21 0h%

ARSCRIKEAN ] jupyter notebook H—EESEFRIELTS, ARIRENARIHDIIRER |

(1) #Xf jupyter notebook Hf¥) Markdown 2 H 3142 i H 5%

(2) Hahth S

LRI TIRE, #B2H python B9—4~ jupyter ¥ fEffifF Nbextensions FESRSHL, ZEEZFERN MU T:
python -m pip install jupyter_contrib_nbextensions

RIE AT

jupyter contrib nbextension install --user --skip-running-check

ARG, A% Table of Contents BAM Hinterland, HEHA Hinterland 2k BaIxNE2RMGH, X
MEENREA2IRERRIGAE PyCharm iyl 2w, HEERZE L 7, REWT:

Figure 2.1: Hinterland % &

Hah b2 AT :

12



Chapter 2. Jupyter Notebook 1 Ha#h 2114 Python i 2 &

Figure 2.2: Hahth 2RIBHIRER

BEITESCEZ gif 38K, FTDME P X EHEE:
http://liyangbit.com/jupyter/jupyter-code-auto-complete/
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3 Jupyter Notebook 4itll pdf 3 3+ W

Jupyter Notebook e Python MATHIEHTINEE THZ —, HEKREER] DO R ES
SRR, Jupyter Notebook AT DIAIRIEIR, PAA G &R, tdnipynb, html, md, py,
pdf &, AR EZREIARUMANG S iF AN A pdf #NSc . 78 Jupyter Notebook #ith pdf id#2H, #H
{BEAD FEPER B R IITITNE SR, XBAARR D= NRNGIRE, 8N KEE .

ARG

« windows 7, windows 10
« Anancoda (7T Python 3.6 fik)

3.1 Iy

PRI P HEAIINF 2250, SDSRRIIE, pip install xxxxxx
1%2% pandoc

https://github.com/jgm/pandoc/releases

2 Z%E MiKTex

https://miktex.org/download

3 I

(1) BB tex BT,

HeEE article.tplx e, F1 Anaconda Y& 12/E D: \ProgramData\Anaconda3\pkgs\nbconvert
-5.3.1-py36h8dcofde_0\Lib\site-packages\nbconvert\templates\latex\article.tplx

VRA]T DIARYE B O 225150, $RENZCSCHE, RERSCARGEZRFTIT article.tplx, 4 “documentclass [11
ptl{article}” BN “documentclass {ctexart}”, XfELEURIITR:

(LR GIIR

14
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% Default to the notebook output style
{(* 1f not cell style is defined *)})

{(* set cell style = 'style ipython.tplx' *))
{{* endif *))

% Inherit from the specified cell style.
{(* extends cell style *))

Latex Article

L

{{* block docclass *)|
- A
I ‘“documentclass[1llpt] {article} I 1’|%E::Iﬁu
{(* endblock docclass *))

Figure 3.1: {&&ai

Ba

% Default to the notebook output style
{(* 1f not cell style is defined ¥))

{(* set cell style = 'style ipython.tplx' *))
{{* endif *))

% Inherit from the specified cell style.
{(* extends cell style *))

Latex Article

L

{{* block docclass *)|

=
I\docu.mentclass{ctexart}-l ﬂ.{:,}__gﬂ},_a—
{(* endblock docclass *))

Figure 3.2: {25

() FIH—=PEEPXNEN jupyter notebook S¢ff: (L ipynb i), TENIEESHFTIF, wEfEfmtisy pdf
XM (B EEFEN— DB ipynb X)), a1

http://liyangbit.com 15
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: Ju pyter Untitled Last Checkpoint: JT#581 (unsaved changes)

File Edit Wiew Insert Cell Kemel Widgets Help

MNew Motebook P 4 % MRun H C W Code Y
Open,..

Make a Copy...
Rename..

Save and Oheckpoint

Revert to Chegkpoint »

Print Preview
Download as 3 Notebook (ipynb)
Python (.py)
HTML {_html}
Markdown {.md)
reST (.rst)

LaTeX ( tex)

{ POF via LaTeX ( pdf) )

Trusted Notebook

Close and Halt

Figure 3.3: ipynb ~zt%4

XEAARER] DUEH I S A ) pdf sciti, aiREHL, BLIER, SR, HERERHEHE
HSCAAER) pdf SCREIE R, OB T LR, EER TR XXX sty” AR, IXINME, TEZABRIIK
fF, HTEANZERNT, SWRRMC M, BANFTEEEZER, PERERET:

B, Bl AT “Change” Ri%#F

http://liyangbit.com 16
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B Package Installation [Cwll=

iz missing. It . is 2 part of the following package:

The required file

tex'\zelatex'zec]

zecjk

The package will be installed froa:

pirrors. tuna. tsinghus. edu. cn/CTAN/ systems/win32/miktex tm/packages/ Change. . .

The packepe will be installed for:

Anyone who uses this computer (all users) ']

V| Alwars show this dialog before installing packages i“:i Install Cancel
RS

Figure 3.4: 235t

% NHEFRIE, midi “next”

u Change Package Repository

Package Source

Packages can be retrieved from different sources.

Please choose the type of package source:

I'i Femote package repository (Internet) I C__m:mectiun Settings. . .

I:‘ Fetrieve pre-release (experimental) phckases

™) Local package repository {file svstem)
If vou do not have a local package reposito vet, it is easy to set cne

up: HOWID: set up 2 local packsge repository

7) MiKTeX DVD (mounted drive or IS0 image}

[ Next ] [ Cancel

Figure 3.5: 45 s £

TEIERR2RETRRIN e, ANSRA R E AR, IE LR E R, IR RR AR, BRI L, a0
REH, ATAZ ) LCHARE XA, Hedn 3 AR S,

http://liyangbit.com 17
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Python i 2 j&

@ Change Package Repository

Remote Package Repository

=]

Many serverz on the Internet heost 2 MiETeX packege repositors.

For easy selection. the feollowing list is sorted br

network proximity. It is

recommended that vou select a host in vour country which supports a secure

transport protocol:
p——

Countwﬁrmocol Host Date Mbi =
China HTTP mirrors.tuna.tsinghua.edu.cn 2018-08-23 L
Taiwan HTTPS  fip.yzu.edutw 2018-08-23
Taiwan HTTP ftp.yzu.edutw 2018-08-23
Republic of Karea HTTP Mirror.Navercorp.com 2018-08-23
Taiwan FTP ftp.yzu.edutw 2018-08-23
Japan HTTP ftp.yz.yamagata-u.acjp 2018-08-23 i
a i | b

[ Einish ] [ Cancel

Figure 3.6: Z4&R S et 22 2EA

RIS, s ARRIAT,

e

8] Package Installation
The required file
tex'xelatex'zecik'\x=CIE. sty

is misgsing. It is a part of the following package:

xecik

be insta

The package L

sirrors. tuna. inghua. edu. cn/CTAN, s¥stems/win32/miktex/

The package will be installed for:

{tm/packages, Change. ..

Anrcne who uses this computer {all users)

m Alwars show this dialog before installing package

l B Install ] gancel

Figure 3.7: ZZ3&mh IS

—RRIEIL R, & LRERREI 2 sty Xk in, 2 R] DU S SO AR pdf Sersin, =itk BAITAR
1 H B EEATE K,

http://liyangbit.com
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BLEEHAEALRES, TIEEKIMT —4/Nbug, #E: R ipynb XIFMaGAHEEH, W45
HBAE XY, AHBERX AN A BRI A] DR T AR5, WOMER Tk ~

RXBHELNFHE:
Jupyter-Notebook-PDF #it i Fr e 37 #5
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4 Anaconda BN €

4.1 BN

BEETHE, AT AR python iR anaconda, SEEEMNEM FE TR NAFIP anaconda R4
172455, WIFFGRRINR, BRGNS RE, BT —/NEINE, fEZE MRS =T RN, SRR, I
HZH M R E (Al

File "D:“ProgramDatafAinacondadsxlibsdistutilssdist.py",. line 974, in run_co
QUELT
cmd_obj.rund{?
File "D:“ProgramData“Anacondadslib“zite—packages“setuptools“command“egg_in
fo.py". line 273, in run
writer{self, ep.name, os.path.join{self .egg_info,. ep.namel’
File "D:“ProgramData“fAinacondad*lib~zite—-packages“setuptools*command“~egg_in
fo.py"”, line 657, in overwrite_arg
write_argfcmd,. bhasename. filename. Truel
File "D:“ProgramData“Anacondadsxlibsite-packagesssetuptools*command“egy_in
fo.py"”, line 665, in write_arg
cnd.vwrite_or_delete_file{argname, filename, value. force?
File "D:“ProgramData~fAinacondad>xlibsite-packagesssetuptools command“eqgy_in
fo.py"”. line 229, in write or_delete_file
self write_filedwhat,. filename. data>
File "D:“ProgramData“Anacondadslib“zite—packages‘setuptosiz“command~eggy_in
fo.py". line 245, in write_file
log.info("writing s to xs',. what, filename>
TypeError: info{? takes 3 positional arguments ' 4 were given

C:xUserssAdninistratorAppbatasLocal“\Programs “Python~Python35>pip install jieha

Figure 4.1: (B[ A] &

XA, Fk google. HEFE TIHA, BRI, EXR, FHEWMRAR anaconda #BEIE T, =
LT HP—MRA, RMEEHME =5 EN, FRFERAIFLE 7. RA R LR B R R R 222/
Ay anaconda 51K (REHRMARETZEET) .

4.2 ZAEERIAEL
B R —MRAR anaconda, REWLRIMIELT, HANE, ERFEISTHT AR python FAR

anaconda ¥, /5K Tf##], anaconda 2r] AMERERLIAE NI2fTAF python AR, NEPBER 7K
LRGSR, WAERKAEGR LY,

20



Chapter 4. Anaconda ZZEE USSR E 12 Python i 2 &

Jell NIRA AR

« windows7,64 fii &%t
« Hill%% 7 anaconda4.2.0 lixA (B F python3.5)

HT&EBSNA Y python3.6 AIBITRCR L 3.5 ik s, A —fiE%esE 3.6 (rhsh, (H2H T35
python FERASH: 3.6, ATAFZEMAILZ 3.5 733, anaconda %% python3.6 A B IAPR SRR A0 B 40
T

MAZERS:
conda create -n py36 python=3.6

SERAT:

szerssAdninistrator>conda create —n pydé python=3.6 "
JARNING: A space was detected in your reguested environment path D
*C:NProgram Files“Anacondalsenvsspy3t’

Spaces in paths can sometimes be problematic.

Soluving package specifications: .

Package plan for installation in environment C:“Program Fileszs“Anaconda3“envs“py3

The following MEW packages will be IMSTALLED:

pip:

python:
setuptools:
va2@15_runtime:
wheel:

Figure 4.2: 4R

“n"m%, S¥BIRIIELEELE anaconda EZEERIRENAK envs HE R,

M

15
I

AIDVE, afTHERE— 1 ES, BT anaconda BRINZEREHE K, fERmlfERsIE—
M, HTARNES, BORARSIE LA, B, RVKRTE CH, BERATRERANAZS, ERAER T
CEAIRVE T, THRfl, ZRAESEHAME TR HRETRA T, NIRRT 2,

il #EH anaconda HSCRY, RIEA] DU THEERR R LR, ATLARAG Fan ST E R
conda create —--help
LRI RS E AL A S AR

conda create --prefix=D:\python36\py36 python=3.6
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C:\Userz Administrator>conda create ——prefix=D:“python36-py36 python=3.6

Fetching package metadata
Solving package specifications:

Fackage plan for installation in environment D:>python36py36:

The following HEW packages will be INSTALLED:

pip: 9 1
python: 3 1=
setuptools: 27.2 B-py36_1
vs2815_runtime: 14.08.25428-8
wheel: B.29.8-py36_A

B.1-pyld6_1
6 2

Proceed ([yl/n>?

Figure 4.3: Z4LF|I5E KR

FHER&AH, B2 D:\python3e BB IFHICHER, py36 BHE

BE, ERUNMERN2RESEANIRIZ, N D:\python36\py36,

activate D:\python36\py36

R HUE RS A 4 T

deactivate

C:“Users™fidministrator>conda create ——prefix=D:>python3b6>py36 python=3.6

Fetching package metadata
Solving package specifications:

Package plan for installation in environment D:Spuython36spyldb:

The following MEW packages will be INSTALLED:

pip:
python:

2.8,
N
setuptools: 2
i
a

1-pu36_1
1-2
7.2.8-py3d6_1
4.8_25428-8

-22.8-py36_8

us2@15_runtime :
wheel:

Proceed ([yl-/n>? y

u=2815_runtime 106 |HEEEEEEEREEE R S R i |
python—3.6.1-2 186: #fdgfEga ettt it |
setuptools—27. 10@: |HHEEEEEE IR RE T S R i |
wheel-8.29 .8-—p 106: HHEESHHEEEHE RS S HE R E 0 |
pip—?.0.1-py36 106 HEHEEEHE R R S R
it

To activate this environment. use:

> activate D:“python36“py3b

To deactivate an active environment. use:
> deactivate

= fopr power—users using bash. you must source

i
)
i
i
i
i
i
i

F|gure4 4 JF\'I ']L)\JTTI/L

D

Time :BA:@A2 785.51 kBrs
Time :@2:32 216.98 kBrss
Time: B:@8:A3 237.38 kB-s
Time :98:80 216.36 kBrss
Time: B:@8:08 201.69 kB-s

ZRNERINE LR, R, 5%
ISR A N IR A a2

http://liyangbit.com
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TEEMBRIEE L PRI RIS, W FRYa<

conda remove --prefix=D:\python36\py36 --all

Package plan for package removal in environment D:spython3bspy3h:
The following packages will he REMOUED:

pip:

python:
setuptools:
vz2@15_runtime:
vheel:

Proceed ([yl/nd?

Figure 4.5: HPRTEE B 12 N REAUIASE

4.3 BRI T3 python &

IR IE RIS 2% python2. 7 B RUASE, 775 %eEs python3.6 @ —8, LIRERUIAEE py2T Z%e5e
G, i%ﬁuéléﬁﬁuﬂ i, Al HE AN python &, EbanZZ3E requests &

pip install requests

T AT DA BRI

MBEE pip WRFM, FIERH R (EERE TR

conda install -prefix=D:\pyenv\py27 package

BHERE, RMABRZTHN®GSRE “conda install -n py27 package”, M7, fi—HEALRIE conda fl
pip #CTE B, N8 FEL.whlUE s

G, KREE ORI RIS MR TR python &, A4

conda list

RINC ZHAFIRRIAEE py36 T T/ REARE, MRWAAM 3.6 oREITRIAITE, FEREF
ZHMAE, MR-, U”Jz%ﬁf%jj i HAS e, X anaconda 24 7 — i, ATRAEET
python3.6 hitAH) anaconda HHYHEAZE — R8T, MmR:

conda 1install -prefix=D:\pyenv\py36 anaconda
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C:\sers™AdministratorPconda install ——prefix=D:“pyenuvpyldb anaconda
Fetching package metadata
Solving package specifications:

Package plan for installation in environment D:“pyenu“py3h:
he following MEW packages will he IMSTALLED:

_licenze:
alabaster:
ELELT B
anaconda—client:
anaconda—navigator:
anaconda—project:

Figure 4.6: Z2%% Anaconda H & RIE

THRITER, RPN, WRERMS, RN R, RN G m R Rk, W E %
RIEPER AR, Tt py36 RFIEL T REE1 D2/,
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5 Numpy FFEAHRIE

Numpy 2&— MR Python B2, B2 python BEETHE BN EALZE, 2 HMZEAnRlAE
4N Pandas, Scikit-learn FH8Z A E] Numpy FER—EIhRE, A FENEMT:

. Numpy N5

. @l ndarray ¢

. Numpy REUESEY

. ndarray £ E M

. ndarray AT F IR
. ACFREEHTIR

. BB A

. numpy SR
0

O 00 g4 O U1 A W N

5.1 Numpy H4ix5%

Numpy F 2 4528858 ndarray, X2 Numpy HEE ILRIESAN S, ndarray M@ S SR

« ndarray #iEA g
o HIREHRRITTEE

Numpy EEHRIEHE

« Numpy $Hi@E 2 HAHRIRISEAI T RAE RN, BIEEHPBIRTII M -, XA — D, mTHIE
BATTRIZEUAMR, A PARE PRI E A BUR TR = MR/,

« Numpy ¥ ae 12 H RS RORMCEIRE N R, R, 1 Python B%1ZRNE & 75 28 B A 1H
R IAR, IBITRCRMN R,

« Numpy 6/ TR CAPI, JaFEE R R

KT mBfLbiRiLiaR, MRS EG e LEHER
o {#H python B9 list TR EDTIZH

def pySum():
a = list(range(10000))
b list(range(10000))
c = 1[I
for i in range(len(a)):
c.append(al[i]**2 + b[i]**2)

25
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Python %ili 2 i

return c
%timeit pySum()

Out[]:
10 loops, best of 3: 49.4 ms per loop

o i numpy #TME/IZE

import numpy as np

def npSum():
a = np.arange(10000)
b = np.arange(10000)
C = a*x*2 + bxx%2
return c

%timeit npSum()

Out[]:

The slowest run took 262.56 times longer than the fastest. This could mean that

an intermediate result is being cached.
1000 loops, best of 3: 128 us per loop

M EHANBITERAT LA H, numpy FRREBHEZCREGZES T python MR EHIBE GleRtiz

WILAERS . (Ims=1000us)

5.2 il ndarray #4l

BHARESA numpy #, £FA numpy EREFEH“Np”EARE, X2 Numpy BT ESHNE X
A, AT DOE S H AL S 1977 eiE B numpy, (HIER2BH N, IXFHRIEEFRERTARIE IR

R R — 2

import numpy as np

Bl ndarray $ZHR 77 NERZ M, X B HIRMAEHRIEZ 1 LA
Method 1: 25T list 5 tuple
# — 4 B A

# H Flist
arrl = np.array([1,2,3,4])
print(arrl)

# & T tuple
arr_tuple = np.array((1,2,3,4))
print(arr_tuple)

http://liyangbit.com
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# A (2%3)
arr2 = np.array([[1,2,4], [3,4,5]])
arr2

Out[]:
[12 3 4]
[1 2 3 4]
array([[1, 2, 4],
[3, 4, 511)

HER:

o —HEEHA print BHAVIN{ESS [12 3 4], R python WFIREZRLEERM, ®E,”

o FEOUE RN, EFDT listINmEE—1 117, AN “[[list1], [list2]]”
Method 2: 2T np.arange

# — 4k B
arrl = np.arange(5)
print(arrl)

# 4t A
arr2 = np.array([np.arange(3), np.arange(3)])
arr2

Out[]:
[0 12 3 4]
array([[0, 1, 2],
[0, 1, 211)

Method 3: 2t T arange DA} reshape @il 2 452

# 0 2 = 48 A
arr = np.arange(24) .reshape(2,3,4)
arr
Out[]:
array([[ i, 2, 3],

[ o,
L4, 5, 6, 7],
[ 8, 9, 10, 11]],

[[12, 13, 14, 15],
[16, 17, 18, 19],
[20, 21, 22, 23]]11)

« IEER: arange WKE 5 ndarray 4IRS, R 24 = 2X3X4
o F numpy.random GBI 77, RIDASERIIXE: Cott amH R ENumpy#irandomi#$)
o HAhOIE ndarray 19757, BAUMAHEITE CA] BUFR R,

http://liyangbit.com 27
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Python i 2 j&

5.3 Numpy HEUEAR

Numpy HIEUEZRRNT

® Python¥iE 2z 18

¥t EA L

bool #REA | Trues{Fake, & HI1LLE
ind HERKEBATEFEHES, —AEnt322int64
int8 FHKENESH, B [- 128,127
intl6 16K E B EH, BUE: [ - 32768,32767]
int32 Rk EMERK, BE: [-2,2" -1
int64 CHT K EMES, BE: [-2%2° -1
uint8 SO LB E 4, BlE: [0,255]
uint16 166 B F 5 &%, BE: [0,65535]
uint32 AT TS EH, BE: 0,27 -1
uint64 RAXFEEH, BE: 0,2 -1]
a 164 E T A8 UFFA, Sk, 104
oatl6 E#
a 2L EAF R A VLA S, 8fidgst, 23fx
oat32 E 3%
floatbd 5 | MAFE T B 1L EEA, 1140353, 26 E
float Y
complex64 |BEHEMN, LEFEHAE2MF A5
complexl2BE o gk m | mHmERHRMIE A K
complex

Figure 5.1: Numpy f{E2%]

15— PRI AR S O SRR, 5% I T

np.int8(12.334)

Out[]:
12

np.float64(12)

Out[]:

http://liyangbit.com
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12.0
np.float(True)

Out[]:
1.0

bool(1)

Out[]:
True

TEAIE ndarray #EAR, A AFEEFUERE:

a = np.arange(5, dtype=float)
a

Out[]:
array([ 6., 1., 2., 3., 4.])

o HIER, SEORRERARBOVEES S E T SR, T IR RIS 1T

float(d2 + 13)

TvpeError Traceback (mozt recent call last)
{ipython—input—21-Fdbfediedodel’ in <modules ()
———=» 1 float(42 + 17)

TypeError: can't convert complex to float

Figure 5.2: Error

# float(42 + 1j)

5.4 ndarray 4R E P
« dtype J81%, ndarray ZEHEIEIRE, BAERBINRI, AR,
np.arange(4, dtype=float)

Out[]:
array([ 6., 1., 2., 3.])

# 'D' R oRH B KA

np.arange(4, dtype='D")
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Out[]:
array([ 0.+0.j, 1.+0.j, 2.+0.j, 3.+0.3j1)

np.array([1.22,3.45,6.779], dtype='int8")

Out[]:
array([1, 3, 6], dtype=int8)

« ndim Jg@ft, HAHAEZNHE

a = np.array([[1,2,3], [7,8,9]])
a.ndim

Out[]:
2

« shape 8, HANZORE, T4, Bl n 1T m%ilshape 2—Mytd (tuple)
a.shape

Out[]:
(2, 3)

o size B RMARFECENEE, YT shape 7 nXm HI{H
a.size

Out[]:
6

o itemsize JE IR MBS TR G AT ECRN,

a.itemsize

Out[]:
4

« nbytes JBM:, NMRBHNERNMIAMFTRTTEE, PTOMEMH nbytes B, HEF TN size EMHEE
F L itemsize J& MH1H,

a.nbytes

Out[]:
24

a.sizexa.itemsize

Out[]:
24

- Thatt, BA%E
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b
b

Out[]:
array([[ 0,
[ 6,
[12,
[18,

b.T

Out[]:
array([[

[ B s B s B s B |

1
1

H ®© O 0 ~N O

B
b
K
3
J
b

(00]

)
14,
20,

12,
13,
14,
15,
16,
17,

187,
197,
207,
217,
227,
23]]

= np.arange(24).reshape(4,6)

10,
16,
22,

)

5],
111,
171,
2311)

o BEISRRETREE, real #il imag &1k

d
d

Out[]:

array([ 1.2+2.7j,

real J& MR 1% Y 5258

d.real

Out[]:
array([ 1.2,

2.

imag J& PEIR A1 R 2H R

d.imag

Out[]:
array([ 2.,

o flat )@, RE—4 numpy.flatiter 55, BIRNERAIE S,

e
€

Out[]:

= np.array([1.2+2]j, 2+3j])

2.0+3.31)

D

3.1)

array([[0, 1, 2],
[3, 4, 511)

= np.arange(6).reshape(2,3)

http://liyangbit.com
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f = e.flat
f
Out[]:
<numpy.flatiter at ©0x65eacad>

for item in f:
print(item)

Out[]:

a b WNHFHOO

ANEE A EHITRI, W
f[2]

Out[]:
2

fLL1,4]]

Out[]:
array([1, 4])

AT DU TIRE

e.flat=7
e

Out[]:
array([[7, 7, 7],
(v, 7, 711)

e.flat[[1,4]]=1
e

Out[]:
array([[7, 1, 71,
(7, 1, 711)

TERY ndarray &M@ R — 4
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() Python¥iE 2 &

imag — s | | shape |

real ~ _—— ndim |

nbytes —— Ndarray/Et: | dtype

| size —" —| flat \

\\.
N\

T — . T itemsize

Figure 5.3: ndarray &g /N4

5.5 ndarray BV H ARG

o —HEREH
—HEEEHN YIRS 5 python 1Y list 28512448,

a = np.arange(7)
a

Out[]:

array([0, 1, 2, 3, 4, 5, 6])
al[l:4]
Out[]:

array([1, 2, 3])

a[ : 6: 2]
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Out[]:
array ([0, 2, 4])
o “HEHAMYIR RS, WTAUR:
» RN REIES|
In [63]: b = np.arange(12).zreshape(3, )
b
- 1177 ()
out[Es]: array([[ 0, 1, 2, 3],
[ 43 5.! Es T]_.
Ofh T a) ot 8 9, 10, 11]11)
In [62]: bl0:3,0:2]
out[69]:  array([[0, 1],
(4, 5],
s, 211)
Figure 5.4: —#EEEHRITI ARSI
5.6 AREAHIBIR
5.6.1 B E:#
+ reshape() fil resize()
b.reshape(4,3)
Out[]:
array([[ 0, 1, 2],
[ 3, 4, 5],
(6, 7, 81,
[ 9, 10, 11]1)
b
Out[]:
array([[ 0, 1, 2, 3],
[ 47 5’ 67 7]7
[ 8 9, 10, 11]1)
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b.resize(4,3)

b
Out[]
array([[ 6, 1, 2],
[37 4’ 5],
L6, 7, 8],
[ 9, 10, 11]])

Hi¥ resize 0 MFEHER reshape O 2, {HRZSSCEREREE, 4T 4 inplace=True R
« ravel() fil flatten(), W 4ERUHFEHR —4E50H, MR

b.ravel()

Out[]:
array([ ¢, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11])

b.flatten()

Out[]:
array([ ¢, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11])

b
Out[]
array([[ 0, 1, 2],
[ 3, 4, 5],
(6, 7, 8],
[ 9, 1o, 11]11)

PERIXNETIREFEN (copy) IE2RMIFEE (view), flatten() IREI—#5 I, FEIBHHINEZM,
X DU B SO 225 9aFERE, 1 ravel () IREIFZIE (view), MR,

ZEU R
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£ Flatten () iEE# SN, T EREEHN
£ EOSVEY b RERLETH

b.flatteni) [2]=20 -
b /

arrav([[ 0, 1, 2],
[ 5, 4, 5],
[6, 7, &8,
[ 3, 10, 11117

¥ ravel ([ IBIEFIEINE, SEEELHT
¥ EiErag “pe S
b.ravel () [2]=20

b /
arrayl [ § . a0l,

[o, 1

[ 5, 4, &l
[8, 7. &l
[ 3, 10, 11117

Figure 5.5: # U1 vs #[&

« J tuple f5EBAIIBIK, aF:

b.shape=(2,6)

b
Out[]:
array([[ 6, 1, 20, 3, 4, 5],
[6, 7, 8, 9, 10, 11]])
o HHE

HITANA TR EREYE (T), tWa]BhEid transpose() BECR LI

b.transpose()

Out[]:
array([[ o, 6],
L1, 71,
[20, 8],
> 91,
, 107,
, 1111)

—/ /o
g d» W
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5.6.2 6.2 HBEUEH
b
Out[]:
array([[ 0, 1, 20, 3, 4, 5],
(6, 7, 8, 9, 10, 11]])
c = bx*2
c
Out[]:
array([[ o, 2, 40, 6, 8, 10],
[12, 14, 16, 18, 20, 22]])
o AKEEM
hstack()
np.hstack((b,c))
Out[]:
array([[ 6, 1, 20, 3, 4, 5, 0, 2, 40, 6, 8, 10],
(6, 7, 8, 9, 10, 11, 12, 14, 16, 18, 20, 22]1)
column_stack() BE A 2T BT B0, BhRESSL hstack O
np.column_stack((b,c))
Out[]:
array([[ 0, 1, 20, 3, 4, 5, 0, 2, 40, 6, 8, 10],
(6, 7, 8, 9, 10, 11, 12, 14, 16, 18, 20, 2211)
o WEEM
vstack()
np.vstack((b,c))
Out[]:
array([[ 6, 1, 20, 3, 4, 5],
[e, 7, 8, 9, 10, 11],
[ o, 2,40, 6, 8, 10],
[12, 14, 16, 18, 20, 221])
row_stack() ERE AT A TS ERAHBE TS, hEEZ vstack O
np.row_stack((b,c))
Out[]:
array([[ 6, 1, 20, 3, 4, 5],
[6, 7, 8, 9, 10, 11],
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Lo, 2,40, 6, 8, 10],
[12, 14, 16, 18, 20, 22]])

« concatenate() 57k, I E axis MERBEE BN 1
axis=1IF, 1HKEH BN
axis=0 i, HEHEFTIAEM

np.concatenate((b,c),axis=1)

Out[]:
array([[ 0, 1, 20, 3, 4, 5, 0, 2, 40,
[6, 7, 8, 9, 10,
np.concatenate((b,c),axis=0)
Out[]:
array([[ 6, 1, 20, 3, 4, 5],
(6, 7, 8, 9, 10, 11],
[ 6, 2, 40, 6, 8, 10],
[12, 14, 16, 18, 20, 22]])

6,

8, 10],

11, 12, 14, 16, 18, 20, 22]])

AT EEEE ARy 0 B 1 BT AR RIRE, EIRER, svFa] DUEar g, TR b T aRE

K, DREBMERER, F:

@Pythonﬁiﬁziﬁ
Numpy & 48 & 4 5 5 Y 77 6 =
— Ais= 1897
coll [col2 |col3 |[cold |cold
rowl
row2
_ - row3
ris=085 7718
row4
row>s

Figure 5.6: £ 477 7R & &
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38



Chapter 5. Numpy 347 Python i 2 &

OPythonﬁTEziﬁ
KEEM EEEIN
A = T ; A
conca . concatenate
axis=1
B v 8 - axis=0 B8

Figure 5.7: SN ~EE

R BN
XAH RGN, DTS, HOR AR T:

arr_dstack = np.dstack((b,c))
print(arr_dstack.shape)
arr_dstack

Out[]:
(2, 6, 2)

array([[[ 0, o],
[ 1, 2],
[20, 40],
[ 3, 6],
[ 4, 8],
[ 5, 10]],
[[ 6, 12],
[ 7, 14],
[ 8, 16],
[ 9, 18],
[10, 207,
[11, 22]11)

i, b Al c¥E shapey (2,6) 4%, &hNj5, arr_dstack /& shape v (2,6,2) =454,
RESMA R SRR :
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0 Python#iE 2 &

Numpy#ERESE (dstack) FEE

b

i

T o dstack({ o)

sraylllo, 1, 20, 3, 4, S, e L T, 0,
[6 7 & 9 10, 11]) <+ o ~L, 2l
T [20, 0],
o o L (s 8],
b b 5.5 (4, al
W m .o -
el i
€ = b (s 12,
& o of {7, 14,
== ] = (8 18],
array(ll 0, 2, 40, 6, 8 0], ¥ = B [ 18l
[12, 14, 16, 18, 20, 22]1]) L I 10, =],
s § =) 4 fr1, =z2]11)

Figure 5.8: IRE & MNAREE

5.6.3 HANIFT

BRECH R B INREL, BB AT A AR AR, IR DUIRESR 77, ¥ MBI ECN hsplit ().

vsplit(). dsplit() BAK split()

b

Out[]:
array([[ 0, 1, 20, 3, 4,
[ 6’ 7’ 87

5],
9, 10, 11]1)

o WsMErAR S (axis=1)

np.hsplit(b, 2)

Out[]:
[array([[ ©, 1, 20],
[e6, 7, 8]1), array([[ 3, 4,
[ 9, 10, 11]11)]
np.split(b,2, axis=1)
Out[]:
[array([[ 0, 1, 20],
[e6, 7, 8]1), array([[ 3, 4,
[ 9, 10, 11]11)]

o i rieEs (axis=0)

5],

5],
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np.vsplit(b, 2)

Out[]:
larray([[ 0, 1, 20, 3, 4, 511), array([[ 6, 7, 8, 9, 10, 11]]1)]

np.split(b,2,axis=0)

Out[]:
[array([[ 0, 1, 20, 3, 4, 5]]), array([[ 6, 7, 8, 9, 10, 11]])]

o WETT

arr_dstack

Out[]:
array([[[ o, o],
L1, 21,
[20, 40],
[ 3, 6],
[4’ 8]’
[ 5, 1011,

» 121,
, 14],
, 161,
, 181,
[10, 20],
(11, 22]]11)

np.dsplit(arr_dstack,2)

Out[]:
larray([[[ o],
[ 11,
[20],
[ 3]’
[ 41,
[ 511,

L[ 6],
L 71,
L 8],
L 91,
[10]7
(11111), array([LL[ o7,
L 21,
(4071,
L 61,
[8]’
(1017,
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(fizj,
[14]’
(16],
(181,
[20],
[22111)]

P BYEE FIBJFOR B = 4E B 0 O D 4B XD BRIRAIHR 0 R AT LA AT 04 T ~~

5.7 B

o Bk list, {8/ tolist()

b
Out[]:
array([[ 0, 1, 20, 3, 4, 5],
(6, 7, 8, 9, 10, 11]1])
b.tolist()
Out[]:

tte, 1, 20, 3, 4, 5], [6, 7, 8, 9, 10, 11]]

o HARRIEEIOR, astype() HEL

b.astype(float)

Out[]:
array([[ 0., 1., 20., 3., 4., 5.],
[ 6., 7., 8., 9., 10., 11.1]1)

5.8 numpy % HSiiTeR%L

AR RN, WS R BHE N IN TR RS E axis M50, EHARRE, BAGTHHE N,

o np.sum(), JRMERF

« np.mean(), REHE

o np.max(), RMEEHRAE

o np.min(), RE&H/IME

« np.ptp(), FEHFHEEMRERKERZER/ME, BT (max-min)
o np.std(), RMEFREERZE (standard deviation)

« np.var(), &M% (variance)

o np.cumsum(), J&[EENE

o np.cumprod(), IR EFEHE
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b
Out[]:
array([[ 6, 1, 20, 3, 4, 5],
[6, 7, 8, 9, 10, 11]])
np.max(b)
Out[]:

20

# Waxis=1# 75 1\ 4t i
np.max(b,axis=1)

Out[]:
array([20, 11])

# axis=0# 7 M 4 It
np.max(b,axis=0)

Out[]:
array([ 6, 7, 20, 9, 10, 11])

np.min(b)

Out[]:
(0]

np.ptp(), BREFEEANMANRERER/IME, FR:
np.ptp(b)

Out[]:
20

# Waxis=0%h & M
np.ptp(b, axis=0)

Out[]:
array([ 6, 6, 12, 6, 6, 6])

# Waxis=1# 75 [
np.ptp(b, axis=1)

Out[]:
array([20, 5])

o np.cumsum(), HIEEHTTHITEM
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b.resize(4,3)

b
Out[]:
array([[ 0, 1, 20],
[37 4’ 5],
L6, 7, 8],
[ 9, 10, 11]11)

np.cumsum(b, axis=1)

Out[]:
array([[ 0, 1, 217,
(3, 7, 12],
[ 6, 13, 21],
[ 9, 19, 30]], dtype=int32)

np.cumsum(b, axis=0)

Out[]:
array([[ 0, 1, 20],
[ 3, 5, 25],
[ 9, 12, 33],
[18, 22, 44]], dtype=int32)

« np.cumprod(), FHEEHM 7T TREFEM (Return the cumulative product of the elements along

the given axis)

np.cumprod(b,axis=1)

Outl[]:
array([[ o, o0, 0],
[ 3, 12, 60],
[ 6, 42, 336],
[ 9, 90, 990]], dtype=int32)

np.cumprod(b,axis=0)

Outl[]:
array([[ o, 1, 20],
[ o, 4, 100],
[ o, 28, 800],
[ 0, 280, 8800]], dtype=int32)

5.9 B %

LR - MREMITHAIZEN, fREHERESHRPINE T R, RETR. XN RIS

H“T#% (broadcasting) ”

http://liyangbit.com
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b
Out[]:
array([[ 0, 1, 20],
[ 3’ 4) 5])
[ 6) 7) 8],
[ 9, 10, 11]1)
d=Db+ 2
d
Out[]:
array([[ 2, 3, 221,
[ 5) 6) 7]’
[ 8 9, 10],
[11, 12, 13]1)

5.10 5wk

numpy HEMHNAEHIBIEFEEEN, AUINE T numpy —L45 AR TIEE, B2 numpy iI—
AT T R A A T AR
numpy B 77H {(Numpy Reference) 44, JETimi#EmtA 1000+ 01, WAHERSINYS numpy, i
FHIFIRETTRZE M, AITEHE 7T MU TER, 2R, SERER R SRR, PIREBERMEEMMAN, B
(g RGN
AW ARG R, FREEERE, BEMEARS“Python ##E2E” (ID: PyDataRoad)
JG & HE X7 “code”,
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£ python BdE A i92ESIFIM AR, @B LM numpy RIBEYLEEL, B TREYLIE%E random /Y3
RELLERZ, W RWABUCAE, PEERMERICEEST T,

import numpy as np

6.1 numpy.random.rand()

numpy.random.rand(d0,d1,...,dn)

o rand BEGRIEA E4EE A AL [0,1) 2 HKEIE, €50, REE1
o dn EBIFEFNERE
o IR[EMERIEELEER array

np.random.rand(4,2)

Out[]:
array([[ 0.02173903, 0.44376568],
[ 0.25309942, 0.85259262],
[ 0.56465709, 0.95135013],
[ 0.14145746, 0.55389458]1])

np.random.rand(4,3,2) # shape: 4%3%2

Out[]:
array([[[ 0.08256277, 0.11408276],
[ ©.11182496, 0.51452019],
[ 0.09731856, 0.18279204]],

[[ 0.74637005, 0.76065562],
[ 0.32060311, 0.69410458],
[ 0.28890543, 0.68532579]],

[[ 0.72110169, 0.52517524],
[ 0.32876607, 0.66632414],
[ 0.45762399, 0.49176764]],

[[ 0.73886671, 0.81877121],

[ ©.03984658, 0.99454548],
[ ©.18205926, 0.99637823]]])
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6.2 numpy.random.randn()

numpy.random.randn(d0,d1,...,dn)

o randn FECREI— N —HEAR, BEFREESDT M,
o dn RISFNLEE
o IREENIEE 4 array

np.random.randn() # % & & 2 K, & @ 8 DK HE

Out[]:
-1.1241580894939212

np.random.randn(2,4)

Out[]:

array([[ 0.27795239, -2.57882503, 0.3817649
[-1.16724625, -0.22408299, 0.63006614, -0.41714538]])

np.random.randn(4,3,2)

1.42367345],

Out[]:
array (L[ 27820764, 0.92479163],
15151257, 1.3428253 ],
.30948998, 0.15493686]],
[[-1.49645411, -0.27724089],
.71590275, 0.81377671],
.71833341, 1.61637676]],
[[ ©.52486563, -1.7345101 ],
[ 1.24456943, -0.10902915],
.27292735, -0.00926068]7,
[[ ©.88303 , 0.46116413],
[ ©0.13305507, 2.44968809],
[-0.73132153, -0.88586716]1]1)
PREIES AN

o FREIEASfi—standard normal distribution

o FRIEIEZASZMA XN u 04, 2P0 W(E, PAT AFREERIES M, idA N (0, 1),

6.3 numpy.random.randint()

6.3.1 numpy.random.randint()

numpy.random.randint(low, high=None, size=None, dtype=“1”)

http://liyangbit.com
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o IRMEIRENEEEL, JEREIXEDY [low,high), & low, A& high

« 28 low NEvME, high ANEKME, size MBI/, dtype NEHRRE, BIAREGEXRAE np.int

o high HEEN, BROINERBETIEHITEEZ [0, low)

np.random.randint(l,size=5) # &R [\ [0,1)Z A M % %%, FF ML HHO

Out[]:
array ([0, 0, 0, 0, 0])

np.random.randint(1,5) # & H 14 [1,5) K [ [ K Hl % %

Out[]:
4

np.random.randint(-5,5,size=(2,2))

Out[]:
array([[ 2, -11,
[ 2, ol

6.3.2 numpy.random.random_integers

numpy.random.random_integers(low, high=None, size=None)

o REIFENIEESL, YEREIXE [low,high], 27 low fil high

o 28 low NEVIME, high FERAME, size HEELERE KN
 high % HEEGK, BROIAERBETEREEE [1, low]

R EHERFT numpy IRAFHESEER, BIEEH randint B4

np.random.random_integers(l,size=5)

Out[]:
array([1, 1, 1, 1, 1])

6.4 )k [0,1) ZIRIEREL

« numpy.random.random_sample(size=None)
numpy.random.random(size=None)

« numpy.random.ranf(size=None)
numpy.random.sample(size=None)

DFIRE( ! === random_sample-—---——----——~ "
print(np.random.random_sample(size=(2,2)))
DFIRE( ) === random-——-——————————— D
print(np.random.random(size=(2,2)))
print('----------- ranf-————————————- 0

http://liyangbit.com
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print(np.

random.ranf(size=(2,2)))

random.sample(size=(2,2)))

—————— random_sample—--—---—--—---——-
.34966859 0.85655008]
.16045328 0.87908218]]
—————— random------—--—-——---—-
.25303772 0.45417512]
.76053763 0.12454433]]
.0379055 0.51288667]
.71819639 0.97292903]]
.59942807 0.80211491]
.36233939 0.12607092]]

6.5 numpy.random.choice()

numpy.random.choice(a, size=None, replace=True, p=None)

o NEER—

AL AL RBE N L

o S a BB DEIRSCREL; size NEEHAERE; p v EEH P RIEERE B IAIHEER

o a RN, WM —4EE4H N np.arange(a)

np.random.choice(5,3)

Out[]:

array([4, 1, 4])

np.random.choice(5, 3, replace=False)
# Y replace Xy Falseli,

Out[]:

array ([0, 3, 1])

np.random.choice(5,size=(3,2))

Out[]:

array([[1, o],

demo_1list = ['lenovo',
np.random.choice(demo_1list,size=(3,3))

(4, 21,
[3, 311

RN ARAEELZNHHE

'sansumg’', 'moto', 'xiaomi',

"iphone']

http://liyangbit.

com
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Out[]:
array([['moto', 'iphone', 'xiaomi'],
['lenovo', 'xiaomi', 'xiaomi'],
['xiaomi', 'lenovo', 'diphone']],
dtype='<U7")

« 2R p MRES S a IRERE
o 28 p R, p BHEEHE N1

demo_1list = ['lenovo', 'sansumg','moto','xiaomi', 'dphone']
np.random.choice(demo_1list,size=(3,3), p=[0.1,0.6,0.1,0.1,0.1])

Out[]:
array([['sansumg', 'sansumg', 'sansumg'],
['sansumg', 'sansumg', 'sansumg'],
['sansumg', 'xiaomi', 'diphone']],
dtype="'<U7")

6.6 numpy.random.seed()

« np.random.seed() BIFER : {H1SREAIEHE AT i,
o HRATLEMEFN seed, FRAERNFENEAEFR, MR RNELE seed, NEFIREABAFRIREIEL

np.random.seed(0)
np.random.rand(5)

Out[]:
array([ ©.5488135 , 0.71518937, 0.60276338, 0.54488318, 0.4236548 ])

np.random.seed(1676)
np.random.rand(5)

Out[]:
array([ 0.39983389, 0.29426895, 0.89541728, 0.71807369, 0.3531823 ])

np.random.seed(1676)
np.random.rand(5)

Out[]:
array([ 0.39983389, 0.29426895, 0.89541728, 0.71807369, 0.3531823 ])
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IEHATELF TLA 77 #8E ] meshgrid FIGEA, BARZ AR S meshgrid (A%, (HEWFENGRIRA,
AR T % meshgrid BN TR, AP, ASCRt—2 140 Numpy H meshgrid BIHTA,

7.1 Meshgrid FREIIEA T
7E Numpy FIE T CEH, meshgrid M FSCRNA L BAF CAZN, FRERELEMER, 7] PUX 2B,
meshgrid EEUH I A bR LA s AE T b R
Fi%:
[X,Y]=meshgrid(x,y)
[X,Y]=meshgrid(x) 5 [X,Y]=meshgrid(x,x) &% [
[X,Y,Z]=meshgrid(x,y,z) A =4E4H, ATRRIHR =28 8 i s B2l =4k 1A=

XE, FZEPAX,Y]=meshgrid(x,y) A, XN ZREGFITNH, [X,Y] = meshgrid(x,y) & x
y B S XIS HRSCRERE X AT Y, Eoh R RE X B TR E 2 M E x IR REH], MR Y fWylmEgma y s s
fil (7 FEAREH XFY S2EEH, PR —ONERET), B X 2KEN m A&, y2KENnNhE,
T B 264 BBV RERE X 0 Y BU4EEER 2 nam  GEENE man), XFIATTREAN BRI, FHIEAEER T

I

import numpy as np
import matplotlib.pyplot as plt

%matplotlib inline
m, n = (5, 3)

X = np.linspace(0, 1, m)
y = np.linspace(0, 1, n)

X, Y = np.meshgrid(x,y)

AR X MRy

X

out:
array([ 6. , ©0.25, 0.5, 0.75, 1. 1)
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y

out:
array([ 6. , 0.5, 1. 1)

AR X FEERE Y

X

out:

array ([[
[
[

(o}

0.25,
0.25,
0.25,

(o}

.75, 1. 1],
, 0.75, 1. 11)

o

o o o

(G2 B 6 B E)
(o)

Y

out:
array([[ 0. ,
[
[

(o]

., 0.1,
0.5],
SRS B D)

= ©
(6]

R © o
(6]

.- v .

P © o
(6]

= ©
(6]
-

ko £y ELLHN VAL )

X.shape

out:
(3, 5)

Y.shape

out:
(3, 5)

meshgrid HEHNSITIERE, AT OER i AR E B RN
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Numpy:meshgrid @) Python#iE i
)y "
xv ¢ FBlExv
yv : fEfyv
z @ PIHEE AR e o (x1.y2), (x2,y2), (x3.y2)
vl
Wi T x1 x2 x3 X5 ~
y2 np‘.meshgrid(x,yj gz
yi i Vi 7 J \ i
s v2 | y2 v2 (x1,y7), (x2,y1), (x3,y1)
yilyl y1
X

Figure 7.1: meshgrid

¥, AT LUEIdfE matplotlib EHTRIAIML, KEEREGEITIEISEHI MRS (LR RI25 R

plt.plot(X, Y, marker='."', color="'blue', linestyle='none')

plt.show()

10 - = . . . .

08 -

06 -
- - - - -

04 -

02 -

00- = - - - -
0.0 0.2 0.4 06 0.8 10

Figure 7.2: result

SR, B AT DRSPS P B AR bR s ARdE, 4R

z = [i for i 1in zip(X.flat,Y.flat)]
z
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4 out:
5 [(o.
6 (0.
7 (0.
8 (0.
9 (1.
10 (0.
1 (0.
12 (0.
13 (0.
14 (1.
15 (0.
16 (0.
17 (0
18 (0.
19 (1.

0, 0.0),
25, 0.0),
5, 0.0),
75, 0.0),
0, 0.0),
0, 0.5),
25, 0.5),
5, 0.5),
75, 0.5),
0, 0.5),
0, 1.0),
25, 1.0),

.5, 1.0),

75, 1.0),
0, 1.0)]

7.2 Meshgrid BB —2E R b 5t

Meshgrid BRECH FI750E S Ra sl L a4 S SVC il FHrZH] (485 2HIERIT:
(D) Fmk

(2) SVC e FrfyZaHi:

Figure 7.3: contour

http://liyangbit.com
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Model Learned from Input Data

feature 2
|

i . R = S —
AN . ™
. i.-' g
[ ] ..
1 @
T T T
feature 1

Figure 7.4: svc

KTm () MR (), RERSXERMITE P, LR, rREcHERM R, XEMAMIHE—

BT,
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8 Pandas Hilli%i/dbrt

JEsChndl: Pandas HIFPEURACEE: it HIBIRE, WnRegiit s

Pandas A& 50AR HEURCENEE, AWK THET pandas 43 HEURN — S ATIRE, T2
AR =ANJ5 1 :

o ZH IR EE
o ZHMERESE
o HHGHHEYE

1217359 windows £4t, 64 i, python3.5,

8.1 UM B EWE

« H5IA pandas &

import pandas as pd

o M csv IR EELE

df = pd.read_csv('date.csv', header=None)
print(df.head(2))

0 1
0 2013-10-24 3
1 2013-10-25 4

o TEPHEE

df.columns ['date', "'number']

df['date'] pd.to_datetime(df['date']) #¥ % 4 25 & & ¥ h H Hi 2% Al
df = df.set_index('date') # ¥ datei¥ B Hindex

print(df.head(2))

print(df.tail(2))

print(df.shape)

number
date
2013-10-24 3
2013-10-25 4
number
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date

2017-02-14 6
2017-02-22 6
(425, 1)

o df ITE— L2 425 17,
%% Dataframe HEHEIAY

print(type(df))
print(df.index)
print(type(df.index))

<class 'pandas.core.frame.DataFrame'>

DatetimeIndex(['2013-10-24"', '2013-10-25', '2013-10-29', '2013-10-30',
'2013-11-04"', '2013-11-06', '2013-11-08', '2013-11-12',
'2013-11-14', '2013-11-25',

'2017-01-03', '2017-01-07', '2017-01-14', '2017-01-17',
'2017-01-23', '2017-01-25', '2017-01-26', '2017-02-07',
'2017-02-14', '2017-02-22'],
dtype='datetime64[ns]', name='date', length=425, freg=None)
<class 'pandas.tseries.index.DatetimeIndex'>

3% Series RAEHE

s = pd.Series(df['number'], +index=df.index)
print(type(s))
s.head(2)

<class 'pandas.core.series.Series'>

date

2013-10-24 3

2013-10-25 4

Name: number, dtype: int64

8.2 14 HIIhHIELIE

AR AR

DFIRE( ! s R EL2013 & B B\ -——————————~ ")
print(df['2013'].head(2)) # 3£ 20134 iy % I
print(df['2013'].tail(2)) # 3k H(20134 1 % 4=

————————— K E2013 4 1 B ——————————-
number

date

2013-10-24 3
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2013-10-25 4
number
date
2013-12-27 2
2013-12-30 2
HL 2016 & 2017 LEMIEE
AIPIE( | === K HX 2016 F 2017 4 19 B ff ——-——-——-—~ ")

print(df['2016':'2017'].head(2)) #4k HL2016 £2017 F I % 4
print(df['2016':'2017'].tail(2)) #3K L2016 2017 4 1Y ¥ 4

————————— 3% L2016 % 2017 4F { 3 ——————————-

number
date
2016-01-04 4
2016-01-07 6
number
date
2017-02-14 6
2017-02-22 6
IRUUHE H 8
print('---—-----—- KEHE AW EE-- ")

print(df['2013-11"]) # ik # & H 1 £ 4

————————— KEHE AN HE -
number

date

2013-11-04
2013-11-06
2013-11-08
2013-11-12
2013-11-14
2013-11-25
2013-11-29

RN O R W

INIE NS SRINE

o JEIEE dataframe RBIEHE, FREUERERIVEIRR, I series BHELZERN, B MR ST
N

# 1% B W0 & IR

IFIAE( ! === KRAEKREXWHE-———-—-—- ")
# K ECHE KK RN HIE

print(s['2013-11-06"'])

# KB EKKEXRWEE, Hdatafrme & # 1% B 5 K B & i 8, Miseriesty & s #t & A A &
# print(df['2013-11-06"'])

http://liyangbit.com 58



Chapter 8. Pandas Hii%dsit Python i > 8

#0] DL # 8 A X A Sk 3K HE R IR
print(df['2013-11-06"':'2013-11-06"'])

3

number
date
2013-11-06 3

dataframe (19 truncate BER£CAT DIRECEE M Z BT B 5 1080E, S8 3N R X A 1 #ois
B ERAY A (slice), XAEENEM, T7f#

# dataframe® truncatemd £ v7 DA 3K B B NI A =2 i 8k 2 5 W0 88, 00F B A A X A A

# - REBWEZAYN (slice) , XHERAEAM, 7@
print('-—--=--—-- FEREANMH MR 25 MR IE-——————————- D)

———————— after--————--—--—--—-
number

date

2013-10-24 3

2013-10-25 4

2013-10-29 2

2013-10-30 1

———————— before-————------—-
number

date

2017-02-07 8

2017-02-14 6

2017-02-22 6

8.3 TR HWIEREIE

8.3.1 to_period() 75i%

 EHE dfindex FU%dEKA4Z2 Datetimelndex;
« df_peirod Hy¥dE2£%12 PeriodIndex

&1 B, [BASEH

df_period = df.to_period('M') #4% A & 45, {1 &K % it
print(type(df_period))

print(type(df_period.index))
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# 35 1 Hdf.index [y % #E 2 & 2 Datetimelndex;
# df_peirodny # #7 2% & & PeriodIndex

print(df_period.head())

<class 'pandas.core.frame.DataFrame'>
<class 'pandas.tseries.period.PeriodIndex'>
number

date
2013-10
2013-10
2013-10
2013-10
2013-11

H =N DM W

RS, HAGH

print(df.to_period('Q').head()) ##% &= ¥ & /&, (H K 4 if

number
date
2013Q4
201304
2013Q4
2013Q4
2013Q4

H R NANW

FHEE R, HAG

print(df.to_period('A').head()) #4% 4 J¥ &/, (H A~ & if

number
date
2013 3
2013 4
2013 2
2013 1
2013 1

8.3.2 asfreq() 7%
HOAERE SR R

df_period.index.asfreq('A') # 'A'Z i\ 2 'A-DEC', & fih 4n 'A-JAN'

PeriodIndex(['2013', '2013', '2013', '2013', '2013', '2013', '2013', '2013',
'2013', '2013"',

'2017', '2017', '2017', '2017', '2017', '2017', '2017', '2017',
'2017', '2017'],
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dtype='period[A-DEC]', name='date', length=425, freq='A-DEC'")
df_period.index.asfreq('A-JAN') # 'A' ¥ i\ 2 "A-DEC', H fth 41 'A-JAN'

PeriodIndex(['2014', '2014', '2014', '2014', '2014', '2014', '2014', '2014"',
'2014', '2014°',

'2017', '2017', '2017', '2017', '2017', '2017', '2017', '2018',
'2018', '2018'],
dtype='period[A-JAN]', name='date', length=425, freq='A-JAN'")

o MEEESREARRIEL FER, AIS2%E NER:
Period(2011-06, 'M)
Start T End

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Period('2011], 'A-DEC')
Figure 8.1
ety TEAT S
df_period.index.asfreq('Q') # 'Q'Zk i\ 2 'Q-DEC', & fih & “Q-SEP” , “Q-FEB”

PeriodIndex(['2013Q4', '2013Q4', '2013Q4', '2013Q4', '2013Q4', '2013Q4',
'2013Q4', '2013Q4', '2013Q4', '2013Q4',

'2017Q1', '2017Q1', '2017Q1', '2017Q1', '2017Q1', '2017Q1',
'2017Q1', '2017Q1', '2017Q1', '2017Q1'],
dtype='period[Q-DEC]', name='date', length=425, freq='Q-DEC')

df_period.index.asfreq('Q-SEP') # w DL & /x R[A M Z ¥ W 4, “Q-SEP” , “Q-FEB”
# df_period.index = df_period.index.asfreq('Q-DEC') # #a] DA & /R A [ K Z & it
£ “Q-SEP” ., “Q-FEB”

# print(df_period.head())

PeriodIndex(['2014Q1', '2014Q1', '2014Ql', '2014Q1l', '2014Q1', '2014Q1',
'2014Q1', '2014Q1l', '2014Q1', '2014Q1',

'2017Q2', '2017Q2', '2017Q2', '2017Q2', '2017Q2', '2017Q2',
'2017Q2', '2017Q2', '2017Q2', '2017Q2'],
dtype='period[Q-SEP]', name='date', length=425, freq='Q-SEP')

o BREFREARGY THER, /2% NEFoR:
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, Year 2012
M [JAN T FeB TWAR T APR [ MAY T JUN T JuL [ AUG | SeP ] ocr | wov | DEC )

Q-DEC | 01201 | 201202 | 201203 | 201204 ]

Q-SEP [ e | 201203 | 20m04 ] 2001 )

oFeB [ 20 | 2onm [ 20302 | 0m03 | )

Figure 8.2

T8 BERAR R

df_period.index.asfreq('M") # 4% H {7 &I =

PeriodIndex(['2013-10', '2013-10', '2013-10', '2013-10', '2013-11', '2013-11',
'2013-11', '2013-11', '2013-11', '2013-11',

'2017-01', '2017-01', '2017-01', '2017-01', '2017-01', '2017-01',
'2017-01', '2017-02', '2017-02', '2017-02'],
dtype='period[M]', name='date', length=425, freq='M"')

1 TEHER
« method 1

df_period.index.asfreq('B', how='start') # % T & [l }J] & ~

PerijodIndex(['2013-10-01', '2013-10-01', '2013-10-01', '2013-10-01',
'2013-11-01', '2013-11-01', '2013-11-01', '2013-11-01',
'2013-11-01', '2013-11-01',

'2017-01-02"', '2017-01-02', '2017-01-02', '2017-01-02',
'2017-01-02', '2017-01-02', '2017-01-02', '2017-02-01"',
'2017-02-01', '2017-02-01'],

dtype='period[B]', name='date', length=425, freq='B'")

« method 2

df_period.index.asfreq('B', how='end"') # iz T {F [ /] & =~

PerijodIndex(['2013-10-31', '2013-10-31', '2013-10-31', '2013-10-31',
'2013-11-29', '2013-11-29', '2013-11-29', '2013-11-29',
'2013-11-29', '2013-11-29',

'2017-01-31', '2017-01-31', '2017-01-31', '2017-01-31',
'2017-01-31', '2017-01-31', '2017-01-31', '2017-02-28',
'2017-02-28", '2017-02-28'],

dtype='period[B]', name='date', length=425, freq='B'")
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8.4 {ZHWIGt - BE
8.4.1 {&HWIGIHER
2R FTHER
print(df.resample('w').sum().head())
# “w” |, week
number
date
2013-10-27 7.0
2013-11-03 3.0
2013-11-10 5.0
2013-11-17 7.0
2013-11-24 NaN
YA e
print(df.resample('M").sum().head())
# 'MSPRE B NMNAE - RANMHFBEM, "MESDMNARE — X
number
date
2013-10-31 10
2013-11-30 14
2013-12-31 27
2014-01-31 16
2014-02-28 4
G
print(df.resample('Q").sum().head())
# QSR BN FEE - RAABEHM, "QPRENFTEERRE — X
number
date
2013-12-31 51
2014-03-31 73
2014-06-30 96
2014-09-30 136
2014-12-31 148
TG TR
print(df.resample('AS"').sum())
#VASPEBEE - RN BEMW, "AREERE — K
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1 number
2 date
3 2013-01-01 51
4 2014-01-01 453
5 2015-01-01 743
5 2016-01-01 15572
7 2017-01-01 92
o RTHEINEA, 142% TEFORIERGIERN 2 HIR
Alias Description
B business day frequency
G custom business day frequency (experimental)
D calendar day frequency
W weekly frequency
M month end frequency
SM semi-month end frequency (15th and end of month)
BM business month end frequency
CBM  custom business month end frequency
MS month start frequency
SMS  semi-month start frequency (1st and 15th)
BMS  business month start frequency
CBMS custom business month start frequency
Q quarter end frequency
BQ business quarter endfrequency
G5 guarter start frequency
BQS  business quarter start frequency
A year end frequency
BA business year end frequency
AS year start frequency
BAS business year start frequency
BH business hour frequency
H hourly frequency
T, min  minutely frequency
s secondly freguency
L. ms milliseconds
U us  microseconds
N nanoseconds
Figure 8.3
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8.4.2 ¥¢HWIGLIMG, HFsZEESA G R
ARG R
print(df.resample('AS"').sum().to_period('A'))
# % E 4G I 8 R
number
date
2013 51
2014 453
2015 743
2016 1552
2017 92
FeFESI ER
print(df.resample('Q").sum().to_period('Q"').head())
# mEE S HFER
number
date
201304 51
201401 73
2014Q2 96
2014Q3 136
2014Q4 148
% H G R
print(df.resample('M").sum().to_period('M").head())
# %A E s HER
number
date
2013-10 10
2013-11 14
2013-12 27
2014-01 16
2014-02 4
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TERRC SRR, 28 2B FI DU AEEE:

Split text in a column into multiple rows
Country Number| Value | label
0| China 100 1 a
1|US 150 2 b
2| Japan 120 3 ¢
3 El:JF. o 90 4 d
\ §71 IJKfAustraliQ \\30 5 e
\ §| UK/Netherlang /2 6 |f
S @ PythondilEZiE

Figure 9.1: I ¥z

ER—FI, RIZSBIEANSITHENE, $3EE—TRT, AMEINNEE, FERSRNZIT, EL
K, F140“Country”, index 25 4 #1 5 BITHEIN, {ER“UK/Australia”fI“UK/Netherland”s &K, &
RN A SE S ENNB S FRRSATR M7, BRI T

import pandas as pd

df = pd.DataFrame({'Country':['China','US',"'Japan','EU', 'UK/Australia', 'UK/
Netherland'],
"Number':[100, 150, 120, 90, 30, 2],
'Value': [1, 2, 3, 4, 5, 6],
'"label': list('abcdef')})

df
Out[2]:

Country Number Value label
0 China 100 1 a
1 us 150 2 b
2 Japan 120 3 c
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3 EU 90 4
4 UK/Australia 30 5 e
5 UK/Netherland 2 6 f

9.1 Method-1

AT 1 KEEZENFEITI Y, REiEd stack () 77EEITER, HiEN index I ERTEL
1. Hdrop () 7575 DataFrame HflflER&H 2 EAI% 1. REM join () JTTEKREFF

df.drop('Country', axis=1).join(df['Country'].str.split('/', expand=True).stack

() .reset_index(level=1, drop=True).rename('Country'))

Out[3]:

Number Value label Country
0 100 1 a China
1 150 2 b us
2 120 3 c Japan
3 90 4 d EU
4 30 5 e UK
4 30 5 e Australia
5 2 6 f UK
5 2 6 f Netherland
D NH

df['Country'].str.split('/', expand=True).stack()

Out[4]:
0 0 China
1 0 us
2 0 Japan
3 0 EU
4 0 UK
1 Australia
5 0 UK
1 Netherland

dtype: object

df['Country'].str.split('/', expand=True).stack().reset_index(level=1, drop=
True)
Out[5]:

China

us

Japan

EU

UK
Australia
UK
Netherland

type: object
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df['Country'].str.split('/', expand=True).stack().reset_index(level=1, drop=
True).rename('Country')

Out[e6]:

0 China

1 us

2 Japan

3 EU

4 UK

4 Australia

5 UK

5 Netherland

Name: Country, dtype: object

df.drop('Country', axis=1)

Out[7]:

Number Value label
0] 100 1 a
1 150 2 b
2 120 3 C
3 90 4 d
4 30 5 e
5 2 6 f

9.2 Method-2

ZIT AR B E Method-1 AR —FER), HRERARRATT T HAELEER, RWT:

df['Country'].str.split('/', expand=True).stack().reset_index(level=0).
set_index('level_0").rename(columns={0:'Country'}).join(df.drop('Country’,

axis=1))

Out[8]:
Country Number Value label

0] China 100 1 a
1 us 150 2 b
2 Japan 120 3 c
3 EU 90 4 d
4 UK 30 5 e
4 Australia 30 5 e
5 UK 2 6 f
5 Netherland 2 6 f
WL
df['Country'].str.split('/', expand=True).stack().reset_index(level=0)
Out[9]:

level_0 0
(0] 0 China
(0] 1 us
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2 Japan
3 EU
4 UK
4 Australia
5 UK
5 Netherland

H O © 0 o

df['Country'].str.split('/', expand=True).stack().reset_index(level=0).
set_index('level_0"')
Out[10]:
(0}
level_0
China
us
Japan
EU
UK
Australia
UK
Netherland

a b bdwNNREOO

df['Country'].str.split('/', expand=True).stack().reset_index(level=0).
set_index('level_0').rename(columns={0:'Country'})
Out[11]:
Country
level_0
China
us
Japan
EU
UK
Australia
UK
Netherland

a b bdwWNNREOO

df.drop('Country', axis=1)

Out[12]:

Number Value label
0 100 1 a
1 150 2 b
2 120 3 c
3 90 4 d
4 30 5 e
5 2 6 f
PRI

R, KHRINPEE AN BT REAT, EHMITE, SAMIATR DR T ~~
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X CENE R — KME LM AR R — N AR, SRR R R R R
MR —1 pandas ¥ Series f1—/ python 19 list, #8it Series #f&7E M list ¥EATHERE, WfaszEl?

XA P R SR A AR E R 40 -
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HFBRTEHE

3= st

index | values
b
a i
b 2 a
C 3 C

?f
¥
g [ b | 2
H a1
Z [ ¢c | 3
R

Figure 10.1: Hip R kR s A

BEET—F, XMRERINZOZESI pandas FIEHEZRI “category”, MimHITHERF, £EKN 2T
T2, Jei4 pandas 19 Series ##u55h DataFrame , AFEHRIERE, HitfTHR, EEARRERR RN
T:
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Python i 2 &

10.1 sphridis

+ 5]\ pandas &

DataFrame

HEFEREEER

index | values
a 1
b 2
c 3

!

2 /c

Category

HE
[

o =
%

R

Fi

K

index | column1 | column?

gure 10.2: Hir i #2 S 4551

index | column1 | column? + b
0 a 1 a
1 b s c

3

‘ 1 dmport pandas as pd

http://liyangbit.com
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o H91& Series £4E

s = pd.Series({'a':1,'b':2,"'c':3})
S
Out[]:
a 1
b 2
c 3
dtype: int64
s.index
Out[]:

Index(['a', 'b', 'c'], dtype='object'")

o FEEM list, JEEHRE list KITRITEITHF

list_custom = ['b', 'a', 'c']
list_custom

Out[]:
[lbl, Ial, lCl]

o ¥ Series ¥tk DataFrame

df pd.DataFrame(s)

df = df.reset_index()

df.columns = ['words', 'number']
df

words number

Figure 10.3

PEER “category” Bl

# % B R “category” HiE 2% A
df['words'] = df['words'].astype('category')
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# inplace = True, ff recorder_categories”: &
df['words'].cat.reorder_categories(list_custom, inplace=True)

# inplace = True, ff df4 &%
df.sort_values('words', 1inplace=True)
df

words number

Figure 10.4

10.2 fi55E list LR ZRYNHOL:

FHfaER list Fril &c tt Dataframe REHFISINTR £, ELH?

« reorder_catgories O J7iEAREARSE, K915 060 FINZERTH categories #1 dataframe H iy
categories FITTEMFIANBHA—E, HZ2FAH,
o XFERR, RIDAMEH set_categories() 772k, #i list ATLALL dataframe &=,

list_custom_new = ['d', 'c', 'b','a','e']

dict_new = {'e':1, 'b':2, 'c':3}

df_new = pd.DataFrame(list(dict_new.items()), columns=['words', 'value'])
print(list_custom_new)

df_new.sort_values('words', inplace=True)

df_new

Figure 10.5
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df_new['words'] = df_new['words'].astype('category')

# inplace = True, ffi set_categories’: %
df_new['words'].cat.set_categories(list_custom_new, inplace=True)

o U W N =

df_new.sort_values('words', ascending=True)

Figure 10.6

10.3 55 list o/ DTG :
FIaEW list Al & &£ Dataframe HHEEHEFHFITE b, ELH?
o XRME R, set_categories() AR LMERK, FEEAMITES I NaN #R
ERETEW list FiETTED”

1 Tlist_custom_new = ['d', 'c','a','e']

2 dict_new = {'e':1, 'b':2, 'c':3}

3 df_new = pd.DataFrame(list(dict_new.items()), columns=['words', 'value'])
4 print(list_custom_new)

5 df_new.sort_values('words', +inplace=True)

6 df_new

1 [ldl, 'C', lal’ lel]

Figure 10.7
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df_new['words'] = df_new['words'].astype('category')

# inplace = True, f# set_categories’ %
df_new['words'].cat.set_categories(list_custom_new, inplace=True)

df_new.sort_values('words', ascending=True)

words value

Figure 10.8

10.4 J';__;'\%

MRAEFEE list il & cR e Dataframe FTRZHEFIIFIRTCRINZED, " DAY R =FhiENL:

o HEREHR, AILAE reorder_categories fll set_categories 77i%;

o list (T RILRZHENT, AIDAM#EH set_categories 757%;

o list TR IEN R, thal LA set_categories /%, 1H list & EHILEL1E DataFrame
DA NaN #7R,

PRES: ERUE ARE“Python #dE2j&” (ID: PyDataRoad) J&&[HIE X7 “code”iKH,
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FEREATRAR AT, 2% ZIBERE T A LRSI, IR —E R QIEHIEIRY, RFHEITHE—P 0 5
K, BARE—ME CHBUERTZ IR —E R A QBRI /iR, BdEn

import pandas as pd

df = pd.DataFrame({'team_A': ['Spain', 'Germany', 'Brazil', 'France'],
"team_B': ['USA', 'Argentina', 'Mexico', 'Belgium'],
'score_A': [5, 3, 2, 0],
'score_B': [4, 0, 3, 0]},
columns = ['team_A', 'team_B', 'score_A', 'score_B'])

df
Out[2]:

team_A team_B score_A score_B
0 Spain USA 5 4
1 Germany Argentina 3 0]
2 Brazil Mexico 2 3
3 France Belgium 0 0

)i s b ESHE BT — RS, TSR ESRBEAB A4 PR, B, R¥E “score_A” 5 “score_B”
FEARRISEIR,  RARHUH B AIEE 5

flan, #—17, “Spain”:“USA” 4 5:4, “Spain” IRiE, #HrolERFIHFIERIZE RN “Spain”. NE/TZHM
Rl RSB RIRER,

1.1 F—M5ik
H—Fh 7R A Pandas H DataFrame BYS AR IIRER SN, JIFENR:

# 82 ¥ % "win_team”, W{E N =T H
df['win_team'] = "'

# 0 2 b & fF mask

mask = df['score_A'] - df['score_B']

df.loc[mask > 0, 'win_team'] df.loc[mask > 0, 'team_A']
df.loc[mask < 0, 'win_team'] df.loc[mask < 0, 'team_B']
df.loc[mask == 0, 'win_team'] = 'Draw'

df

e



Chapter 11. Pandas /Mt ARHE SR GIHSHIT 51

Python i 2 j&

Out[3]:
team_A
Spain
Germany
Brazil
France

w N R o

team_B
USA
Argentina
Mexico
Belgium

11.2 B Rk

FROTIRRE S

score_A
5

3
2
0

score_B win_team

4 Spain
0 Germany
3 Mexico
0 Draw

DataFrame.iterrows() PAK Python (¥ list BYZIRESRSE

# The second method to get the winners

def find_win_team(df):

winners = []

for i, row in df.iterrows():

if row['score_A'] > row['score_B']:
winners.append(row['team_A'])
elif row['score_A'] < row['score_B']:
winners.append(row['team_B'])
else:
winners.append('Draw")
return winners

df['winner'] = find_win_team(df)

df

Out[4]:
team_A

0 Spain

1 Germany

2 Brazil

3 France

team_B
USA
Argentina
Mexico
Belgium

score_A
5

e N W

score_B win_team
4 Spain
0 Germany
3 Mexico
0 Draw

%F DataFrame.iterrows(), &A1 RBEBEHIZITE R,

for row_index,

row in df.iterrows():

print('%s\n%s' % (row_index, row))

0

team_A
team_B
score_A
score_B
win_team
winner

Name: 0, dtype: object

1
team_A

Spain
USA

5

4
Spain
Spain

Germany

W, TR

winner
Spain
Germany
Mexico
Draw

http://liyangbit.com
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team_B Argentina
score_A 3
score_B 0]
win_team Germany
winner Germany
Name: 1, dtype: object
2

team_A Brazil
team_B Mexico
score_A 2
score_B 3
win_team Mexico
winner Mexico
Name: 2, dtype: object
3

team_A France
team_B Belgium
score_A 0]
score_B 0]
win_team Draw
winner Draw

Name: 3, dtype: object

DataFrame.iterrows() FIfEF 2% dataframe M TEIAC N —1 Series, ] AR NE N T8 —1T, M
TITHE, BRI

DataFrame.iterrows() Python¥iE Z 8

team_A team_B score_A score_B win_team Mnnar]

(i} Spain usa 5 4 Spain Spain

1 Gemmany Argentina 3 0 Gemany Gemmany

2 Brazil Mexico 2 3 Mexico Mexico

3 France Beigium 0 0 Draw Draw
Q
team A Spain
tean B Usa
score_A 5
score_B 4
win_team Spain
winner Spain

Name: O, dtype: object

Figure 11.1: iterrows() £
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Matplotlib, E77f2#tHIBHE Demo, IHREELARHLACRIE, FECRRW AIERES, EESH S MEILAIZAT]
TR, FERRERARR—ETHTHE (piechart) KI—EREAIRENLIL, &HE5I A% Python &,

from matplotlib import font_manager as fm
import matplotlib as mpl

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

% matplotlib inline
plt.style.use('ggplot')

12.1 &) Demo

import matplotlib.pyplot as plt

# Pie chart, where the slices will be ordered and plotted counter-clockwise:
labels = 'Frogs', 'Hogs', 'Dogs', 'Logs'

sizes = [15, 30, 45, 10]

explode = (0, 0.1, 0, 0) # only ”explode” the 2nd slice (i.e. 'Hogs')

figl, axl = plt.subplots()
axl.pie(sizes, explode=explode, labels=labels, autopct='%1.1f%%"',
shadow=True, startangle=90)
axl.axis('equal') # Equal aspect ratio ensures that pie is drawn as a circle.

plt.savefig('Demo_official.jpg')
plt.show()
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Figure12.1

12.2 BS5:fn83ENH T 57 Demo

# IR 46 BIE

shapes = ['Cross', 'Cone', 'Egg', 'Teardrop', 'Chevron', 'Diamond', 'Cylinder',
'Rectangle', 'Flash', 'Cigar', 'Changing', 'Formation', 'Oval', 'Disk',
'Sphere', 'Fireball', 'Triangle', 'Circle', 'Light']

values = [ 287, 383, 842, 866, 1187, 1405, 1495, 1620, 1717,
2313, 2378, 3070, 4332, 5841, 6482, 7785, 9358, 9818, 20254]

s = pd.Series(values, index=shapes)
s

from matplotlib import font_manager as fm
import matplotlib as mpl

# Pie chart, where the slices will be ordered and plotted counter-clockwise:

labels = s.index

sizes = s.values

explode = (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0) # only ”explode” the 1st
slice

figl, axl = plt.subplots()
patches, texts, autotexts = axl.pie(sizes, explode=explode, labels=labels,
autopct="'%1.0f%%",
shadow=False, startangle=170)
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axl.axis('equal') # Equal aspect ratio ensures that pie 1is drawn as a circle.

plt.savefig('Demo_project.jpg')
plt.show()

Circle

Light

Triangle

Chevron
Diamond
Cylinder
Rectangle
Flash
Cigar
Changing
Formation

Fireball

Sphere

Oval ' Disk

Figure12.2

P — L i

1. BabgAnE
2. B XFIIFHE—E, KEERATE

12.3 —SulEdhlit

o EHTRE TN
o REAEHE

o BEEB]

o REREERBIRH TR

12.3.1 HFZE RN

from matplotlib import font_manager as fm
import matplotlib as mpl

labels = s.index

http://liyangbit.com
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sizes = s.values
explode = (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0) # only ”explode” the 1st
slice

figl, axl = plt.subplots()

patches, texts, autotexts = axl.pie(sizes, explode=explode, labels=labels,
autopct='%1.0f%%",
shadow=False, startangle=170)
axl.axis('equal') # Equal aspect ratio ensures that pie 1is drawn as a circle.

# BB K EFMF KRN

proptease = fm.FontProperties()

proptease.set_size('xx-small')

# font size include: ‘xx-small’ ,x-small’ ,'small’ ,'medium’ , ‘large’ , ‘x-
large’ , ‘xx-large’ or number, e.g. '12'

plt.setp(autotexts, fontproperties=proptease)

plt.setp(texts, fontproperties=proptease)

plt.savefig('Demo_project_set_font.jpg')
plt.show()

Triangle

o
Teardrop
Thevran

Diarmond

Cylinder

Rectangle Areball

Rash

Figure 12.3

12.3.2 &HERBi, Method1:

from matplotlib import font_manager as fm
import matplotlib as mpl
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# Pie chart, where the slices will be ordered and plotted counter-clockwise:

labels = s.index

sizes = s.values

explode = (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0) # only ”explode” the 1st
slice

figl, axl = plt.subplots(figsize=(6,6)) # & & 2 [& [x & K /)

a = np.random.rand(1,19)
color_vals = list(a[0@])

my_norm = mpl.colors.Normalize(-1, 1) # f gi fa #0970 B % & 5 [0, 1]
my_cmap = mpl.cm.get_cmap('rainbow', len(color_vals)) # @] i & & J& [ colormap,
n: 'rainbow'

patches, texts, autotexts = axl.pie(sizes, explode=explode, labels=labels,
autopct="%1.0f%%",
shadow=False, startangle=170, colors=my_cmap(my_norm(color_vals)))

axl.axis('equal')

# E WK E TR KD

proptease = fm.FontProperties()

proptease.set_size('xx-small')

# font size include: ‘xx-small’ ,x-small’ ,'small’ ,'medium’
large’ , ‘xx-large’ or number, e.g. '12'

plt.setp(autotexts, fontproperties=proptease)

plt.setp(texts, fontproperties=proptease)

, ‘large’ , ‘x-

plt.savefig('Demo_project_set_color_1.jpg')
plt.show()
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Grele

Light

Triangle

ne
Egg
Teardrop

thevran
Diamond
Cylinder

Factangle Freball

Razh

Cgar

Thanging
Sphere

Formation

Figure12.4

EERXAOTRREB GO, AN, MOBORIEERES, AR, FA0TATRERRE OESRHT

1, ATLAE AT RS,

12.3.3 ¥EERHi, Method 2:

1
2
3
4
5
6

~

from matplotlib import font_manager as fm
from matplotlib +import cm

labels = s.index

sizes = s.values

# explode = (0.2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0) # only ”explode” the 1st
slice

fig, ax = plt.subplots(figsize=(6,6)) # & & % [& X & K /)
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colors = cm.rainbow(np.arange(len(sizes))/len(sizes)) # colormaps: Paired,
autumn, rainbow, gray,spring,Darks
patches, texts, autotexts = ax.pie(sizes, labels=labels, autopct='%1.0f%%",
shadow=False, startangle=170, colors=colors)

ax.axis('equal')
ax.set_title('Shapes ————-----------———- ', loc='"left")

=T = i S N N |

proptease = fm.FontProperties()

proptease.set_size('xx-small'")

# font size include: ‘xx-small’ ,x-small’ ,'small’ ,'medium’ , ‘large’ , ‘x-
large’ , ‘xx-large’ or number, e.g. '12'

plt.setp(autotexts, fontproperties=proptease)

plt.setp(texts, fontproperties=proptease)

plt.savefig('Demo_project_set_color_2.jpg')
plt.show()
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MEERIDE, BitER2ESn, ST BAEEAIRCR

12.3.4 ¥HEEH (legend)

1 from matplotlib import font_manager as fm

2 from matplotlib import cm

3

4 labels = s.index

5 sizes = s.values

6 # explode = (0.2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0) # only ”explode” the 1st
slice

7

8 fig, ax = plt.subplots(figsize=(6,6)) # & & £ |5 [X & K /)

9

10
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colors = cm.rainbow(np.arange(len(sizes))/len(sizes)) # colormaps: Paired,
autumn, rainbow, gray,spring,Darks
patches, texts, autotexts = ax.pie(sizes, labels=labels, autopct='%1.0f%%"',
shadow=False, startangle=170, colors=colors)

ax.axis('equal')

# OB E KR

proptease = fm.FontProperties()

proptease.set_size('xx-small')

# font size include: ‘xx-small’ ,x-small’ ,'small’ ,'medium’ , ‘large’ , ‘x-
large’ , ‘xx-large’ or number, e.g. '12'

plt.setp(autotexts, fontproperties=proptease)

plt.setp(texts, fontproperties=proptease)

ax.legend(labels, loc=2)

plt.savefig('Demo_project_set_legend_error.jpg')
plt.show()
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Figure 12.6

MEmERAIAL, HRAEZ, Efl (legend) WM BEFNERNEES, Boraril, FEETRE,

12.3.5 HHiEEG (legend)

o U W N =

~

10

from matplotlib import font_manager as fm
from matplotlib import cm

labels = s.index

sizes = s.values

# explode = (0.2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0) # only ”explode” the 1st
slice

fig, axes = plt.subplots(figsize=(10,5),ncols=2) # & & £ |7 X & K /I
axl, ax2 = axes.ravel()
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1

21
22
23
24
25
26
27
28
29
30
31
32

colors = cm.rainbow(np.arange(len(sizes))/len(sizes)) # colormaps: Paired,
autumn, rainbow, gray,spring,Darks
patches, texts, autotexts = axl.pie(sizes, labels=labels, autopct='%1.0f%%",
shadow=False, startangle=170, colors=colors)

axl.axis('equal')

# E R E T KK

proptease = fm.FontProperties()

proptease.set_size('xx-small')

# font size include: ‘xx-small’ ,x-small’ ,'small’ ,'medium’ , ‘large’ , ‘x-
large’ , ‘xx-large’ or number, e.g. '12'

plt.setp(autotexts, fontproperties=proptease)

plt.setp(texts, fontproperties=proptease)

axl.set_title('Shapes', loc='center')

# ax2 H &2 x E #l (legend)
ax2.axis('off')
ax2.legend(patches, labels, loc='center left')

plt.tight_layout()
plt.savefig('Demo_project_set_legend_good.jpg')
plt.show()
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Figure12.7
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o il label 9 ERALE
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o PRI AL B RIRN

from matplotlib import font_manager as fm
from matplotlib +import cm

labels = s.index

sizes = s.values

explode = (0.1,0,0,0,0,0,0,0,0,0,0,0,0,0.2,0,0,0,0.1,0) # ”explode” , show
the selected slice

fig, axes = plt.subplots(figsize=(8,5),ncols=2) # & & % [ [x & K /)
axl, ax2 = axes.ravel()

colors = cm.rainbow(np.arange(len(sizes))/len(sizes)) # colormaps: Paired,
autumn, rainbow, gray,spring,Darks

patches, texts, autotexts = axl.pie(sizes, labels=labels, autopct='%1.0f%%"',
explode=explode,

shadow=False, startangle=170, colors=colors, labeldistance=1.2,
pctdistance=1.03, radius=0.4)

# labeldistance: # il labels & = 1 fi &

# pctdistance: #fil 5 2tk & " 1 &

# radius: ##l U WA B &

axl.axis('equal')

# B E TR KD

proptease = fm.FontProperties()

proptease.set_size('xx-small')

# font size include: ‘xx-small’ ,x-small’ ,'small’ ,'medium’ , ‘large’ , ‘x-
large’ , ‘xx-large’ or number, e.g. '12'

plt.setp(autotexts, fontproperties=proptease)

plt.setp(texts, fontproperties=proptease)

axl.set_title('Shapes', loc='center')

# ax2 H %R & #l (legend)
ax2.axis('off')
ax2.legend(patches, labels, loc='center left')

plt.tight_layout()

# plt.savefig(”’pie_shape_ufo.png”, bbox_inches="'tight')
plt.savefig('Demo_project_final.jpg')

plt.show()
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13 Matplotlib 1552k (contour) Y2

TEMATRTCER, AT TNumpy + meshgrid s, HARE| TESEKENEH, T, IR
#4—T matplotlib HEm&EILATH], o EERE — TESLERAHIBCER, BRI,

Figure 13.1: 2 = £k EI AR ]

FHEBATIR BN 4H matplotlib 5 =ZkE (contour) 2,
Bawlshii

import matplotlib

import numpy as np

import matplotlib.cm as cm
import matplotlib.mlab as mlab
import matplotlib.pyplot as plt

%matplotlib inline

0 N O U1 WN =

()

# BN F LA E R
def f(x, y):
return (1 - x / 2 + X *%x 5 + y *x%x 3) *x np.exp(— X **x 2 — y %% 2)

—_ =, =
w N = O

# BfE B H
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Python i 2 j&

= 256
E XX, Yy
np.linspace(-3, 3, n)

n
#
X
y np.linspace(-3, 3, n)

# R W AE B4
X, Y = np.meshgrid(x, y)

BRI S R AZE T Numpy i meshgrid Bk, BX48RFZERT DA T R RIX DB, i

W
« Numpy ' Meshgrid R4 2 FiR =

13.1 U5 mEk

# REBEEBZKRKNDRT
plt.figure(figsize=(10,6))

# HAEm&NP G, SEFS& D NILIE o
plt.contour(X, Y,f(X, Y), 8,alpha = 0.75, cmap

SRR

= plt.cm.hot)

15

10

0.5

0.0

-1.0

-1.5 1

—2.0 T
=3 -2

Figure 13.2

13.2 {UHFEER X BEG
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1T # B EEBZKNRS

2 plt.figure(figsize=(10,6))

3

4 # BREEXBEMWHEE, 8EF /&S NILE 5

5 plt.contourf(X, Y,f(X, Y), 8, alpha = 0.75, cmap = plt.cm.hot)
SRR

15

10

05

0.0

Figure13.3

13.3 ZAii5eREF 2R

O 0 N O U A W N =

# WEHEKBK/NRST

plt.figure(figsize=(10,6))

# HAZFa&NP6, 82EF & NILE S

plt.contourf(X, Y, f(X, Y), 8, alpha = 0.75, cmap = plt.cm.hot)
C = plt.contour(X,Y, f(X,Y), 8, colors="'black', linewidth=8)
# 22 o &R B

plt.clabel(C, inline = True, fontsize = 10)

# % BR A bR Hh

plt.xticks(())

plt.yticks(())

plt.show()
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LR

Figure13.4

TEANRARA 5K, EPRah FoRIANE,

http://liyangbit.com 96



14 Matplotlib n[#i{biA AT 50 1 &%

JESChR: RBELFSC | Matplotlib nf#LR A E 50 AME#E (Hiset Python JRRE%)

ASEES T Matplotlib BAN Seaborn M2/ 50 PMEITE, HEREREXEEVAVAN, X TEEHRIHTHI
I ABEREIPER, SRR R R S 22 A

Tips:
(D) ASFESCER AR A AR 7T, ST

(2) FTAEERMTRICE, FREEAF] jupyter notebook StffH, FTMATEAARE TPython > i) 56
15 “code”, AIRIFASIRAD;

(3) BITASURY, BRT %% matplotlib f1 seaborn "I LEESS, 1T B2 s HAth i — Le sl B nT MRAL 122,
EAERRSEMERE, BANRIEER FHCENE

TR TR AT AL A B A Y 50 > Matplotlib B3, XLEERYIRAFEMH python B matplotlib
1 seaborn FEIERZ TR AT LN &,

141 74

XL EFARE P HAREY 7 MANRIEREEAT 04, B, PRERRMANERZ FRKR, HEE X7
I THER, B, WREEER R EIIREN A, EEEHSCHY, RIS,

A R AR A B AL :

o FEAERIFESLZRIHER MEIRIEMMLEREE,
o RIHEER, EARDKBTRERRE,

o MHISEA SRR M A R 215 B

o [ERERAEBS,

14.2 i TAE

FEARMEIBITHIES N FHAVRENS. A28, PMOEER, rTDEiE BRE R,

# !pip install brewer2mpl
import numpy as np
import pandas as pd
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import matplotlib as mpl

import matplotlib.pyplot as plt

import seaborn as sns

import warnings; warnings.filterwarnings(action="'once')

large = 225 med = 16; small = 12

params = {'axes.titlesize': large,
'legend. fontsize': med,
'figure.figsize': (16, 10),
'axes.labelsize': med,
'axes.titlesize': med,
'xtick.labelsize': med,
'ytick.labelsize': med,
'figure.titlesize': large}

plt.rcParams.update(params)

plt.style.use('seaborn-whitegrid')

sns.set_style(”white”)

%matplotlib inline

# Version
print(mpl.__version__) #> 3.0.0
print(sns.__version__) #> 0.9.0

out:
3.0.2
0.9.0

14.3 XHk (Correlation)

KIKEIRAT AL 2 PECEZ LR ZFAIFR R, WHRd, — MR T 55—k,

14.3.1 #xiE (Scatter plot)

AU EZ A T UM N R 2 AR R A SATRMIE AR E R, REdEH A2, WA RERZ AR RS G
LN, /£ matplotlib /1, ZFTDUER plt.scatterplot O 75 fEHEHITIHARIE,

# Import dataset
midwest = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/
master/midwest_filter.csv”)

# Prepare Data

# Create as many colors as there are unique midwest['category']

categories = np.unique(midwest['category'])

colors = [plt.cm.tablO(i/float(len(categories)-1)) for i in range(len(
categories))]

# Draw Plot for Each Category
plt.figure(figsize=(16, 10), dpi= 80, facecolor='w', edgecolor='k'")
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for i, category in enumerate(categories):
plt.scatter('area', 'poptotal',

data=midwest.loc[midwest.category==category,
s=20, cmap=colors[i], label=str(category))

# ”c=” B% N Ycmap=”, Python¥ i ~ i & i

# Decorations
plt.gca().set(xlim=(0.0, 0.1), ylim=(0, 90000),

xlabel="'Area', ylabel='Population')

plt.xticks(fontsize=12); plt.yticks(fontsize=12)

plt.title(”Scatterplot of Midwest Area vs Population”, fontsize=22)

plt.legend(fontsize=12)
plt.show()

SONNG

Scatterplot of Midwest Area vs Population

£0000

]
]

Fopulation
a
|
g

20000

0000

Figure 14.1: S El

14.3.2 AN IE (Bubble plot with Encircling)

oid

AN, EREENFRNE R AR DR HEE M, fERXDFH, RNEBIRERREIL R, H A A

IR encircle O SREIIFREREE,

from matplotlib import patches
from scipy.spatial import ConvexHull

import warnings; warnings.simplefilter('ignore')

sns.set_style(”white”)

# Step 1: Prepare Data

http://liyangbit.com
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midwest = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/
master/midwest_filter.csv”)

# As many colors as there are unique midwest['category']

categories = np.unique(midwest['category'])

colors = [plt.cm.tablO(i/float(len(categories)-1)) for i in range(len(
categories))]

# Step 2: Draw Scatterplot with unique color for each category
fig = plt.figure(figsize=(16, 10), dpi= 80, facecolor='w', edgecolor='k"')

for i, category in enumerate(categories):
plt.scatter('area', 'poptotal', data=midwest.loc[midwest.category==category
»
s='dot_size', cmap=colors[i], label=str(category), edgecolors='
black', linewidths=.5)
# ”c=" B XA ”cmap=", Python#i g =z & & &

# Step 3: Encircling
# https://stackoverflow.com/questions/44575681/how-do-i-encircle-different-data
-sets-in-scatter-plot
def encircle(x,y, ax=None, *xkw):
if not ax: ax=plt.gca()
p = np.c_[x,y]
hull = ConvexHull(p)
poly = plt.Polygon(p[hull.vertices,:], **xkw)
ax.add_patch(poly)

# Select data to be encircled
midwest_encircle_data = midwest.loc[midwest.state=="IN', :]

# Draw polygon surrounding vertices

encircle(midwest_encircle_data.area, midwest_encircle_data.poptotal, ec="k”, fc
=”gold”, alpha=0.1)

encircle(midwest_encircle_data.area, midwest_encircle_data.poptotal, ec=”
firebrick”, fc="none”, linewidth=1.5)

# Step 4: Decorations
plt.gca().set(xlim=(0.0, 0.1), ylim=(0, 90000),
xlabel="'Area', ylabel='Population')

plt.xticks(fontsize=12); plt.yticks(fontsize=12)
plt.title(”Bubble Plot with Encircling”, fontsize=22)
plt.legend(fontsize=12)

plt.show()
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Bubble Plat with Encircling
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Figure 14.2: <3ifuE

14.3.3 ArRMEmHRERIALRIBUSE (Scatter plot with linear regression line of best fit)

MRIRAE T RPN BT B, BARERE L2 T AN %, FERER TEIEH&H 2 AR
EWELN E R, EER AN ENEIRREH] — KR EMEL, BN THEFsns. tmplot O VA Al
FRhue ='cyl'Z%

# Import Data

df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
mpg_ggplot2.csv”)

df_select = df.loc[df.cyl.isin([4,8]), :]

# Plot

sns.set_style(”white”)

gridobj = sns.lmplot(x="displ”, y="hwy”, hue="cyl”, data=df_select,
height=7, aspect=1.6, robust=True, palette='tablo',
scatter_kws=dict(s=60, linewidths=.7, edgecolors='black'))

# Decorations

gridobj.set(x1lim=(0.5, 7.5), ylim=(0, 50))

plt.title(”Scatterplot with line of best fit grouped by number of cylinders”,
fontsize=20)

plt.show()
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Scatterplot with line of best fit grouped by number of cylinders

50
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displ
Figure 14.3: WML AV AL & LAV HUS A
FNAFHN AT LR R £%

HE, A MEESYIH BB NN RE G, FIDUEIEAE sns. Implot () Hi&E col=groupingcolumn
SHCRIB, R

# Import Data

df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
mpg_ggplot2.csv”)

df_select = df.loc[df.cyl.isin([4,8]), :]

# Each 1line in its own column
sns.set_style(”white”)
gridobj = sns.lmplot(x="displ”, y="hwy”,
data=df_select,
height=7,
robust=True,
palette='Setl',
col="cyl”,
scatter_kws=dict(s=60, linewidths=.7, edgecolors='black'))

# Decorations
gridobj.set(x1lim=(0.5, 7.5), ylim=(0, 50))
plt.show()
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displ aspl

Figure 14.4: &t AT i E L S LRATBURIE

14.3.4 #lEhkE Jittering with stripplot)

B, 2MIEREEEEHERN X MY HE, 48R, 2 PRGHSIESIHER. R eXrE, EksdE
REEE, DMEERTDIEMEZIEN]. £/ seaborn i) stripplot O R7FESLILXMIIEE,

# Import Data
df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
mpg_ggplot2.csv”)

# Draw Stripplot
fig, ax = plt.subplots(figsize=(16,10), dpi= 80)
sns.stripplot(df.cty, df.hwy, jitter=0.25, size=8, ax=ax, linewidth=.5)

# Decorations
plt.title('Use jittered plots to avoid overlapping of points', fontsize=22)
plt.show()
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Use jittered plots to avoid averlapping of points
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Figure 14.5: 31

14.3.5 il#& (Counts Plot)

e N BB A 5 — MERR IR R, RBIR TR E 205 B, RRAR/NEOR,  HE ER
RS A

# Import Data

df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
mpg_ggplot2.csv”)

df_counts = df.groupby(['hwy', 'cty']).size().reset_index(name='counts')

# Draw Stripplot
fig, ax = plt.subplots(figsize=(16,10), dpi= 80)
sns.stripplot(df_counts.cty, df_counts.hwy, size=df_counts.counts*2, ax=ax)

# Decorations

plt.title('Counts Plot - Size of circle is bigger as more points overlap',
fontsize=22)

plt.show()
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Counts Plot - Size of circle is bigger as more points overlap
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oty

Figure 14.6: H4(&

14.3.6 H1%HJ7E (Marginal Histogram)

LG ETTEEAN XY M BRI ETT B XA T AL X FNY ZRIFISC R DA SR XY 1 BB 0T
XA E AT REEEIE 2 (EDA),

# Import Data
df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
mpg_ggplot2.csv”)

# Create Fig and gridspec
fig = plt.figure(figsize=(16, 10), dpi= 80)
grid = plt.GridSpec(4, 4, hspace=0.5, wspace=0.2)

# Define the axes

ax_main = fig.add_subplot(grid[:-1, :-1])

ax_right = fig.add_subplot(grid[:-1, -1], xticklabels=[], yticklabels=[])
ax_bottom = fig.add_subplot(grid[-1, 0:-1], xticklabels=[], yticklabels=[])

# Scatterplot on main ax

ax_main.scatter('displ', 'hwy', s=df.ctyx4, c=df.manufacturer.astype('category'
).cat.codes, alpha=.9, data=df, cmap="tabl10”, edgecolors='gray', Llinewidths
=.5)

# histogram on the right

ax_bottom.hist(df.displ, 40, histtype='stepfilled', orientation='vertical',
color="'deeppink')

ax_bottom.invert_yaxis()
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# histogram in the bottom
ax_right.hist(df.hwy, 40, histtype='stepfilled', orientation="horizontal',
color="'deeppink")

# Decorations

ax_main.set(title='Scatterplot with Histograms \n displ vs hwy', xlabel='displ'
, ylabel="hwy")

ax_main.title.set_fontsize(20)

for item in ([ax_main.xaxis.label, ax_main.yaxis.label] + ax_main.
get_xticklabels() + ax_main.get_yticklabels()):
item.set_fontsize(14)

xlabels = ax_main.get_xticks().tolist()
ax_main.set_xticklabels(xlabels)

plt.show()
Scatterplot with Hislograms
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Figure 14.7: Jh% & 77 &

14.3.7 4FIEE (Marginal Boxplot)

GRIPERS0GETTEBEARUI AR, A, ARG TR XY Rk, H25MFB 755
TR

# Import Data
df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
mpg_ggplot2.csv”)

# Create Fig and gridspec
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fig = plt.figure(figsize=(16, 10), dpi= 80)
grid = plt.GridSpec(4, 4, hspace=0.5, wspace=0.2)

# Define the axes

ax_main = fig.add_subplot(grid[:-1, :-1])

ax_right = fig.add_subplot(grid[:-1, -1], xticklabels=[], yticklabels=[])
ax_bottom = fig.add_subplot(grid[-1, 0:-1], xticklabels=[], yticklabels=[])

# Scatterplot on main ax

ax_main.scatter('displ', 'hwy', s=df.ctyx5, c=df.manufacturer.astype('category'
).cat.codes, alpha=.9, data=df, cmap=”Setl”, edgecolors='black', linewidths
=.5)

# Add a graph in each part
sns.boxplot(df.hwy, ax=ax_right, orient="v”)
sns.boxplot(df.displ, ax=ax_bottom, orient="h”)

# Decorations —————-——————--————-

# Remove x axis name for the boxplot
ax_bottom.set(xlabel="'")
ax_right.set(ylabel="")

# Main Title, Xlabel and YLabel
ax_main.set(title='Scatterplot with Histograms \n displ vs hwy', xlabel='displ'
, ylabel="hwy")

# Set font size of different components

ax_main.title.set_fontsize(20)

for ditem in ([ax_main.xaxis.label, ax_main.yaxis.label] + ax_main.
get_xticklabels() + ax_main.get_yticklabels()):
item.set_fontsize(14)

plt.show()
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Scalterplot with Histograms
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Figure 14.8: 1% HiIEIE

14.3.8 fXK (Correllogram)
MHAXEHATEMMEES EEIEE (B 4E54) T E AT RERYEUE A BN & (Al AR ¢ &,

# Import Dataset
df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mtcars.csv”)

# Plot

plt.figure(figsize=(12,10), dpi= 80)

sns.heatmap(df.corr(), xticklabels=df.corr().columns, yticklabels=df.corr().
columns, cmap='RdYlGn', center=0, annot=True)

# Decorations

plt.title('Correlogram of mtcars', fontsize=22)
plt.xticks(fontsize=12)

plt.yticks(fontsize=12)

plt.show()
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Correlogram of mtcars
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Figure 14.9: #H¢ &

14.3.9 %if%E (Pairwise Plot)
MEEEERRE TR E, HTHEMRE R RENEED &X Z IR R, TR ESTHNE TR,

# Load Dataset
df = sns.load_dataset('iris')

plt.figure(figsize=(10,8), dpi= 80)
sns.pairplot(df, kind=”scatter”, hue="species”, plot_kws=dict(s=80, edgecolor="
white”, linewidth=2.5))
7 plt.show()

1
2
3
4 # Plot
5
6
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Figure 14.10: JEFEE

# Load Dataset
df = sns.load_dataset('iris')

plt.figure(figsize=(10,8), dpi= 80)
sns.pairplot(df, kind="reg”, hue="species”)

1
2
3
4 # Plot
5
6
7 plt.show()
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14.4 |wm#% (Deviation)

14.4.1 LHUU4IEE (Diverging Bars)

GUARIERERRE R MEIR AR U (RN, FH et ZR IR, RAfUSEE (Diverging

Bars) B2—MREFWIAE, ©EITIEXIEGEHHRIMEE, HEIFEWEMN, FHHAPAZEEIEX — 5,

# Prepare Data

df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mtcars.csv”)

x = df.loc[:, ['mpg']]

df['mpg_z'] = (x - x.mean())/x.std()

df['colors'] = ['red' if x < 0 else 'green' for x in df['mpg_z']]
df.sort_values('mpg_z', inplace=True)
df.reset_index(inplace=True)

# Draw plot
plt.figure(figsize=(14,10), dpi= 80)

plt.hlines(y=df.index, xmin=0, xmax=df.mpg_z, color=df.colors, alpha=0.4,

linewidth=5)
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# Decorations
gca().set(ylabel="'sModels$', xlabel='SMileages$')
yticks(df.index, df.cars, fontsize=12)

title('Diverging Bars of Car Mileage', fontdict={'size':20})
grid(linestyle='--", alpha=0.5)

plt.
plt.
plt.
plt.
plt.

show ()

Toyota Comlis
Fiat 128

Haonda Civic
Lelus Europa

Fial X1-8

FOrecne 914-2
Merg 2400
Datsun 710

Merc 230

Toyols Corona
Volve 142E
Harmat 4 Diree
Mazda R4 Wag
Mazda RX4
Ferran Dine
Pontiae FIFenirg
Merc 200

Homet Sporaboul
Valiant

Mer: 2800

MEn: 45051

Merc 4505E

Ford Partera L
Dodge Challenger
ARG Javelin

Mer: 250610
Maserat Bora
Chryslar impenal
Dustar 380
Camaro 728
Gadillac Fleetned
Lincein Cortinental

Mode!

=20

Diverging Bars of Car Mileage

-1.5 =10 -0.5 0o 05 10 15 20
Mileage

Figure 14.12: ZHUZFIZE

14.4.2 LHRISCA (Diverging Texts)

KHARISA (Diverging Texts) 5&#AIZFE (Diverging Bars) ML, AR IRAR DA—FZ s flv] LI
F R T RE R NIENME, #ERTDUE IR 2%,

# Prepare Data

df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mtcars.csv”)

X =

df.loc[:,

['mpg']]

df['mpg_z'] = (x - x.mean())/x.std()

df['colors'] = ['red' if x < 0 else 'green' for x in df['mpg_z']]
df.sort_values('mpg_z', 1inplace=True)
df.reset_index(inplace=True)

# Draw plot
plt.figure(figsize=(14,14), dpi= 80)

plt.hlines(y=df.index, xmin=0, xmax=df.mpg_z)

for x, y, tex in zip(df.mpg_z, df.index, df.mpg_z):

t = plt.text(x, y, round(tex, 2), horizontalalignment='right' if x < 0 else

'left',
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verticalalignment="'center', fontdict={'color':'red' if x < 0
else 'green', 'size':14})

# Decorations

plt.yticks(df.index, df.cars, fontsize=12)

plt.title('Diverging Text Bars of Car Mileage', fontdict={'size':20})
plt.grid(linestyle='--", alpha=0.5)

plt.xlim(-2.5, 2.5)

plt.show()
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Figure 14.13: Z#HISCAR

14.4.3 kUil (Diverging Dot Plot)

K AE (Diverging Dot Plot) ti2R{UT E#AI4IEE (Diverging Bars) . #AIfi, 5&EFRIGIEE
(Diverging Bars) #HEL, SRAGERER/D T H 2 FIEN ELEMZES,

# Prepare Data

df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mtcars.csv”)
x = df.loc[:, ['mpg']]

df['mpg_z'] = (x - x.mean())/x.std()
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df['colors'] = ['red' if x < 0 else 'darkgreen' for x in df['mpg_z'1]
df.sort_values('mpg_z', inplace=True)
df.reset_index(inplace=True)

# Draw plot
plt.figure(figsize=(14,16), dpi= 80)
plt.scatter(df.mpg_z, df.index, s=450, alpha=.6, color=df.colors)
for x, y, tex 1in zip(df.mpg_z, df.index, df.mpg_z):
t = plt.text(x, y, round(tex, 1), horizontalalignment='center',
verticalalignment="'center', fontdict={'color':'white'})

# Decorations

# Lighten borders
plt.gca().spines[”top”].set_alpha(.3)
plt.gca().spines[”bottom”].set_alpha(.3)
plt.gca().spines[”right”].set_alpha(.3)
plt.gca().spines[”left”].set_alpha(.3)

plt.yticks(df.index, df.cars)

plt.title('Diverging Dotplot of Car Mileage', fontdict={'size':20})
plt.xlabel('sMileages')

plt.grid(linestyle='--"', alpha=0.5)

plt.xlim(-2.5, 2.5)

plt.show()
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Diverging Dotplot of Car Mileage
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Figure 14.14: R 1R

14.4.4 FHRICH L IPEERER (Diverging Lollipop Chart with Markers)
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# Prepare Data

df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mtcars.csv”)
x = df.loc[:, ['mpg']]

df['mpg_z'] = (x - x.mean())/x.std()

df['colors'] = 'black'

# color fiat differently

df.loc[df.cars == 'Fiat X1-9', 'colors'] = 'darkorange'
df.sort_values('mpg_z', inplace=True)
df.reset_index(inplace=True)
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# Draw plot
import matplotlib.patches as patches

plt.figure(figsize=(14,16), dpi= 80)

plt.hlines(y=df.index, xmin=0, xmax=df.mpg_z, color=df.colors, alpha=0.4,
linewidth=1)

plt.scatter(df.mpg_z, df.index, color=df.colors, s=[600 if x == 'Fiat X1-9'
else 300 for x in df.cars], alpha=0.6)

plt.yticks(df.index, df.cars)

plt.xticks(fontsize=12)

# Annotate
plt.annotate('Mercedes Models', xy=(0.0, 11.0), xytext=(1.0, 11), xycoords='
data',
fontsize=15, ha='center', va='center',
bbox=dict(boxstyle="'square', fc='firebrick'),
arrowprops=dict(arrowstyle='-[, widthB=2.0, lengthB=1.5', 1lw=2.0,
color="'steelblue'), color='white')

# Add Patches

pl = patches.Rectangle((-2.0, -1), width=.3, height=3, alpha=.2, facecolor='red
)

p2 = patches.Rectangle((1.5, 27), width=.8, height=5, alpha=.2, facecolor='
green')

plt.gca().add_patch(pl)

plt.gca().add_patch(p2)

# Decorate

plt.title('Diverging Bars of Car Mileage', fontdict={'size':20})
plt.grid(linestyle='--"', alpha=0.5)

plt.show()
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Diverging Bars of Car Mileage
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14.4.5 1iff1[El (Area Chart)
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import numpy as np
import pandas as pd

# Prepare Data

df = pd.read_csv(”’https://github.com/selva86/datasets/raw/master/economics.csv”
, parse_dates=['date']).head(100)

X = np.arange(df.shape[0])

y_returns = (df.psavert.diff().fillna(0)/df.psavert.shift(1)).fillna(0) * 100

# Plot
plt.figure(figsize=(16,10), dpi= 80)
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plt.fill_between(x[1:], y_returns[l:], 0, where=y_returns[l:] >= 0, facecolor='
green', interpolate=True, alpha=0.7)

plt.fill_between(x[1:], y_returns[l:], 0, where=y_returns[1:] <= 0, facecolor='
red', interpolate=True, alpha=0.7)

# Annotate
plt.annotate('Peak \n1975', xy=(94.0, 21.0), xytext=(88.0, 28),
bbox=dict(boxstyle="'square', fc='firebrick'),
arrowprops=dict(facecolor="steelblue', shrink=0.05), fontsize=15,
color='white'")

# Decorations

xtickvals = [str(m)[:3].upper()+”-"+str(y) for y,m in zip(df.date.dt.year, df.
date.dt.month_name())]

plt.gca().set_xticks(x[::6])

plt.gca().set_xticklabels(xtickvals[::6], rotation=90, fontdict={"'
horizontalalignment': 'center', 'verticalalignment': 'center_baseline'})

plt.ylim(-35,35)

plt.xlim(1,100)

plt.title(”Month Economics Return %”, fontsize=22)

plt.ylabel('Monthly returns %')

plt.grid(alpha=0.5)

plt.show()
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14.5 #l)¥ (Ranking)

14.5.1 ii%J¢KE (Ordered Bar Chart)
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# Prepare Data

df_raw = pd.read_csv(”https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv”)

df = df_raw[['cty', 'manufacturer']].groupby('manufacturer').apply(lambda x: x.
mean())

df.sort_values('cty', inplace=True)

df.reset_index(inplace=True)

# Draw plot
import matplotlib.patches as patches

fig, ax = plt.subplots(figsize=(16,10), facecolor='white', dpi= 80)
ax.vlines(x=df.index, ymin=0, ymax=df.cty, color='firebrick', alpha=0.7,
linewidth=20)

# Annotate Text
for i, cty 1in enumerate(df.cty):
ax.text(i, cty+0.5, round(cty, 1), horizontalalignment='center')

# Title, Label, Ticks and Ylim

ax.set_title('Bar Chart for Highway Mileage', fontdict={'size':22})

ax.set(ylabel='Miles Per Gallon', ylim=(0, 30))

plt.xticks(df.index, df.manufacturer.str.upper(), rotation=60,
horizontalalignment="right', fontsize=12)

# Add patches to color the X axis labels

pl = patches.Rectangle((.57, -0.005), width=.33, height=.13, alpha=.1,
facecolor='green', transform=fig.transFigure)

p2 = patches.Rectangle((.124, -0.005), width=.446, height=.13, alpha=.1,
facecolor="red', transform=fig.transFigure)

fig.add_artist(pl)

fig.add_artist(p2)

plt.show()
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BEar Chart for Highway Mileage
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Figure 14.17: B4 IEE

14.5.2 ##EREE (Lollipop Chart)
R 2R DA— R 2 N 75 AR i 56 7 55T B 2R B 1,

1 # Prepare Data
2 df_raw = pd.read_csv(”https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv”)

mean())
df.sort_values('cty', inplace=True)
df.reset_index(inplace=True)

# Draw plot

fig, ax = plt.subplots(figsize=(16,10), dpi= 80)

ax.vlines(x=df.index, ymin=0, ymax=df.cty, color='firebrick', alpha=0.7,
linewidth=2)

10 ax.scatter(x=df.index, y=df.cty, s=75, color='firebrick', alpha=0.7)

O o N O U b

12 # Title, Label, Ticks and Ylim

13 ax.set_title('Lollipop Chart for Highway Mileage', fontdict={'size':22})

14 ax.set_ylabel('Miles Per Gallon')

15 ax.set_xticks(df.index)

16 ax.set_xticklabels(df.manufacturer.str.upper(), rotation=60, fontdict={"
horizontalalignment': 'right', 'size':12})

17 ax.set_ylim(0, 30)

3 df = df_raw[['cty', 'manufacturer']].groupby('manufacturer').apply(lambda x: x.
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# Annotate

for row in df.itertuples():
ax.text(row.Index, row.cty+.5, s=round(row.cty, 2), horizontalalignment= '

center', verticalalignment='bottom', fontsize=14)

plt.show()
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Figure 14.18: t##%HE Kl

14.5.3 5l (Dot Plot)
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# Prepare Data

df_raw = pd.read_csv(”https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv”)

df = df_raw[['cty', 'manufacturer']].groupby('manufacturer').apply(lambda x: x.
mean())

df.sort_values('cty', inplace=True)

df.reset_index(inplace=True)

# Draw plot

fig, ax = plt.subplots(figsize=(16,10), dpi= 80)

ax.hlines(y=df.index, xmin=11, xmax=26, color='gray', alpha=0.7, linewidth=1,
linestyles="dashdot')

ax.scatter(y=df.index, x=df.cty, s=75, color='firebrick', alpha=0.7)
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# Title, Label, Ticks and Ylim

ax.set_title('Dot Plot for Highway Mileage', fontdict={'size':22})

ax.set_xlabel('Miles Per Gallon')

ax.set_yticks(df.index)

ax.set_yticklabels(df.manufacturer.str.title(), fontdict={'horizontalalignment'
'right'})

ax.set_xlim(10, 27)

plt.show()

Dot Plot for Highway Mileage
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14.5.4 3)%E (Slope Chart)
e R i A LA NI B R R“ 5 A B

import matplotlib.lines as mlines

# Import Data

df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
gdppercap.csv”)

left_label = [str(c) + ', '+ str(round(y)) for c, y 1in zip(df.continent, df['

1952'])1]

right_label = [str(c) + ', '+ str(round(y)) for c, y in zip(df.continent, df['
1957']1)]

klass = ['red' if (yl-y2) < 0 else 'green' for yl, y2 in zip(df['1952'], df[’
1957'1)]

# draw line
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# https://stackoverflow.com/questions/36470343/how-to-draw-a-Tline-with-
matplotlib/36479941
def newline(pl, p2, color='black'):
ax = plt.gca()
1 = mlines.Line2D([p1[0],p2[0]], [pl[1],p2[1]], color='red' +if pl[1l]-p2[1]
> 0 else 'green', marker='o', markersize=6)
ax.add_line(l)
return 1

fig, ax = plt.subplots(1l,1,figsize=(14,14), dpi= 80)

# Vertical Lines

ax.vlines(x=1, ymin=500, ymax=13000, color='black', alpha=0.7, linewidth=1,
linestyles='dotted"')

ax.vlines(x=3, ymin=500, ymax=13000, color='black', alpha=0.7, linewidth=1,
linestyles="dotted')

# Points

ax.scatter(y=df['1952'], x=np.repeat(l, df.shape[0]), s=10, color='black',
alpha=0.7)

ax.scatter(y=df['1957'], x=np.repeat(3, df.shape[0]), s=10, color='black',
alpha=0.7)

# Line Segmentsand Annotation
for pl, p2, c in zip(df['1952'], df['1957'], df['continent']):
newline([1,pl], [3,p2])
ax.text(1-0.05, pl, ¢ + ', ' + str(round(pl)), horizontalalignment='right',
verticalalignment="'center', fontdict={'size':14})
ax.text(3+0.05, p2, c + ', ' + str(round(p2)), horizontalalignment="'left',
verticalalignment='center', fontdict={'size':14})

# 'Before' and 'After' Annotations

ax.text(1-0.05, 13000, 'BEFORE', horizontalalignment='right', verticalalignment
='center', fontdict={'size':18, 'weight':700})

ax.text(3+0.05, 13000, 'AFTER', horizontalalignment='left', verticalalignment='
center', fontdict={'size':18, 'weight':700})

# Decoration

ax.set_title(”Slopechart: Comparing GDP Per Capita between 1952 vs 1957”,
fontdict={"'size':22})

ax.set(xlim=(0,4), ylim=(0,14000), ylabel='Mean GDP Per Capita')

ax.set_xticks([1,3])

ax.set_xticklabels([”1952”, ”1957”])

plt.yticks(np.arange(500, 13000, 2000), fontsize=12)

# Lighten borders
plt.gca().spines[”top”].set_alpha(.0)
plt.gca().spines[”’bottom”].set_alpha(.0)
plt.gca().spines[”right”].set_alpha(.0)
plt.gca().spines[”left”].set_alpha(.0)
plt.show()
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14.5.5 M¥2E (Dumbbell Plot)
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import matplotlib.lines as mlines

# Import Data

df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/

health.csv”)

df.sort_values('pct_2014', dinplace=True)
df.reset_index(inplace=True)

# Func to draw line segment
def newline(pl, p2, color='black'):
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ax = plt.gca()

1 = mlines.Line2D([p1[0],p2[0]1], [pl[1],p2[1]], color="skyblue')
ax.add_line(l)

return 1

# Figure and Axes
fig, ax = plt.subplots(1l,1,figsize=(14,14), facecolor="#f7f7f7', dpi= 80)

# Vertical Lines

ax.vlines(x=.05, ymin=0, ymax=26, color='black', alpha=1, linewidth=1,
linestyles="'dotted')

ax.vlines(x=.10, ymin=0, ymax=26, color='black', alpha=1, linewidth=1,
linestyles="'dotted"')

ax.vlines(x=.15, ymin=0, ymax=26, color='black', alpha=1, linewidth=1,
linestyles="'dotted"')

ax.vlines(x=.20, ymin=0, ymax=26, color='black', alpha=1, linewidth=1,
linestyles='dotted"')

# Points
ax.scatter(y=df['index'], x=df['pct_2013'], s=50, color='#0e668b', alpha=0.7)
ax.scatter(y=df['index'], x=df['pct_2014'], s=50, color='#a3c4dc', alpha=0.7)

# Line Segments
for i, pl, p2 in zip(df['index'], df['pct_2013'], df['pct_2014']):
newline([pl, ], [p2, il)

# Decoration

ax.set_facecolor ('#f7f7f7")

ax.set_title(”Dumbell Chart: Pct Change - 2013 vs 2014”, fontdict={'size':22})
ax.set(xlim=(0,.25), ylim=(-1, 27), ylabel='Mean GDP Per Capita')
ax.set_xticks([.05, .1, .15, .20])

ax.set_xticklabels(['5%', '15%', '20%', '25%'])

ax.set_xticklabels(['5%', '15%', '20%', '25%'])

plt.show()
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14.6 /31ii (Distribution)

14.6.1 R RMNEITE (Histogram for Continuous Variable)
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# Import Data
df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mpg_ggplot2.
csv”)

# Prepare data

x_var = 'displ'

groupby_var = 'class'

df_agg = df.loc[:, [x_var, groupby_var]].groupby(groupby_var)
vals = [df[x_var].values.tolist() for i, df in df_agg]
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# Draw

plt.figure(figsize=(16,9), dpi= 80)

colors = [plt.cm.Spectral(i/float(len(vals)-1)) for i in range(len(vals))]

n, bins, patches = plt.hist(vals, 30, stacked=True, density=False, color=colors
[:len(vals)])

# Decoration

plt.legend({group:col for group, col in zip(np.unique(df[groupby_var]).tolist()
, colors[:len(vals)])})

plt.title(f”Stacked Histogram of ${x_var}$ colored by ${groupby_var}s”,
fontsize=22)

plt.xlabel(x_var)

plt.ylabel(”Frequency”)

plt.ylim(0, 25)

plt.xticks(ticks=bins[::3], labels=[round(b,1) for b in bins[::3]])

plt.show()
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14.6.2 RRERMNEFE (Histogram for Categorical Variable)
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# Import Data
df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mpg_ggplot2.
csv”)

# Prepare data
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5 x_var = 'manufacturer'
6 groupby_var = 'class'
7 df_agg = df.loc[:, [x_var, groupby_var]].groupby(groupby_var)
8 wvals = [df[x_var].values.tolist() for i, df in df_agg]
9
10 # Draw
11 plt.figure(figsize=(16,9), dpi= 80)
12 colors = [plt.cm.Spectral(i/float(len(vals)-1)) for i 1in range(len(vals))]
13 n, bins, patches = plt.hist(vals, df[x_var].unique().__len__(), stacked=True,
density=False, color=colors[:len(vals)])
14
15 # Decoration
16 plt.legend({group:col for group, col 1in zip(np.unique(df[groupby_var]).tolist()
, colors[:len(vals)])})
17 plt.title(f”Stacked Histogram of ${x_var}$ colored by ${groupby_var}s”,
fontsize=22)
18 plt.xlabel(x_var)
19 plt.ylabel(”Frequency”)
20 plt.ylim(0, 40)
21 plt.xticks(ticks=bins, labels=np.unique(df[x_var]).tolist(), rotation=90,
horizontalalignment="'1left"')
22 plt.show()
e Stacked Histogram of manufacturer colored by class
B Jscater
]
% l iy
mimivan
%20 pickup
N subcompact
N suv
25
g
Sx
g
15
10
5

-] I g = = ‘B & T £ = £ ] 2 B =
s 2 g & § : & : § 8 4§ £ E } %
1] = o = g £ =] W %
B & =
= 2

manufacturer

Figure 14.23: XIS B EH 77 &

http://liyangbit.com 128




Chapter 14. Matplotlib n[#i{bin A i {if 50 4~ E%

Python i 2 &

14.6.3 #%J%1¥ (Density Plot)
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1 # Import Data

2 df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mpg_ggplot2.
csv”)

3

4 # Draw Plot

5 plt.figure(figsize=(16,10), dpi= 80)

6 sns.kdeplot(df.loc[df['cyl'] == 4, ”cty”], shade=True,

, alpha=.7)

7 sns.kdeplot(df.loc[df['cyl'] == 5, ”cty”], shade=True,
?Cyl=5”, alpha=.7)

2 sns.kdeplot(df.loc[df['cyl'] == 6, ”cty”], shade=True,
label="Cyl=6”, alpha=.7)

9 sns.kdeplot(df.loc[df['cyl'] == 8, ”cty”], shade=True,
Cyl=8”, alpha=.7)

11 # Decoration

color="g”, label="Cyl=4”
color="deeppink”, label=
color="dodgerblue”,

color="orange”, label=”

12 plt.title('Density Plot of City Mileage by n_Cylinders', fontsize=22)

13 plt.legend()
14 plt.show()
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Figure 14.24: % E &
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14.6.4 HJi#%)%2kE (Density Curves with Histogram)
WA BT BN EMZICE TR EIFTEIAREAER, BRIRER DU e TBAE — B mA2 i E .,
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# Import Data

2 df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mpg_ggplot2.
csv”)

3

4 # Draw Plot

5 plt.figure(figsize=(13,10), dpi= 80)

6 sns.distplot(df.loc[df['class'] == 'compact', ”cty”], color="dodgerblue”, label
=”Compact”, hist_kws={'alpha':.7}, kde_kws={'linewidth':3})

7 sns.distplot(df.loc[df['class'] == 'suv', ”cty”], color="orange”, label="SUV”,
hist_kws={'alpha':.7}, kde_kws={'Tlinewidth':3})

8 sns.distplot(df.loc[df['class'] == 'minivan', ”cty”], color="g”, label="minivan

?, hist_kws={'alpha':.7}, kde_kws={'linewidth':3})
9 plt.ylim(0, 0.35)

11 # Decoration

12 plt.title('Density Plot of City Mileage by Vehicle Type', fontsize=22)
13 plt.legend()

14 plt.show()
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14.6.5 Joy Plot

Joy Plot AP AR EEIIAE S, X2 MR B HEGRH TR R ARG TT 5. EEERR

BLH, HEEMEIR T IEMIER. Er DUEAET matplotlib # joypy i iata g, (TPython ¥diE 2 iE 1:

T joypy &)
1 # !pip install joypy
2 # Python#i #g 2 &8 #& &
3 dmport joypy
4
5 # Import Data
6 mpg = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mpg_ggplot2.

~

csv”)

# Draw Plot

plt.figure(figsize=(16,10), dpi= 80)

fig, axes = joypy.joyplot(mpg, column=["hwy', 'cty'], by="class”, ylim='own',
figsize=(14,10))

# Decoration
plt.title('Joy Plot of City and Highway Mileage by Class', fontsize=22)
plt.show()

Joy Plot of City and Highway Mileage by Class
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Figure 14.26: Joy Plot
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14.6.6 Mt (Distributed Dot Plot)
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import matplotlib.patches as mpatches

# Prepare Data

df_raw = pd.read_csv(”https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv”)

cyl_colors = {4:'tab:red', 5:'tab:green', 6:'tab:blue', 8:'tab:orange'}

df_raw['cyl_color'] = df_raw.cyl.map(cyl_colors)

# Mean and Median city mileage by make

df = df_raw[['cty', 'manufacturer']].groupby('manufacturer').apply(lambda x: x.
mean())

df.sort_values('cty', ascending=False, inplace=True)

df.reset_index(inplace=True)

df_median = df_raw[['cty', 'manufacturer']].groupby('manufacturer').apply(
lambda x: x.median())

# Draw horizontal lines

fig, ax = plt.subplots(figsize=(16,10), dpi= 80)

ax.hlines(y=df.index, xmin=0, xmax=40, color='gray', alpha=0.5, linewidth=.5,
linestyles="dashdot")

# Draw the Dots
for i, make in enumerate(df.manufacturer):
df_make = df_raw.loc[df_raw.manufacturer==make, :]
ax.scatter(y=np.repeat(i, df_make.shape[0]), x='cty', data=df_make, s=75,
edgecolors='gray', c='w', alpha=0.5)
ax.scatter(y=i, x='cty', data=df_median.loc[df_median.index==make, :], s
=75, c='firebrick'")

# Annotate
ax.text(33, 13, ”$red \; dots \; are \; the \: median$”, fontdict={'size':12},
color="'firebrick")

# Decorations

red_patch = plt.plot([],[], marker="0”, ms=10, 1ls=””, mec=None, color='
firebrick', label=”Median”)

plt.legend(handles=red_patch)

ax.set_title('Distribution of City Mileage by Make', fontdict={'size':22})

ax.set_xlabel('Miles Per Gallon (City)', alpha=0.7)

ax.set_yticks(df.index)

ax.set_yticklabels(df.manufacturer.str.title(), fontdict={'horizontalalignment'

'right'}, alpha=0.7)

ax.set_xlim(1, 40)

plt.xticks(alpha=0.7)

plt.gca().spines[”top”].set_visible(False)

plt.gca().spines[”bottom”].set_visible(False)
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plt.gca().spines[”right”].set_visible(False)
plt.gca().spines[”left”].set_visible(False)
plt.grid(axis="both', alpha=.4, linewidth=.1)
plt.show()
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14.6.7 #il¥E (Box Plot)
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# Import Data
df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mpg_ggplot2.
csv”)

# Draw Plot
plt.figure(figsize=(13,10), dpi= 80)
sns.boxplot(x='class', y='hwy', data=df, notch=False)

# Add N Obs inside boxplot (optional)
def add_n_obs(df,group_col,y):
medians_dict = {grp[@]:grp[1][y].median() for grp in df.groupby(group_col)}
xticklabels = [x.get_text() for x in plt.gca().get_xticklabels()]
n_obs = df.groupby(group_col)[y].size().values
for (x, xticklabel), n_ob 1in zip(enumerate(xticklabels), n_obs):
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plt.text(x, medians_dict[xticklabel]*1.01, ”#obs : ”+str(n_ob),
horizontalalignment='center', fontdict={'size':14}, color='white')

add_n_obs(df,group_col='class',y="hwy"')

# Decoration

plt.title('Box Plot of Highway Mileage by Vehicle Class', fontsize=22)
plt.ylim(10, 40)

plt.show()
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Figure 14.28: #ifE &

14.6.8 furi + #i¥E (Dot + Box Plot)
fil 55 + TR (Dot + Box Plot) fEIA2R T HFEIE G B, AN, XL S r] DT @ 2/ DEHE S,

# Import Data
df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mpg_ggplot2.
csv”)

# Draw Plot

plt.figure(figsize=(13,10), dpi= 80)

sns.boxplot(x='class', y='hwy', data=df, hue='cyl')
sns.stripplot(x='class', y='hwy', data=df, color='black', size=3, jitter=1)
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for i 1in range(len(df['class'].unique())-1):
plt.vlines(i+.5, 10, 45, linestyles='solid', colors='gray', alpha=0.2)

# Decoration

plt.title('Box Plot of Highway Mileage by Vehicle Class', fontsize=22)
plt.legend(title="'Cylinders"')

plt.show()
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14.6.9 /Mi%1d (Violin Plot)
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# Import Data
df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/mpg_ggplot2.
csv”)

# Draw Plot
plt.figure(figsize=(13,10), dpi= 80)
sns.violinplot(x='class', y="hwy', data=df, scale='width', dinner='quartile')
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# Decoration
plt.title('Violin Plot of Highway Mileage by Vehicle Class', fontsize=22)
plt.show()

Violin Plot of Highway Mileage by Vehicle Class
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Figure 14.30: /MEZE

14.6.10 A&7 (Population Pyramid)
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# Read data
df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
email_campaign_funnel.csv”)

# Draw Plot

plt.figure(figsize=(13,10), dpi= 80)

group_col = 'Gender'

order_of_bars = df.Stage.unique()[::-1]

colors = [plt.cm.Spectral(i/float(len(df[group_col].unique())-1)) for i 1in
range(len(df[group_col].unique()))]

for c, group in zip(colors, df[group_col].unique()):
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sns.barplot(x="'Users', y='Stage', data=df.loc[df[group_col]==group, :],
order=order_of_bars, color=c, label=group)

# Decorations

plt.xlabel(”SUserss$”)

plt.ylabel(”Stage of Purchase”)

plt.yticks(fontsize=12)

plt.title(”Population Pyramid of the Marketing Funnel”, fontsize=22)
plt.legend()

plt.show()
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14.6.11 57%E (Categorical Plots)
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# Load Dataset
titanic = sns.load_dataset(”titanic”)

# Plot

g = sns.catplot(”alive”, col="deck”, col_wrap=4,
data=titanic[titanic.deck.notnull()],
kind="count”, height=3.5, aspect=.8,
palette='tab20"')

fig.suptitle('sf"')
plt.show()
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Figure 14.32: 732K &

# Load Dataset
titanic = sns.load_dataset(”titanic”)

# Plot

sns.catplot(x="age”, y="embark_town”,
hue="sex”, col="class”,
data=titanic[titanic.embark_town.notnull()],
orient="h”, height=5, aspect=1, palette=”tabl0”,
kind="violin”, dodge=True, cut=0, bw=.2)
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14.7 415k (Composition)

14.7.1 4£KBtE (Waffle Chart)

FIDUME pywaffle EAIEAERYHE, FHH T BRERBHAPIHNAR. (TPython #dE i) ¥: FEL
3 pywaffle &)

#! pip install pywaffle

# Reference: https://stackoverflow.com/questions/41400136/how-to-do-waffle-
charts—-in-python-square-piechart

from pywaffle import Waffle

# Import
df_raw = pd.read_csv(”’https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv”)

# Prepare Data

df = df_raw.groupby('class').size().reset_index(name='counts')

n_categories = df.shape[0]

colors = [plt.cm.inferno_r(i/float(n_categories)) for i in range(n_categories)]

# Draw Plot and Decorate
fig = plt.figure(
FigureClass=Waffle,
plots={
1111': {
'values': df['counts'],
'"labels': [”{0} ({1})”.format(n[0], n[1]) for n in df[['class', '
counts']].itertuples()],
'legend': {'loc': 'upper left', 'bbox_to_anchor': (1.5, 1), '
fontsize': 123},
"title': {'label': '# Vehicles by Class', 'loc': 'center', '
fontsize':18}
1,
1,
rows=7,
colors=colors,
figsize=(16, 9)

)
# Vehicles by Class
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Figure 14.34: #£KDHE
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#! pip install pywaffle
from pywaffle import Waffle

# Import
# df_raw = pd.read_csv(”https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv”)

# Prepare Data

# By Class Data

df_class = df_raw.groupby('class').size().reset_index(name='counts_class')
n_categories = df_class.shape[0]

colors_class = [plt.cm.Set3(i/float(n_categories)) for i in range(n_categories)

]

# By Cylinders Data

df_cyl = df_raw.groupby('cyl').size().reset_index(name="'counts_cyl')

n_categories = df_cyl.shape[0]

colors_cyl = [plt.cm.Spectral(i/float(n_categories)) for i in range(
n_categories)]

# By Make Data

df_make = df_raw.groupby('manufacturer').size().reset_index(name="'counts_make")
n_categories = df_make.shape[0]

colors_make = [plt.cm.tab20b(i/float(n_categories)) for i in range(n_categories

)]

# Draw Plot and Decorate
fig = plt.figure(
FigureClass=Waffle,

plots={
1311': {
'values': df_class['counts_class'],
'"labels': [”{1}”.format(n[®], n[1]) for n in df_class[['class', '
counts_class']].itertuples()],
'"legend': {'loc': 'upper left', 'bbox_to_anchor': (1.05, 1), '
fontsize': 12, 'title':'Class'},
'title': {'label': '# Vehicles by Class', 'loc': 'center', '
fontsize':18},
'colors': colors_class
1
'312': {
'values': df_cyl['counts_cyl'],
'labels': [”{1}”.format(n[0], n[1]) for n in df_cyl[['cyl', '
counts_cyl']].itertuples()],
'legend': {'loc': 'upper left', 'bbox_to_anchor': (1.05, 1), '
fontsize': 12, 'title':'Cyl'},
"title': {'label': '# Vehicles by Cyl', 'loc': 'center', 'fontsize'
1183,
'colors': colors_cyl
1,
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42
43
44

45

46

47
48
49
50
51
52

'313': {

I

rows=9,

'values': df_make['counts_make'],

'"labels': [”{1}”.format(n[0], n[1]) for n in df_make[['manufacturer
', 'counts_make']].itertuples()],

'legend': {'loc': 'upper left', 'bbox_to_anchor': (1.05, 1), '
fontsize': 12, 'title':'Manufacturer'},

"title': {'label': '# Vehicles by Make', 'loc': 'center', 'fontsize
':183%,

'colors': colors_make

figsize=(16, 14)

# Vehicles by Class
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Figure 14.35: 4Rt &
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14.7.2 P& (Pie Chart)

PrEZ BR80T 3, 2AT, EERE ARNERE, FAEHERONEREN2ERRS. B,
RICZEEMGHE, B2 RIS SOSN8 E 2o s,

1 # Import
2 df_raw = pd.read_csv(”https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv?”)

# Prepare Data
df = df_raw.groupby('class').size()

# Make the plot with pandas

df.plot(kind="'pie', subplots=True, figsize=(8, 8))
plt.title(”Pie Chart of Vehicle Class - Bad”)

10 plt.ylabel(””)

11 plt.show()

Pie Chart of Vehicle Class - Bad

midsize

compact

minivan

Zseater

pickup

subcompact

Figure 14.36: Bt &
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# Import
df_raw = pd.read_csv(”https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv”)

# Prepare Data
df = df_raw.groupby('class').size().reset_index(name='counts"')

# Draw Plot
fig, ax = plt.subplots(figsize=(12, 7), subplot_kw=dict(aspect="equal”), dpi=
80)

data = df['counts']
categories = df['class']
explode = [0,0,0,0,0,0.1,0]

def func(pct, allvals):
absolute = int(pct/100.*np.sum(allvals))
return ”{:.1f}% ({:d} )”.format(pct, absolute)

wedges, texts, autotexts = ax.pie(data,
autopct=lambda pct: func(pct, data),
textprops=dict(color="w”),
colors=plt.cm.Dark2.colors,
startangle=140,
explode=explode)

# Decoration

ax.legend(wedges, categories, title="Vehicle Class”, loc="center left”,
bbox_to_anchor=(1, 0, 0.5, 1))

plt.setp(autotexts, size=10, weight=700)

ax.set_title(”Class of Vehicles: Pie Chart”)

plt.show()

http://liyangbit.com 143



Chapter 14. Matplotlib nJ#i{bi A i 50 4 EF= Python i 2 j8

Class of Vehicles: Pie Chart

26.5% (62) Vehicle Class
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midsize
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pickup
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20.1% (47 )

14.1% (33 )

17.5% (41)  47% (11)

Figure 14.37: Jt &

14.7.3 WIEE (Treemap)

MPERBTOHE, en] UEar e TAEMA R RS E N AT, (TPython #fe 238y F: TELE

squarify %)
1 # pip install squarify
2 dmport squarify
3
4 # Import Data
5 df_raw = pd.read_csv(”https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv”)
6
7 # Prepare Data
8 df = df_raw.groupby('class').size().reset_index(name='counts')
9 Tlabels = df.apply(lambda x: str(x[0]) + ”\n (” + str(x[1]) + ”)”, axis=1)
10 sizes = df['counts'].values.tolist()
11 colors = [plt.cm.Spectral(i/float(len(labels))) for i in range(len(labels))]
12
13 # Draw Plot
14 plt.figure(figsize=(12,8), dpi= 80)
15 squarify.plot(sizes=sizes, label=labels, color=colors, alpha=.8)
16
17 # Decorate
18 plt.title('Treemap of Vechile Class')
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| 19
| 20

plt.axis('off"')
plt.show()

Treemap of Vechile Class

Figure 14.38: RifZ &l

14.7.4 % (Bar Chart)

FIVE R T HRE R4 E e br a] LI H 9228530 £ T mAEERS, BONENIEER 7R

i, (BfEGEE rTRER VT A I E R — R, PRAFEIZAIN Holt 78 (o, B AR B S i iy
all_colors /1, #RILUEL fEplt. plot O HIZEHESECEHEBRNGE,

1
2
3
4

import random

# Import Data
df_raw = pd.read_csv(”https://github.com/selva86/datasets/raw/master/
mpg_ggplot2.csv”)

# Prepare Data

df = df_raw.groupby('manufacturer').size().reset_index(name='counts')
n = df['manufacturer'].unique().__len__()+1

all_colors = list(plt.cm.colors.cnames.keys())

random.seed(100)

c = random.choices(all_colors, k=n)

# Plot Bars

plt.figure(figsize=(16,10), dpi= 80)
plt.bar(df['manufacturer'], df['counts'], color=c, width=.5)
for i, val in enumerate(df['counts'].values):
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plt.text(i, val, float(val), horizontalalignment='center',
verticalalignment="bottom', fontdict={'fontweight':500, 'size':12})

# Decoration

plt.gca().set_xticklabels(df['manufacturer'], rotation=60, horizontalalignment=
'right')

plt.title(”Number of Vehicles by Manaufacturers”, fontsize=22)

plt.ylabel('# Vehicles')

plt.ylim(0, 45)

plt.show()

Number of Vehicles by Manaufacturers

70

35 ao

# Viehicles
B i
B
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30

Figure 14.39: %&JE K

14.8 %{k (Change)

14.8.1 WE)F5IE (Time Series Plot)
BRI 2 [ T SR A e 8 BRI A 2 kry 77 2R, EIXE, AT BIES] 1949 £ 1969 R Rz BN
1L IF

# Import Data
df = pd.read_csv('https://github.com/selva86/datasets/raw/master/AirPassengers.

csv')

# Draw Plot
plt.figure(figsize=(16,10), dpi= 80)
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plt.plot('date', 'traffic', data=df, color='tab:red')

# Decoration

plt.ylim(50, 750)

xtick_location = df.index.tolist()[::12]

xtick_labels = [x[-4:] for x in df.date.tolist()[::12]]

plt.xticks(ticks=xtick_location, labels=xtick_labels, rotation=0, fontsize=12,
horizontalalignment="'center', alpha=.7)

plt.yticks(fontsize=12, alpha=.7)

plt.title(”Air Passengers Traffic (1949 - 1969)”, fontsize=22)

plt.grid(axis="both', alpha=.3)

# Remove borders
plt.gca().spines[”top”].set_alpha(0.0)
plt.gca().spines[”bottom”].set_alpha(0.3)
plt.gca().spines[”right”].set_alpha(0.0)
plt.gca().spines[”left”].set_alpha(0.3)
plt.show()

Air Passengers Traffic (1949 - 1969)

700
i
2]

I Jih
50

Figure 14.40: BRI 41 &

14.8.2 g H ARy E (Time Series with Peaks and Troughs Annotated)
T HERN R T T ERRE, FRERE T IR R R A

# Import Data

df = pd.read_csv('https://github.com/selva86/datasets/raw/master/AirPassengers.
csv')
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# Get the Peaks and Troughs

data = df['traffic'].values

doublediff = np.diff(np.sign(np.diff(data)))
peak_locations = np.where(doublediff == -2)[0] + 1

doublediff2 = np.diff(np.sign(np.diff(-1xdata)))
trough_locations = np.where(doublediff2 == -2)[0] + 1

# Draw Plot

plt.figure(figsize=(16,10), dpi= 80)

plt.plot('date', 'traffic', data=df, color='tab:blue', label='Air Traffic')

plt.scatter(df.date[peak_locations], df.traffic[peak_locations], marker=mpl.
markers.CARETUPBASE, color='tab:green', s=100, label='Peaks')

plt.scatter(df.date[trough_locations], df.traffic[trough_locations], marker=mpl
.markers.CARETDOWNBASE, color='tab:red', s=100, label='Troughs')

# Annotate
for t, p in zip(trough_locations[1::5], peak_locations[::3]):
plt.text(df.date[p], df.traffic[p]+15, df.date[p], horizontalalignment='
center', color='darkgreen')
plt.text(df.date[t], df.traffic[t]-35, df.date[t], horizontalalignment='
center', color='darkred")

# Decoration

plt.ylim(50,750)

xtick_location = df.index.tolist()[::6]

xtick_labels = df.date.tolist()[::6]

plt.xticks(ticks=xtick_location, labels=xtick_labels, rotation=90, fontsize=12,

alpha=.7)
plt.title(”Peak and Troughs of Air Passengers Traffic (1949 - 1969)”, fontsize
=22)

plt.yticks(fontsize=12, alpha=.7)

# Lighten borders
plt.gca().spines[”top”].set_alpha(.0)
plt.gca().spines[”bottom”].set_alpha(.3)
plt.gca().spines[”right”].set_alpha(.0)
plt.gca().spines[”left”].set_alpha(.3)

plt.legend(loc="upper left')
plt.grid(axis="y', alpha=.3)
plt.show()
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14.8.3 HHIEHRS EAHEE (Autocorrelation (ACF) and Partial Autocorrelation (PACF)
Plot)

BMXE (ACF B) TrmfmFHSHE SHEIHXE. S5REES EEMHXE L) FRAVGHE 0
Z R IE Z AR R ATIE CBARE X R BB MK, IR T L ERUHS 2 A RIS,

ML fIfEIse? N TRk, TAIBRIZIX 14 MHEEEES, FIEFEEZE, XEWE, 14 Fiii0H

ik 2 BN S R ZBIRGLA 0, PACF 1£5% — 77 H TR VMG EiE (NEF)D 540050 B4
xK, ERRMIPR T #H IR TR,

from statsmodels.graphics.tsaplots import plot_acf, plot_pacf

# Import Data

df = pd.read_csv('https://github.com/selva86/datasets/raw/master/AirPassengers.
csv')

# Draw Plot
fig,

(axl, ax2) = plt.subplots(l, 2,figsize=(16,6), dpi= 80)
plot_acf(df.traffic.tolist(), ax=axl, lags=50)
plot_pacf(df.traffic.tolist(), ax=ax2, lags=20)

# Decorate

# lighten the borders

axl.spines[”top”].set_alpha(.3); ax2.spines[”top”].set_alpha(.3)
axl.spines[”bottom”].set_alpha(.3); ax2.spines[”bottom”].set_alpha(.3)
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axl.spines[”right”].set_alpha(.3); ax2.spines[”right”].set_alpha(.3)
axl.spines[”left”].set_alpha(.3); ax2.spines[”left”].set_alpha(.3)

# font size of tick labels
axl.tick_params(axis='both', labelsize=12)
ax2.tick_params(axis='both', labelsize=12)

plt.show()
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Figure 14.42: EAHSCHIHE 7> EHAHCE

14.8.4 X XAHHXE (Cross Correlation plot)
22 SO R TR T NN R 5 AR B2 R S
import statsmodels.tsa.stattools as stattools

# Import Data

df = pd.read_csv('https://github.com/selva86/datasets/raw/master/mortality.csv’
)

df['mdeaths']

df['fdeaths']

< X
1

# Compute Cross Correlations
ccs = stattools.ccf(x, y)[:100]
nlags = len(ccs)

# Compute the Significance level

# ref: https://stats.stackexchange.com/questions/3115/cross-correlation-
significance-in-r/3128#3128

conf_level = 2 / np.sqrt(nlags)

# Draw Plot
plt.figure(figsize=(12,7), dpi= 80)

plt.hlines(0®, xmin=0, xmax=100, color='gray') # 0 axis
plt.hlines(conf_level, xmin=0, xmax=100, color='gray')
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plt.hlines(-conf_level, xmin=0, xmax=100, color='gray')
plt.bar(x=np.arange(len(ccs)), height=ccs, width=.3)

# Decoration

plt.title('sCross\; Correlation\; Plot:\; mdeaths\; vs\; fdeathss$', fontsize
=22)

plt.xlim(0,len(ccs))

plt.show()

Cross Correlation Plot: mdeaths vs fdeaths
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Figure 14.43: 2 X AHKE

14.8.5 WtEE515rf#E (Time Series Decomposition Plot)
INF B 51153 it B ST s I TR 51 3 g a3y, 2= 1R 22 90 &

from statsmodels.tsa.seasonal import seasonal_decompose
from dateutil.parser import parse

# Import Data

df = pd.read_csv('https://github.com/selva86/datasets/raw/master/AirPassengers.
csv')

dates = pd.DatetimeIndex([parse(d).strftime('%Y-%m-01') for d in df['date']])

df.set_index(dates, inplace=True)

# Decompose
result = seasonal_decompose(df['traffic'], model="multiplicative')

# Plot
plt.rcParams.update({'figure.figsize': (10,10)})
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result.plot().suptitle('Time Series Decomposition of Air Passengers')
plt.show()
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Figure 14.44: I iE] 75153 it &

14.8.6 ZAHHFS] (Multiple Time Series)
AT A Z NN R A, fEm—ER EEAERRE, R,

# Import Data
df = pd.read_csv('https://github.com/selva86/datasets/raw/master/mortality.csv’'

)
# Define the upper limit, lower limit, interval of Y axis and colors
y_LL = 100
y_UL = int(df.iloc[:, 1:].max().max()*x1.1)

y_interval = 400
mycolors = ['tab:red', 'tab:blue', 'tab:green', 'tab:orange']
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# Draw Plot and Annotate
fig, ax = plt.subplots(1,1,figsize=(16, 9), dpi= 80)

columns = df.columns[1:]
for i, column 1in enumerate(columns):
# FE Xt F IR, Python# g ~ & & &
# 95 liyangbit.com , & & K X % ¥ N A
plt.plot(df.date.values, df[column].values, lw=1.5, color=mycolors[i])
plt.text(df.shape[0]+1, df[column].values[-1], column, fontsize=14, color=
mycolors[i])

# Draw Tick lines
for y 1in range(y_LL, y_UL, y_interval):
plt.hlines(y, xmin=0, xmax=71, colors='black', alpha=0.3, linestyles="--",
lw=0.5)

# Decorations
plt.tick_params(axis="both”, which="both”, bottom=False, top=False,
labelbottom=True, left=False, right=False, labelleft=True)

# Lighten borders
plt.gca().spines[”top”].set_alpha(.3)
plt.gca().spines[”bottom”].set_alpha(.3)
plt.gca().spines[”right”].set_alpha(.3)
plt.gca().spines[”left”].set_alpha(.3)

plt.title('Number of Deaths from Lung Diseases in the UK (1974-1979)', fontsize
=22)

plt.yticks(range(y_LL, y_UL, y_dinterval), [str(y) for y in range(y_LL, y_UL,
y_interval)], fontsize=12)

plt.xticks(range(0, df.shape[0], 12), df.date.values[::12], horizontalalignment
='left', fontsize=12)

plt.ylim(y_LL, y_UL)

plt.xlim(-2, 80)

plt.show()
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Number of Deaths from Lung Diseases in the UK (1974-1979)
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Figure 14.45: Z NN R4

14.8.7 fERHIBY Y fiCREHARIGEIERE (Plotting with different scales using secondary
Y axis)

QNRE R TE R — I TR A RS R PR3, T R] DATEA (MR Y Bl b 2RI — N3R5,

# Import Data
df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/economics.csv”

)

x = df['date']
yl df['psavert']
y2 df['unemploy']

# Plot Linel (Left Y Axis)
fig, axl = plt.subplots(1l,1,figsize=(16,9), dpi= 80)
axl.plot(x, yl, color="'tab:red')

# Plot Line2 (Right Y Axis)
ax2 = axl.twinx() # 1dinstantiate a second axes that shares the same x-axis
ax2.plot(x, y2, color="'tab:blue')

# Decorations

# axl (left Y axis)

axl.set_xlabel('Year', fontsize=20)

axl.tick_params(axis='x', rotation=0, labelsize=12)
axl.set_ylabel('Personal Savings Rate', color='tab:red', fontsize=20)
axl.tick_params(axis='y', rotation=0, labelcolor='tab:red' )
axl.grid(alpha=.4)
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# ax2 (right Y axis)

ax2.
ax2.
ax2
ax2.
ax2

set_ylabel(”# Unemployed (1000's)”, color='tab:blue', fontsize=20)
tick_params(axis='y', labelcolor="tab:blue'")

.set_xticks(np.arange(0, len(x), 60))

set_xticklabels(x[::60], rotation=90, fontdict={'fontsize':10})

.set_title(”Personal Savings Rate vs Unemployed: Plotting in Secondary Y

Axis”, fontsize=22)

fig.tight_layout()
plt.show()
Personal Savings Rate vs Unemployed: Plotting in Secondary Y Axis
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14.8.8 HIRZEWNMFS] (Time Series with Error Bands)

WRIEA - DNRFIIEIESE, SONRS (HB/NAED A2 DUHE, WA DA R RN
B, R DE NHE R — LR T BRARRNFIT AR, 55— KT 45 REFSEEIARIT REEH]T.

FEZITIENR, TTREERAFIERA%ER. FHHITE 95% BIE X AFFE S EZH

from scipy.stats import sem

# Import Data

df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
user_orders_hourofday.csv”)

df_mean = df.groupby('order_hour_of_day').quantity.mean()

df_se df.groupby('order_hour_of_day').quantity.apply(sem).mul(1.96)

# Plot

plt.figure(figsize=(16,10), dpi= 80)
plt.ylabel(”# Orders”, fontsize=16)
X df_mean.index
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plt.plot(x, df_mean, color="white”, lw=2)
plt.fill_between(x, df_mean - df_se, df_mean + df_se, color="#3F5D7D”)

# Decorations

# Lighten borders

plt.gca().spines[”top”].set_alpha(0)
plt.gca().spines[”bottom”].set_alpha(l)
plt.gca().spines[”right”].set_alpha(0)
plt.gca().spines[”left”].set_alpha(l)

plt.xticks(x[::2], [str(d) for d in x[::2]] , fontsize=12)
plt.title(”User Orders by Hour of Day (95% confidence)”, fontsize=22)
plt.xlabel(”Hour of Day”)

s, e = plt.gca().get_xLlim()
plt.xlim(s, e)

# Draw Horizontal Tick lines
for y in range(8, 20, 2):
plt.hlines(y, xmin=s, xmax=e, colors='black', alpha=0.5, linestyles="--",
lw=0.5)

plt.show()

User Crders by Hour of Day (95% confidence)

18

16

10

o z 4 & 8 10 12 u 1 19 = 2
Hour of Day

Figure 14.47: H A 1A ZHHIN H 751

# ”Data Source: https://www.kaggle.com/olistbr/brazilian-ecommerce#
olist_orders_dataset.csv”

from dateutil.parser import parse

from scipy.stats import sem
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# Import Data
df_raw = pd.read_csv('https://raw.githubusercontent.com/selva86/datasets/master
/orders_45d.csv',
parse_dates=["'purchase_time', 'purchase_date'])

# Prepare Data: Daily Mean and SE Bands
df_mean = df_raw.groupby('purchase_date').quantity.mean()
df_se = df_raw.groupby('purchase_date').quantity.apply(sem).mul(1.96)

# Plot

plt.figure(figsize=(16,10), dpi= 80)

plt.ylabel(”# Daily Orders”, fontsize=16)

x = [d.date().strftime('%Y-%m-%d') for d in df_mean.index]

plt.plot(x, df_mean, color="white”, lw=2)

plt.fill_between(x, df_mean - df_se, df_mean + df_se, color="#3F5D7D”)

# Decorations

# Lighten borders

plt.gca().spines[”top”].set_alpha(0)

plt.gca().spines[”bottom”].set_alpha(l)

plt.gca().spines[”right”].set_alpha(0)

plt.gca().spines[”left”].set_alpha(l)

plt.xticks(x[::6], [str(d) for d in x[::6]] , fontsize=12)

plt.title(”Daily Order Quantity of Brazilian Retail with Error Bands (95%
confidence)”, fontsize=20)

# Axis limits

s, e = plt.gca().get_xLlim()
plt.xlim(s, e-2)
plt.ylim(4, 10)

# Draw Horizontal Tick lines
for y in range(5, 10, 1):
plt.hlines(y, xmin=s, xmax=e, colors='black', alpha=0.5, linestyles="--",
lw=0.5)

plt.show()
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Daily Order Quantity of Brazilian Retaill with Error Bands (95% conlidence)

# Daily Orders
- o

[=£]

AET-05-01 AT-0507 i 7-06-13 20170819 20170525 2017-05-31 A IT06-06 AIT06-12

Figure 14.48: w7 G IR ZEH A [R5

14.8.9 HiflmifE (Stacked Area Chart)
A A E ] LB E R 2 NS R FI R EE R, [RIL R A B H Hes,

# Import Data
df = pd.read_csv('https://raw.githubusercontent.com/selva86/datasets/master/
nightvisitors.csv')

# Decide Colors
mycolors = ['tab:red', 'tab:blue', 'tab:green', 'tab:orange', 'tab:brown', 'tab
:grey', 'tab:pink', 'tab:olive']

# Draw Plot and Annotate

fig, ax = plt.subplots(1,1,figsize=(16, 9), dpi= 80)
columns df.columns[1:]

labs = columns.values.tolist()

# Prepare data

x = df['yearmon'].values.tolist()
y0 = df[columns[0]].values.tolist()
yl = df[columns[1]].values.tolist()
y2 = df[columns[2]].values.tolist()
y3 = df[columns[3]].values.tolist()
y4 = df[columns[4]].values.tolist()
y5 = df[columns[5]].values.tolist()
y6 = df[columns[6]].values.tolist()
y7 = df[columns[7]].values.tolist()
y = np.vstack([y®, y2, y4, y6, y7, y5, yl, y3])
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# Plot for each column

labs = columns.values.tolist()

ax = plt.gca()

ax.stackplot(x, y, labels=labs, colors=mycolors, alpha=0.8)

# Decorations

ax.set_title('Night Visitors in Australian Regions', fontsize=18)
ax.set(ylim=[0, 100000])

ax.legend(fontsize=10, ncol=4)

plt.xticks(x[::5], fontsize=10, horizontalalignment='center"')
plt.yticks(np.arange(10000, 100000, 20000), fontsize=10)
plt.xlim(x[0], x[-1])

# Lighten borders
plt.gca().spines[”top”].set_alpha(0)
plt.gca().spines[”bottom”].set_alpha(.3)
plt.gca().spines[”right”].set_alpha(0)
plt.gca().spines[”left”].set_alpha(.3)

plt.show()

Night Visitors in Australian Regions

ey B felboure SN DnibareGL S Casiak
_— NS - WG - g0 - Other

dan 1368 Apr 1690 Sl 200 Qo 700 g 2003 o 2 Jil e fecddiiy Jan 2008 Apr 2008 &l 2010 Ot 2041

Figure 14.49: H:fAmH AR

14.8.10 AHEMPHIAE (Area Chart UnStacked)

ARHERI AR T AT D BCE 22D RSN TR EE . GEIR) . £ NIAYEIRA, &R LAERIE S

B AP BRI IR N, DB RS TR, R ERRRR TR,
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# Import Data
df = pd.read_csv(”https://github.com/selva86/datasets/raw/master/economics.csv”

)

# Prepare Data

x = df['date'].values.tolist()

yl = df['psavert'].values.tolist()

y2 = df['uempmed'].values.tolist()

mycolors = ['tab:red', 'tab:blue', 'tab:green', 'tab:orange', 'tab:brown', 'tab
:grey', 'tab:pink', 'tab:olive']

columns = ['psavert', 'uempmed']

# Draw Plot

fig, ax = plt.subplots(1, 1, figsize=(16,9), dpi= 80)

ax.fill_between(x, yl=yl, y2=0, label=columns[1], alpha=0.5, color=mycolors[1l],
linewidth=2)

ax.fill_between(x, yl=y2, y2=0, label=columns[0], alpha=0.5, color=mycolors[0],
linewidth=2)

# Decorations

ax.set_title('Personal Savings Rate vs Median Duration of Unemployment',
fontsize=18)

ax.set(ylim=[0, 30])

ax.legend(loc="'best', fontsize=12)

plt.xticks(x[::50], fontsize=10, horizontalalignment='center")

plt.yticks(np.arange(2.5, 30.0, 2.5), fontsize=10)

plt.xlim(-10, x[-1])

# Draw Tick lines
for y 1in np.arange(2.5, 30.0, 2.5):
plt.hlines(y, xmin=0, xmax=len(x), colors='black', alpha=0.3, linestyles=”
--”, lw=0.5)
)

# Lighten borders
plt.gca().spines[”top”].set_alpha(0)
plt.gca().spines[”bottom”].set_alpha(.3)
plt.gca().spines[”right”].set_alpha(0)
plt.gca().spines[”left”].set_alpha(.3)
plt.show()
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Personal Savings Rate vs Median Duration of Unemployment
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Figure 14.50: AR HIFAE

14.8.11 HPi# 1 (Calendar Heat Map)

SINE AL, B DR A AT R A BRI SN AR IR, BRI ESIA, H

BUEHF AR, 28, ] DR HEsAsm ER IR H AR, (TPython £ 2y 11 FE2% calmap )

1
2
3
4
5
6
1
8

import matplotlib as mpl

# pip install calmap
# Python##E & & I*
import calmap

# Import Data

df = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/master/
yahoo.csv”, parse_dates=['date'])

df.set_index('date', inplace=True)

# Plot

plt.figure(figsize=(16,10), dpi= 80)

calmap.calendarplot(df['2014']J['VIX.Close'], fig_kws={'figsize': (16,10)},
yearlabel_kws={'color':'black', 'fontsize':14}, subplot_kws={'title':'Yahoo
Stock Prices'})

plt.show()
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‘Yahoo Stock Prices
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Figure 14.51: REEFRITHEIARIE

14.8.12 1 (Seasonal Plot)

FHEM AT E—FhE—K (&A% KRR,

AW N =
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from dateutil.parser import parse

# Import Data
df = pd.read_csv('https://github.com/selva86/datasets/raw/master/AirPassengers.
csv')

# Prepare data

df['year'] = [parse(d).year for d in df.date]
df['month'] = [parse(d).strftime('%b') for d in df.date]
years = df['year'].unique()

# Draw Plot

mycolors = ['tab:red', 'tab:blue', 'tab:green', 'tab:orange', 'tab:brown', 'tab
:grey', 'tab:pink', 'tab:olive', 'deeppink', 'steelblue', 'firebrick', '
mediumseagreen']

plt.figure(figsize=(16,10), dpi= 80)

for i, y in enumerate(years):
plt.plot('month', 'traffic', data=df.loc[df.year==y, :], color=mycolors[i],
label=y)
plt.text(df.loc[df.year==y, :].shape[0]-.9, df.loc[df.year==y, 'traffic'
J[-1:].values[0], y, fontsize=12, color=mycolors[i])

# Decoration

plt.ylim(50,750)

plt.x1lim(-0.3, 11)

plt.ylabel('SAir Traffics$')

plt.yticks(fontsize=12, alpha=.7)

plt.title(”Monthly Seasonal Plot: Air Passengers Traffic (1949 - 1969)”,
fontsize=22)

plt.grid(axis="'y', alpha=.3)

# Remove borders
plt.gca().spines[”top”].set_alpha(0.0)
plt.gca().spines[”bottom”].set_alpha(0.5)
plt.gca().spines[”right”].set_alpha(0.0)
plt.gca().spines[”left”].set_alpha(0.5)

# plt.legend(loc="upper right', ncol=2, fontsize=12)
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plt.show()

Monthly Seasonal Plot: Air Passengers Traffic (1949 - 1989)

a0

AirTraffic

Figure 14.52: 77

14.9 54l (Groups)

14.9.1 #4KE (Dendrogram)
R EE T 407 i B R S AH EE R, FHET RAOE IR e THSTERARBER P,
import scipy.cluster.hierarchy as shc

# Import Data

df = pd.read_csv('https://raw.githubusercontent.com/selva86/datasets/master/
USArrests.csv')

# Plot

plt.figure(figsize=(16, 10), dpi= 80)

plt.title(”USArrests Dendograms”, fontsize=22)

dend = shc.dendrogram(shc.linkage(df[['Murder', 'Assault', 'UrbanPop', 'Rape'

11, method='ward'), labels=df.State.values, color_threshold=100)
plt.xticks(fontsize=12)
plt.show()
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USArrests Dendograms
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Figure 14.53: HifIKEl

14.9.2 %1KE (Cluster Plot)

FRIRE (Cluster Plot) mIFHF XIS E TR —BEEN M, THEMRIE USArrests BIEE G EE SN H 5 H
PR RG, MR A TRV R "I E N X FY B, B0, EnT DG S — I B 2R A 7 X R Y .

from sklearn.cluster import AgglomerativeClustering
from scipy.spatial import ConvexHull

# Import Data
df = pd.read_csv('https://raw.githubusercontent.com/selva86/datasets/master/
USArrests.csv')

# Agglomerative Clustering

cluster = AgglomerativeClustering(n_clusters=5, affinity='euclidean', linkage='
ward')

cluster.fit_predict(df[['Murder', 'Assault', 'UrbanPop', 'Rape'l]l)

# Plot
plt.figure(figsize=(14, 10), dpi= 80)
plt.scatter(df.iloc[:,0], df.iloc[:,1], c=cluster.labels_, cmap='tabl0"')

# Encircle

def encircle(x,y, ax=None, *xkw):
if not ax: ax=plt.gca()
p = np.c_[x,y]
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hull = ConvexHull(p)
poly = plt.Polygon(p[hull.vertices,:], *xkw)
ax.add_patch(poly)

# Draw polygon surrounding vertices

encircle(df.loc[cluster.labels_ == 0, 'Murder'], df.loc[cluster.labels_ == 0, '
Assault'], ec="k”, fc="gold”, alpha=0.2, linewidth=0)
encircle(df.loc[cluster.labels_ == 1, 'Murder'], df.loc[cluster.labels_ == 1, '
Assault'], ec="k”, fc=”tab:blue”, alpha=0.2, linewidth=0)
encircle(df.loc[cluster.labels_ == 2, 'Murder'], df.loc[cluster.labels_ == 2, '
Assault'], ec="k”, fc="tab:red”, alpha=0.2, linewidth=0)
encircle(df.loc[cluster.labels_ == 3, 'Murder'], df.loc[cluster.labels_ == 3, '
Assault'], ec="k”, fc=”tab:green”, alpha=0.2, linewidth=0)
encircle(df.loc[cluster.labels_ == 4, 'Murder'], df.loc[cluster.labels_ == 4, '

Assault'], ec="k”, fc=”tab:orange”, alpha=0.2, linewidth=0)

# Decorations

plt.xlabel('Murder'); plt.xticks(fontsize=12)

plt.ylabel('Assault'); plt.yticks(fontsize=12)

plt.title('Agglomerative Clustering of USArrests (5 Groups)', fontsize=22)
plt.show()

Agglomerative Clustering of USArrests (5 Groups)

e
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Figure 14.54: f%iKE

http://liyangbit.com 165



Chapter 14. Matplotlib rf¥i{LE: i {Ei 50 4% Python % 2 i

14.9.3 Zififiithsk (Andrews Curve)

ZIEEHTHLZAE B T AL R B R T AE AT RERE G 24, WRER BUREHTHY) Tk
XoH (cyD, MLARLELR AR HIEE, WHATR,

from pandas.plotting import andrews_curves

# Import

df =

pd.read_csv(”https://github.com/selva86/datasets/raw/master/mtcars.csv”)

df.drop(['cars', 'carname'], axis=1, inplace=True)

# Plot

plt.

figure(figsize=(12,9), dpi= 80)

andrews_curves(df, 'cyl', colormap='Setl'")

# Lighten borders

plt.
plt.
plt.
.gca().spines[”left”].set_alpha(.3)

plt

plt.
plt.
plt.
plt.
plt.
plt.

gca() .spines[”top”].set_alpha(0)
gca() .spines[”bottom”].set_alpha(.3)
gca().spines[”right”].set_alpha(0)

title('Andrews Curves of mtcars', fontsize=22)
x1im(-3,3)

grid(alpha=0.3)

xticks(fontsize=12)

yticks(fontsize=12)

show ()
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Andrews Curves of mtcars

Figure 14.55: Z{E&E 7Lk

14.9.4 “F17%tkr (Parallel Coordinates)

FATAARE B T RAIAMCRHE R S A B T AUt R, RSLBIRE, NNZRHIERTREAE BN IN R R A o

AW N =

from pandas.plotting import parallel_coordinates

# Import Data
df_final = pd.read_csv(”https://raw.githubusercontent.com/selva86/datasets/
master/diamonds_filter.csv”)

# Plot
plt.figure(figsize=(12,9), dpi= 80)
parallel_coordinates(df_final, 'cut', colormap='Dark2')

# Lighten borders
plt.gca().spines[”top”].set_alpha(0)
plt.gca().spines[”bottom”].set_alpha(.3)
plt.gca().spines[”right”].set_alpha(0)
plt.gca().spines[”left”].set_alpha(.3)

plt.title('Parallel Coordinated of Diamonds', fontsize=22)
plt.grid(alpha=0.3)

plt.xticks(fontsize=12)

plt.yticks(fontsize=12)
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20 plt.show()

Parallel Coordinated of Diamonds

—— Fair
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Figure 14.56: “E1 7464

J5SC:
Top 50 matplotlib Visualizations - The Master Plots (with full python code)

Tips:

(1) AFESCER RIS A AR T, SR TIBSG

(2) AT IERTECHS, FREEAF jupyter notebook StfEH, FIDATEAMRE TPython BdE> 81 56

|5 “code”, RIFRIGASCIRINAY;

(3) BITARSURIL, BRT %% matplotlib #1 seaborn "IV AL, 10T B2 2 H At i — L4l B nT IAAL 2,

CAEARSE M ERRTE,

HFRRASCEE RSB AR, MO ERIIME A MRS TPython $dE2J&) (ID: PyDataRoad), #ZUkFkir

%E%ﬂo
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15 ##AH Seaborn #1TEE ATk

fE# | Mukul Singh Chauhan
¥# | Lemon
Hiih | Python g <& (ID:PyDataRoad)

Seaborn 22— MERTHMLE, AIHBITE Python FhaIEA BRI EHE T, RZEEER TR ZIRBIE S
RIS, AR BIETT 46 Seaborn QI EHE AT,

Seaborn B—/MHEMNEIRTIIE, TIERNMETRBERER, &L, ERIZE jupyter notebook H#
ALAR 2,

import pandas as pd # Pandas

import numpy as np # Numpy

import matplotlib.pyplot as plt # Matplotlibrary
import seaborn as sns # Seaborn Library
%matplotlib inline

sns.set()

15.1 HJiE (Distplot)

sns.distplot O Z5&HTTEHAHZE LM TR, 1XHE bin XFK/NEBEIHER,

sns.distplot(data[“variablename”])

PATHEAEFH DL RRESTE jupyter notebook FRNEEIEE.,

# Load the Dataset 1in Python
tips = sns.load_dataset(”tips”)
tips.head()
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total_bill tip sex smoker time

16.99 1.01 Female Dinner
10.24 Male 0 Dinner 3
21.01 3. Male 8 Dinner 3
23.68 3.31 Male € Dinner 2

24.59 3.61 Female Dinner

Figure 15.1: tips ¥

BAE, HTRMESME TEIESE, BAEEH “total_bill” ZRATESE — 1 E, IEEAIM tips HES )z
“total_bill” Z2 &Y distplot,

sns.distplot(tips[”total_bill”], bins=16, color="purple”)
# Binsize is calculated using square-root of row count.

006
003
004
003
ooz

0.0

000

total _bill

Figure 15.2: H/74

BE, BATDRXT FIRRD AT — 25 R :
+ sns.distplot— XK /530 distplot HIFI4AEIE

« tips[“total_bill”]— M tips #fat: (BdEtz) HEutsl (total_bill. fEiXH, AIMZME—T, A
DAEI 75 H5 5 R P BIME, Hf BRI MIZH 5 S4ER OG5 /8515) #pHEZ,

AN —“total_bill "2 #AG FREURN, KZEKEEHAE $10 - $ 20 FEREIM,
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15.2 a1l (Jointplot)

Bea il (Jointplot) RAMNZEIF—EOIEETT EMBEUIE, 1EHAME—T jointplot KA,

sns.jointplot(x =,y =, data =)

LETATIM tips Bz R 01 total_bill #1 tip L& AYECE 210 &, 8%, (EMHET ISR T Sk /K
B IERMEBEBERXMER TR 2N, RaaT:

sns.jointplot(x = ”total_bill”, y = ”tip”, data = tips, color="purple”)
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Figure 15.3: k& 1A &

an_bprR, BUR BT R S KSR N SR SR [RIRSEAH M R RIS, AT B RS DL R ETT
Ko
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15.2.1 Jointplot :: kind =’hex”

BRI B R “hexbin”®, BB SR T 70X RN, IR TFAEX ok SR S
BE®M, WFRN Hexbin Plots,

sns.jointplot(xz =,y =, data =, kind = "hez")

# Jointplot - Scatterplot and Histogram
sns.jointplot(x = ”total_bill”, y = ”tip”, data = tips, kind ="hex”,
color="1lightcoral”)

ip

10 20 30 40 a0
total_bill

Figure 15.4: BX& 01 [El: kind=“hex”

AR BIAE AT BAKAE sns.jointplot HRAIEARIE, BIAER T, BE 0 E SRR, BlE, £
FHEEETES, ERRTNGE, SNOERNRORTREE RS EE, HPRRRE RN R R A,

kind Z8{E ] DUZ DA R EUE

http://liyangbit.com 173



Chapter 15. ##4H Seaborn #H17 5l Pk Python i 2 j8

kind : { “scatter” | “reg” | “resid” | “kde” | “hex” }

TH, FAREE kind="kde” HITHE,

15.2.2 Jointplot :: kind =’kde”

# Jointplot - Scatterplot and Histogram
sns.jointplot(x = tips[”total_bill”], y = tips[”tip”],kind = ”kde”,
color="purple”) # contour plot

ip

o

g5

total_bill

Figure 15.5: Bk& 0 &l: kind="kde”

b BRI E AR, R CERFRON KR R e 4P R R =R TR, B
HT y Bl AP TN AR B XY ROAC R i AL i Z,

15.3 %EF§E (Pairplot)

FEFEEEA BRI TR Z MARN KR, B “hue” KoAWEHILRZEE O,
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sns.pairplot(“dataframe”)

# Pairplot of Tips
sns.pairplot(tips, hue = ”sex”, palette="Set2”)
# this will color the plot gender wise

a0 f :'I L] L] -
i | ,-'”',‘u o~ :. .
z 'Il'II i\ - 2 ey
5 3 -1 = 5§ 8§ & o
| g L= =
B | : 8t
220 If B
| $§ 3 s
10 / s 8 e
J .3
o & Ny .
10 ° °
L ] fl'. 1 L]
[
8 - | A L
[ ) N
[ \ ] -
a B [ A B2 sex
= | & F] -
" | L\ L s Male
I \ -k - (el Female
A - a
2 .J l-'~.\ DRt N2
y e s &
[ - - ae » i
I"I
5 [ - . W & .i i'
ﬁ 4 RIS B & EINIEN 8 © fl El
‘@ 3 5 SRREIEA BN & & SHESIS B) B8 @ I ,l
CIC LT BE AN L1 . . ! 'I |
2 I8 LI T I b I’\.I
i WL _'|l
1 o op e e ____.lnl s
1] 20 40 60 0 i 10 0 2 4 6
total_bill ip size
Figure 15.6: i[5 &

THEEAR 7T BRI S X ALkl R T EAEREEM T distplot BsE 7T, FEREER L
TR RERE, “hue”HZIRIRAI N EE G,

+ hue =“sex” — BEIHZARERHITE G
+ palette =“Set2” - “Set2” ZHH—NRF,

15.4 5JEE (Barplot)

FIVE R T 24600 RIS, EERMAHRIE T &F, IEFATA R 8 — D “total_bill "y &T¥
K, IERMNEEMRA S EZ,
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sns.barplot(z =,y =, data =)

1 # Barplot
2 sns.barplot(x ="sex” , y =”total_bill” , data=tips)
3 # Inference - Total Bill Amount for males is more than Females.

—
en

total_pill
=

Male Female

Figure 15.7: %&JE K&

# Lets Plot Smoker Vs Total Bill :: The purpose is to find out if
# Smokers pay more bill than Non Smokers

sns.barplot(x = ”smoker”, y = ”total_bill”, data =tips)

# Inference - More Bill for Smokers

A WN =
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20
15
I
5
0
Yes MNo

smoker

total_pill
S

Figure 15.8: &/EHE

1 # Lets Find If There is more Bill In Weekend or Weekdays
2 sns.barplot(x = ”day”, y = ”total_bill”, data =tips)
3 # People tend to visit more on weekends

total_bill
=

20
15
|
bi]
L]
Thur Fri Sat Sun

day

Figure 15.9: &E&
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15.5 #iEE (Boxplot)

FEE (Boxplot) BAEEIEEMNA SIS EMRT, AT M.
o Minimum &/M&

First Quartile 1/4 &

Median (Second Quartile) FFf7%k

Third Quartile 3/4 {&

Maximum A

AN, (ESERN—RUZ, NE - ESRRAE T MR, XEREWR x 2o KiitH y HgiE
i, I O REL E el ME R A,

LEFRATIM tips BUEEOIE 1 “day” #1 “total_bill” RIFHLLE,

sns.boxplot(x =,y =, data =)

# Boxplot
sns.boxplot(x = ”day”, y = ”total_bill”, data=tips)

b

}_l_|_
o
1

Thur Fri

4
g

day

Figure 15.10: ¥ &l

# Add hue to split the barplot. Making it more fancier
sns.boxplot(x = ”day”, y = ”total_bill”, data=tips, hue = ”smoker?”)
# On Friday people have more bill if they are a Non smoker vs smoker
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fotal_bill

Thur Fri Zat Sun
day

Figure 15.11: #E &

hue =“smoker”: - & NIMHEMIEBIAEE OE T — PHELKE, Hlan: EEMANHELT, AIERIES,
5URAARE ML, RS BT E X,

1 # Violin Plots
2 sns.violinplot(x = ”day”, y = ”total_bill”, data = tips)

bhod

Thur Fri
Figure 15.12: /MEZEE|

& 2

=

total_bill

8

—
=

=]

day
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INMEFEIEEVEALEREL, Mz RIAHEER R A2%5 N ETRA A

120 o
3 '
E g5 : | Outside Points
s
i " .
5 i — Upper Adjacent
g < Value
E 70 1
g < Third Quartile
=
E. « Median
g Y < First Quartile
3
=
< Lower Adjacent
Value
20
Box Plot Violin Plot

Figure 1. Comman Companents of Box Plot and Violin Plot. Tofal
compensation for alf academic ranks,

Image source: Google

Figure 15.13: /MEFEIREE

15.6 LM Plot

sns.Implot 24 H|— MERUS B TRERFIG N ES, TEESEN RN TRE, SREBERERSE
o N T HEIFHIBERX— &, BU0E—P T — TR,

RIS

# LM PLot
sns.lmplot(x = ”total_bill”, y = ”tip”, data = tips, hue="day”)
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10 =

6
day
o @ Thur
i,
4 e Hi
&« Sal
& Sun

total_bill

Figure 15.14: LM Plot

FE R T AR B total_bill Z2EAILERIABLE, MEFHATR, XZLE sns.mplot #{#H] hue
=“day” K151,

WRE EE5EL Seaborn WIFFHBRE, KR X HERIRHA X Seaborn FUEAKIR, FF H AT AR B
OIEATEIXLEE,

ARES: FERIE A S “Python s iE” (ID: PyDataRoad) J&& A8 5+ “code” #KHL,
JRZ:

Data Visualisation Using Seaborn
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16

Seaborn nf#ift: EEANEILBEEEPILN /DTS

16.1 H#iid

oA WN

16.

FERIAMEIE AR, 8 X BOARHIERCR AR, AEEMEH TSI E,
ASGEE A RRIRGI, K4 seaborn AIFMLIE AR MEMIRE, TFEHHRE, W:

BEERDTH®E
WEEENE, UiEERAE, AN, Bas
B x Bl y MR, GRS, RN
B x Bl y BZIENE, SRR, TR, FHURT AR
e X Bl y BHA AN R
e AR A TN A
AR HBATIEL:
windows 7
. python 3.5
. jupyter notebook
seaborn 0.7.1
matplotlib 2.0.2

2 KA BEEEE
AEER H UCI EESE “sonar”, F pandas EESEEE, WR:

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns

% matplotlib inline

target_url = 'http://archive.ics.uci.edu/ml/machine-learning-databases/
undocumented/connectionist-bench/sonar/sonar.all-data'

df = pd.read_csv(target_url, header=None, prefix='V')

corr = df.corr()

BHICRBERRAT MECREN RGN, WF:
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f, ax= plt.subplots(figsize = (14, 10))

sns.heatmap(corr,cmap='RdBu', linewidths = 0.05, ax = ax)

1
2
3
4
5 # % HAxesH tr
6 ax.set_title('Correlation between features')
.
8

f.savefig('sns_style_origin.jpg', dpi=100, bbox_inches='tight')

B R RPN :

Gorrelation between features

WEARS: PythoniBZiH -

||
1]

oe

§ 04

IR R R bt bttt et

ESTETERREIETERERSE

0.4
Wds
Vel
&1 e
w2
& B o
[}
= e
vr § |
VRE L 1] a
e
- - - = b =t s - O — - O
e B R e e EE B ERE LR EERE TRl T LR

Figure 16.1

seaborn il BRI ERIACR H LIS BT,

16.3 TR E

T EiXsKE, AIRELL y B REI L, M VO FHARIR, IR RHRAN ALATEE BT S BA TS R
R

XA E] K y WA TS BoR, AR

http://liyangbit.com 183




Chapter 16. Seaborn nffiift: EAMALBEETLAN/NS Python i > 8

# ¥y ok ox B AT F
ax.invert_yaxis()
# ax.invert_xaxis()

HARNMEZERRE, B

1 x WZEELE top MBI LA %

# K xHh z E K E FEtoph B WL R A

# ax.xaxis.set_ticks_position('top')
ax.xaxis.tick_top()

# ax.tick_params(axis='x"',labelsize=6, colors='b', labeltop=True, labelbottom=
False) # xfii

REARMAESE, “axis” ANFHINE, BIAE x My S E0E N,
#O1B R B4 B K K D

# matplotlib.axes.Axes.tick_params
ax.tick_params(axis='y',labelsize=8) # yii

i 2R L b3 75 TR PRI 5 R
# OB B M 20 bSO 7T 1R R 7Tk

ax.set_xticklabels(ax.get_xticklabels(), rotation=-90)
# ax.set_xticklabels(corr.index, rotation=90)

fR1EE f, 58 bbox_inches=“tight”, *FEINEF MRS HIE S NE DR AL,
f.savefig('sns_style_update.jpg', dpi=100, bbox_inches='tight')
BAEFIRITT, KREAPUS TR IR,

f, ax = plt.subplots(figsize = (14, 10))

# XEH @

sns.cubehelix_palette(start = 1, rot = 3, gamma=0.8, as_cmap = True)

# color: https://matplotlib.org/users/colormaps.html
sns.heatmap(corr,cmap='RdBu', linewidths = 0.05, ax = ax)

# 1% B Axes Y br M
ax.set_title('Correlation between features', fontsize=18, position=(0.5,1.05))

# %%y Hhosk x B AT W E
ax.invert_yaxis()
# ax.invert_xaxis()

ax.set_xlabel('X Label',fontsize=10)

# R EYH RSN F K KN FE KB @
ax.set_ylabel('Y Label',fontsize=15, color='r"')
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20

21 # % B % bn B2 B R R D

22 # matplotlib.axes.Axes.tick_params

23 ax.tick_params(axis='y',labelsize=8) # yii

24 # ax.tick_params(axis='x',labelsize=6, colors='b', labeltop=True, labelbottom=
False) # xf#h

25

26 # K xhh ozl E R E {Etophr B M JL AN AT Ik

27 # ax.xaxis.set_ticks_position('top')

28 ax.xaxis.tick_top()

29 # ax.tick_params(axis='x"',labelsize=6, colors='b', labeltop=True, labelbottom=
False) # xfh

30

31 # Bticki Z k Fi @

32 # ax.tick_params(axis='x', colors='b') # xi#h

33

34 # JEEEHMZE Ry AW A g7

35 ax.set_xticklabels(ax.get_xticklabels(), rotation=-90)

36 # ax.set_xticklabels(corr.index, rotation=90)

37

38 # MM EydhaixH 2 ERFE KRN, BEFEKT A

39 # ax.set_yticklabels(ax.get_yticklabels(),fontsize=6)

40 # ax.set_xticklabels(ax.get_xticklabels(), rotation=-90)

41

42 f.savefig('sns_style_update.jpg', dpi=100, bbox_inches='tight')

(AT &S I
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atures

Correlation between fe
BEEEUEEREEEEEEERTREETRTET

S=ssEFsSESESSSEEESESESRIRSINERESEET

EEEEZEaSCEagazagy

04

Y Label

6

EEEEERESES

BEAR S Pythongﬂﬁijg -

X Lebal

Figure16.2

IXEEANEAIRE, HLRH AR matplotlib A%, seaborn 2T matplotlib #7419, Al
AT DAER matplotlib A 7RL A #

SR, AR RREFERATEER], BAR] DURIE B QA FRRORIEE,
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17 Seaborn #J; El{di it

EHE TAEH, SH A DULEISMEMEENRNE, BROOBRMNAIERE 12, FHE—EFK%3 T Python
) Seaborn FEH# & (heatmap) WfARIEF TR,

ARIRIBATHIERGE N -
« windows 64 &5t
+ python 3.5

« jupyter notebook

171 WEEdE

import seaborn as sns

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

% matplotlib inline

region = ['Albania', 'Algeria', 'Angola', 'Argentina', 'Armenia', 'Azerbaijan',
'Bahamas', 'Bangladesh', 'Belize', 'Bhutan', 'Bolivia',
'Bosnia and Herzegovina', 'Brazil', 'Burkina Faso', 'Burundi',
'Cambodia', 'Cameroon', 'Cape Verde', 'Chile', 'China', 'Colombia',
'Costa Rica', 'Cote d Ivoire', 'Cuba', 'Cyprus',
”Democratic People's Republic of Korea”,
'Democratic Republic of the Congo', 'Dominican Republic', 'Ecuador',
'Egypt', 'ELl Salvador', 'Equatorial Guinea', 'Ethiopia', 'Fiji',
'Gambia', 'Georgia', 'Ghana', 'Guatemala', 'Guyana', 'Honduras']

kind = ['Afforestation & reforestation', 'Biofuels', 'Biogas',
'Biomass', 'Cement', 'Energy efficiency', 'Fuel switch',
'HFC reduction/avoidance', 'Hydro power',
'"Leak reduction', 'Material use', 'Methane avoidance',
'N20 decomposition', 'Other renewable energies',
'"PFC reduction and substitution','PV',

'SF6 replacement', 'Transportation', 'Waste gas/heat utilization'
'"Wind power']

187



Chapter 17. Seaborn #\J B Python i 2 &

print(len(region))
print(len(kind))

40
20

np.random.seed (100)
arr_region = np.random.choice(region, size=(10000,))
list_region = list(arr_region)

arr_kind = np.random.choice(kind, size=(10000,))
list_kind = list(arr_kind)

values = np.random.randint(50, 1000, 10000)
list_values = list(values)

df = pd.DataFrame({'region':list_region,
"kind': list_kind,
'values':list_values})
df.head()

kind region |values

0 | Other renewable energies | Belize 74

1| Wind power Cyprus | 809

Material use Argentina [ 593

HF C reduction/avoidance |Honduras |78

|| M

ix B
SF6 replacement Cuba f}-rrhdlﬁg—tﬁ

Figure 17.1

pt = df.pivot_table(index='kind', columns='region', values='values', aggfunc=np

.sum)

pt.head()
region Alania | Algena [Angela A A [ I Belize | Bhutan | ., Sawauur 2‘5‘::::"“ Ethigpia | Fyt |Gambla| Geergia
fkand
Afforestation
& Ad32 MWEIG |RE1S | TETO ar’e AG41 5374 12947 4105 (6257 S8R9 a7 6278 T81| 6720 ABESE
relorestation
Biotuets GBS G126 |07 | 5016 anze 63536 6706 04 POGG 6510 6387 G042 FOGT B320| 6775 3621
Blogaz GGE1 5862 7253|9310 G153 B2EB 6420 L= 7111 |ES82 TEST JOt& 3554 &148 | 5011 3157
Biemass D456 B§292 TEZD | GdET BORE Thaz 58589 =0aT J963 (7O 2434 L3213 an4a w107 | 8303 2600
Cament T 5789 |36W 6865 E L] 6r12 7972 2894 7285 10161 9843 BoA5 2941 4523 | 4447

frEAS 4%

§ rows = 40 colupms . ;
; Python i 352 18

Figure17.2
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f, ax = plt.subplots(figsize = (10, 4))

cmap = sns.cubehelix_palette(start = 1, rot = 3, gamma=0.8, as_cmap = True)
sns.heatmap(pt, cmap = cmap, linewidths = 0.05, ax = ax)
ax.set_title('Amounts per kind and region')

ax.set_xlabel('region')

ax.set_ylabel('kind")

f.savefig('sns_heatmap_normal.jpg', bbox_inches='tight')
# ax.set_xticklabels(ax.get_xticklabels(), rotation=-90)

W O N O U1l A W N =

Amount; per kind and region

Biomass . I 12500

HFC reduction/aveidance 10000

Hydre power
Leak reduction
Material use
Methane avoidance
N20 decomposition
Other renewable energies [
PFC reduction and substitution - .“. EENE HE i 5000
Py -

5F6 replacement
Transporiation
Waste ges-'hafq'l utilization B

nd power

kind

7500

S
2]

Azerbaian
Bzhamas
Bangladesh
Eelize
Bhutan
Bolivia
Bosnia and Herzegovina
Brazl
Burundi
Cambodia
Cameroon |
Cape Verde
Chils
China
Colombia
Costa Rica
Cole d lvore |
Cuba
Damocratic: Paople’s Republic om

Dominican Republic

Democratic Republic of the Congo

Bl
region P_\r' thU“i&{E/‘ijE

Figure17.3

17.2 Seaborn i heatmap &4 2¥AH 4

seaborn.heatmap

seaborn.heatmap(data, vmin=None, vmax=None, cmap=None, center=None, robust=False, an-
not=None, fmt=“2g” annot_kws=None, linewidths=0, linecolor=“white”, cbar=True, cbar_kws=None,
cbar_ax=None, square=False, ax=None, xticklabels=True, yticklabels=True, mask=None, **kwargs)

o data: FEFEEIEE, ATDUE numpy (98 (array), @13 Z pandas 1Y dataframe, NI df B9 index/
column FE22 5 M2 heatmap #J columns 1 rows

+ linewidths, #J7 EI4ERE 2 R AT BN

« vmax,vmin, Bl K EM R/ MER SR E, EHIZSENBIA TR
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17.2.1 cmap

« cmap: matplotlib #J colormap #FREFEN R ; WRIRATREE, By cubehelix map (BdESE viE
BRERIT) 5 RABu_r (88 600 B R S2)

f, (axl,ax2) = plt.subplots(figsize = (10, 8),nrows=2)

# cubehelix map#i &

cmap = sns.cubehelix_palette(start = 1.5, rot = 3, gamma=0.8, as_cmap = True)
sns.heatmap(pt, linewidths = 0.05, ax = axl, vmax=15000, vmin=0, cmap=cmap)
axl.set_title('cubehelix map')

axl.set_xlabel('"')

axl.set_xticklabels([]) #i% & x il & #l # == {4

axl.set_ylabel('kind")

# matplotlib colormap

sns.heatmap(pt, linewidths = 0.05, ax = ax2, vmax=15000, vmin=0, cmap='rainbow'
)

# rainbowy matplotlib # colormap# #&

ax2.set_title('matplotlib colormap')

ax2.set_xlabel('region')

ax2.set_ylabel('kind")

f.savefig('sns_heatmap_cmap.jpg', bbox_inches='tight')
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cubehelix map
Miorestation & !efolgls‘;i?bu'gn II_III-I_II-III_II’-IIII-I=II
1 _
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. am&m ent =
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Pvthonﬁﬂ}ﬁz =]

region

Figure17.4

17.2.2 center

o center: ¥EHERE NEGIREESE, BEGAIHFONEIEE,; @ISR E center E, B AVHEAIE
BEERNEERRE; XE center BER, WIRAHIEGSY, MFIHNLXEN vmax, vmin 2 HshkEE

f, (axl,ax2) = plt.subplots(figsize = (10, 8),nrows=2)

cmap = sns.cubehelix_palette(start = 1.5, rot = 3, gamma=0.8, as_cmap = True)

g b W N =

sns.heatmap(pt, linewidths = 0.05, ax = axl, vmax=15000, vmin=0, cmap=cmap,
center=None )

6 # centerfiNonelt, H T & /NENO, & K{E H15000, H % Fcenterfd Hvamxflvminfy 5

&, BI7500

7 axl.set_title('center=None')

g axl.set_xlabel('')

9 axl.set_xticklabels([]) #1i& & x# & # N = H

10 axl.set_ylabel('kind')
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center=3000 )
B, R B R OB e E R
15 ax2.set_title('center=3000")

16 ax2.set_xlabel('region')
17 ax2.set_ylabel('kind")

19 f.savefig('sns_heatmap_center.jpg', bbox_inches='tight')

14 # & Hcenter® fm i, W RA LG, W F3HiRENvmax®vminx B 3 & %

12 sns.heatmap(pt, linewidths = 0.05, ax = ax2, vmax=15000, vmin=0, cmap=cmap,

13 # W F¥E H2000, Hcenterik H H3000W, K& 7 £ #d &= k7500 K, Fr PLcenter=3000

center=None
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Figure17.5

17.2.3 robust

BART:
PythonZi#s 2 1

15000

12500

‘ 1 f, (axl,ax2) = plt.subplots(figsize = (10, 8),nrows=2)
| 2
3

cmap = sns.cubehelix_palette(start = 1.5, rot = 3, gamma=0.8, as_cmap

True)
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5 sns.heatmap(pt, linewidths = 0.05, ax = axl, cmap=cmap, center=None, robust=
False )

6 # robust® i\ i False

7 axl.set_title('robust=False')

8 axl.set_xlabel('')

9 axl.set_xticklabels([]) #1i& & x# & # N = H

10 axl.set_ylabel('kind")

12 sns.heatmap(pt, linewidths = 0.05, ax = ax2, cmap=cmap, center=None, robust=
True )

13 # If True and vmin or vmax are absent, the colormap range is computed with
robust quantiles instead of the extreme values.

14 ax2.set_title('robust=True')

15 ax2.set_xlabel('region')

16 ax2.set_ylabel('kind")

18 f.savefig('sns_heatmap_robust.jpg', bbox_inches='tight')

robust=False
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17.2.4 mask
f, (axl,ax2) = plt.subplots(figsize = (10, 8),nrows=2)
cmap = sns.cubehelix_palette(start = 1.5, rot = 3, gamma=0.8, as_cmap = True)

pl = sns.heatmap(pt, linewidths = 0.05,ax=axl, vmax=15000, vmin=0, cmap=cmap,
center=None, robust=False, mask=None )

# robust®k i\ s False

axl.set_title('mask=None')

axl.set_xlabel('")

axl.set_xticklabels([]) #i% & x i & 5l B ==

axl.set_ylabel('kind")

p2 = sns.heatmap(pt, linewidths = 0.05, ax=ax2, vmax=15000, vmin=0, cmap=cmap,
center=None, robust=False, annot=False,mask=pt<10000 )
# mask: boolean array or DataFrame

ax2.set_title('mask: boolean DataFrame')
ax2.set_xlabel('region')

ax2.set_ylabel('kind")

f.savefig('sns_heatmap_mask.jpg', bbox_inches='tight')
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mask=None
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17.2.5 xticklabels, yticklabels

o xticklabels: 4152 True, W& dataframe (93142, N5RE False, NIARZHIF4, WREHFE, N
HlFIRPINABAER xticklabels, 2L n, NWflF%, BEA n LH—4 label, ERIAH True,
« yticklabels: a5 2 True, NZHl dataframe 194745, WERE False, NIARZHITTH, WMREHIR, WL
HlFIRFINELER yticklabels, GHRZEEE n, WLHIF4, BED n 26 —4 label, BRIAH True,

RN True,

a A WN =

f, (axl,ax2) = plt.subplots(figsize = (10, 8),nrows=2)
cmap = sns.cubehelix_palette(start = 1.5, rot = 3, gamma=0.8, as_cmap = True)
pl = sns.heatmap(pt, linewidths = 0.05,ax=axl, vmax=15000, vmin=0, cmap=cmap,

center=None, robust=False, mask=None, xticklabels=False )
# robustk i\ J False
axl.set_title('xticklabels=None')
axl.set_xlabel('"')
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)
10
1

# axl.set_xticklabels([]) #1i& B x @ & # ~ = &
axl.set_ylabel('kind")

p2 = sns.heatmap(pt, linewidths = 0.05, ax=ax2, vmax=15000, vmin=0, cmap=cmap,
center=None, robust=False, annot=False,mask=None,xticklabels=3, yticklabels=
list(range(20)) )

# mask: boolean array or DataFrame

ax2.set_title('xticklabels=3, yticklabels is a list')
ax2.set_xlabel('region')

ax2.set_ylabel('kind')
f.savefig('sns_heatmap_xyticklabels.jpg', bbox_inches='tight'")
g
wickiabels=Nons
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Figure 17.8

17.2.6 annot

« annotate 1455, annot BiAH False, X annot b True i, 7£ heatmap & N85 ANEHE
+ annot_kws, 4 annot Jy True i, AIIRESNSE, QAN B, I, RHATSE
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np.random.seed(0)
X = np.random.randn(10, 10)
f, (axl, ax2) = plt.subplots(figsize=(8,8),nrows=2)

sns.heatmap(x, annot=True, ax=axl)

sns.heatmap(x, annot=True, ax=ax2, annot_kws={'size':9,'weight':'bold', 'color'
:'blue'})

# Keyword arguments for ax.text when annot is True.

# http://stackoverflow.com/questions/35024475/seaborn-heatmap-key-words

S O WN =

O o

10 f.savefig('sns_heatmap_annot.jpg')

2
od

1
L]
<

2 0
w 09 039
© 067 036 i
=~ 073 | 013
o [42 09 .
o 04
0 1 2 3 4 5 6 7 8 9
2

013 04

0 1 2 3 4 5 6 7 f]‘)&_kﬁ{ éqé&ﬁ_%l..
PythonZi 4% .2 1

Figure 17.9

KT annot_kws [, TARLHEEMRNMHS, axtext GRZEME, G 45800 AEMRT;
ax.text AIZFE T/ XAY: http://matplotlib.org/api/text_api.html#matplotlib.text.Text
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17.2.7 fmt
o fmt, HERKE

np.random.seed(0)
X = np.random.randn(10, 10)
f, (axl, ax2) = plt.subplots(figsize=(8,8),nrows=2)

1

2

3

4

5 sns.heatmap(x, annot=True, ax=axl)

6 sns.heatmap(x, annot=True, fmt='.1f', ax=ax2)
-
8

f.savefig('sns_heatmap_fmt.jpg')

4

5

9 8 7 6

01 2 3 4 5 & 7 fﬁ%( ﬁ/ﬁﬁ\%:
PythonZi 4% .2 1

Figure 17.10
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17.3 BRI R RSB

17.3.1 method 1: [ mask k90

f,ax=plt.subplots(figsize=(10,5))

1
2
3 x = np.random.randn(10, 10)

4 sns.heatmap(x, annot=True, ax=ax)

5 sns.heatmap(x, mask=x < 1, cbar=False, ax=ax,

6 annot=True, annot_kws={"weight”: ”bold”})
7
8

f.savefig('sns_heatmap_egl.jpg')

08

00

08

MEAL T
Python ¥t 2 it

Figure 17.11

17.3.2 method 2: # ax.texts I3

1 f,ax=plt.subplots(figsize=(10,5))

2

3 flights = sns.load_dataset(”flights”)

4 flights = flights.pivot(”month”, ”year”, ”passengers”)
5 pic = sns.heatmap(flights, annot=True, fmt=”d”, ax=ax)
6

7 for text 1in pic.texts:

8 text.set_size(8)

9 if text.get_text() == '118':

10 text.set_size(12)

11 text.set_weight('bold"')

12 text.set_style('italic')

13

14 f.savefig('sns_heatmap_eg2.jpg')
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Figure 17.12

IRATRER ZBIA S seaborn ) heatmap HIEHLESHIRAHITNA, N THiE, ZXEMAEWIRT, &
WAL M B CRTARFFE S H S Ean
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18 Bokeh Al]

—Hu15 Bokeh WEITRER, SRILNTRALEH bokeh HilllE, AR, WERRER ~
ARIRIBATIRE N :

e win7

« jupyter notebook

« python 3.6
+ bokeh 0.13.0

18.1 HMI IR

bokeh & EHF K FZHH M, bokeh.plotting #1 bokeh.models , HH plotting @ @&d% M, —#&
T T HATEA bokeh,plotting %%, T, FAINMANNE, FZZ5X bokeh.plotting

1E bokeh rh£iil EIR M L B :

fn# bokeh E, FRHE notebook 58 html Sz Rl i H 2 il (1 B =
2 B RAEZE figure()

£ figure LK EARIERE, Lk circle, line, bar %

ERE R, show()

P wnN =

18.2 £:ifil circle()
B, EaHIERELR figure() i, FTLAZEEFEA/DN (plot_wihth,plot_height), AT LA%E K FRIELE
SRR TR (tools)

o THAPUZPAT value, W] DANMESCRRIE ERER: & 7R T M,
« “crosshair,pan,wheel_zoom,box_zoom,reset,box_select,lasso_select,save”

from bokeh.plotting import output_notebook, figure, show
import pandas as pd
import numpy as np

output_notebook()

# tools=”pan,box_zoom,wheel_zoom,reset,save”
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# CLHADDZUT value, AIDMRBEBRBE R KR IEFEESHFEN L AMLEH
tools = ”crosshair,pan,wheel_zoom,box_zoom,reset,box_select,lasso_select,save”

p = figure(plot_width=400, plot_height = 400, tools=tools)
p.circle([1,2,3,4],[5,6,7,8],size=20, color='red', alpha=0.5)
show(p)

Hrr, 280 alpha, BEBU), EHERS

D

(&3]
h
I T T N T T O T T

Lh
(i3]
[ I

@

| I B I B B B S B B B B B N S B S B B B B BN S B S
1.5 2 2.5 3 35 4

r
[ I

Figure 18.1

28 angle, M T circle M=, angle ZEMLFRAH...... (RAA SRR ER, Hek A RA )

p = figure(plot_width=400, plot_height = 400)
p.circle([1,2,3,4],[5,6,7,8],size=40, color="'#6aa84f', alpha=0.8, angle=0.8)

show(p)
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o0
T

Fif

6.5

Lh
(8]
I

i 1.5 2 25 3 3.5 4

Figure 18.2

fill_color, fill_alpha, X NSEH R E B (K E TS EFERR &

1 p = figure(plot_width=400, plot_height = 400)

2

3 p.circle([1,2,3,4],[5,6,7,8],s1ze=40, color='#6aa84f', alpha=0.8,
4 angle=0.8,fill_alpha=0.9, fill_color='blue')

5

6 show(p)
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a_- .

E_- .

LI S S B e N B B e B U S B H B B s B S B E e B
1.5 2 25 3 35 4

ind 8

Figure 18.3

line_alpha &ZKiEIAE

o line_color £&k&Hita

o line_cap MEBHLIEFEERIR, line_cap MIERATLAUZE (butt, round, square)
+ line_width, [EIBIISLEKN 5 E

p = figure(plot_width=400, plot_height = 400)

p.circle([1,2,3,4],[5,6,7,8],s7ze=40, color="'#6aa84f', alpha=0.8,
angle=0.8,fill_alpha=0.1, fill_color='blue',
line_color="red', line_alpha=0.9, line_width=4,
line_cap="'square')

# LineCap = Enumeration(butt, round, square)
# Specify how stroked lines should be terminated

show(p)
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5] C

Fif

6.5

O

LI N B A B B B B N e S N N S B N B E S N N S B e
i 1.5 2 25 3 s 4

Figure 18.4

line_dash
BT R
Accept line dash specifications.

Express patterns that describe line dashes. DashPattern values can be specified in a variety of
ways:

An enum: “solid”, “dashed”, “dotted”, “dotdash”, “dashdot” a tuple or list of integers in the HTML5
Canvas dash specification style. Note that if the list of integers has an odd number of elements,
thenitis duplicated, and that duplicated list becomes the new dash list. To indicate that dashing
is turned off (solid lines), specify the empty list [].

p = figure(plot_width=400, plot_height = 400)

p.circle([1,2,3,4],[5,6,7,8],s1ze=40, color='#6aa84f', alpha=0.8,
angle=0.8,fill_alpha=0.1, fill_color='blue',
line_color='red', line_alpha=0.9, line_width=4,
line_cap='square', line_dash='dashed')
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show(p)
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Figure 18.5

4R, circle() PIEEHMKISEATLIRE, AX4EIEEAY BITHERT,

ARSI, FTPARIERIIMEARS TPython ##E 2iEs (ID: PyDataRoad), fZIIkAY

SEFTIE A,
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figure 7£ bokeh LEHHHEENIEM, SRIMNBRILE TR figure KA, FENKEHIEED,
ARIRIBATIRE N :

e win7

« jupyter notebook

« python 3.6
+ bokeh 0.13.0

19.1 Bokeh PLEF—b B

Jm# bokeh &, FEBHTE notebook = html e R sl HZa il & 2=
22 B RAEZE figure()

1t figure FRHIEAKER, tancircle, line, bar %

ERE R, show()

AR FERANE figure() IFEEA %,

B, hn# bokeh FE

P wnN =

from bokeh.plotting import figure, output_notebook, show

output_notebook()

19.1.1 plot_width, plot_weight
plot_width, plot_weight A DA% &2 %] X i 5 FE R =
WESHE, W

p = figure(plot_width=400, plot_height = 400)
p.circle([1,2,3,4],(5,6,7,8],size=20, color='red', alpha=0.5)
show(p)

BIRA R :
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(&3]
h
I T T T T T T T O T O T T T T T

1.5 2 25 3 35 4

Figure 19.1

width, weight
width, weight thn] DU B2 = X A 58 AT 5

HEE /XY, AR plot_width #1 plot_weight i &%k, (H36R L width fil height tA RREHTRLR,
KERGHRE T,

(AXZEUN
p = figure(width=400, height = 400)
p.circle([1,2,3,4],(5,6,7,8],size=20, color='red', alpha=0.5)

show (p)

19.1.2 tools

THATPUZDAT value, RTDURHESEBRIGHIRERE SRR TR,

“crosshair,pan,wheel_zoom,box_zoom,reset,box_select,lasso_select,save,help”
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# THRAAMREMNUT value, "W DAMRESCPR1E 0 RIEESFEN LT EMEH

# tools = ”crosshair,pan,wheel_zoom,box_zoom,reset,box_select, lasso_select,save
”»
,help
tools = ”crosshair,pan,wheel_zoom,reset,save”

p = figure(width=400, height = 400, tools=tools)
p.circle([1,2,3,4],[5,6,7,8],s1ze=20, color='red', alpha=0.5)
show(p)

ERUT:

@l‘a

(2]~

75

|

6.5

2.5

D

LIS LA L N Y N R O D N O Y |
1.5 2 25 3 3.5 4

Figure19.2

19.1.3 toolbar_location

toolbar_location, BT AHMZERINMNE, SEHEFLUE: “below, above, left, right”, BRIMEMN %2
“auto”

tools = ”crosshair,pan,wheel_zoom,reset”

p = figure(width=400, height = 400, tools=tools, toolbar_location="'above')

p.circle([1,2,3,4],[5,6,7,8],size=20, color='red', alpha=0.5)
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show(p)
BT
=
71
®
s+ @
-|r|||||||||||||||||||||||||||||||
- 15 2 25 3 35 2
Figure 19.3
19.1.4 x_minor_ticks, y_minor_ticks
x_minor_ticks, y_minor_ticks ERIMEZ “auto”, HAERI PUZ2AT 1 %L
ARBIANR
p = figure(width=400, height = 400,
x_minor_ticks=2, y_minor_ticks=10)
p.circle([1,2,3,4],[5,6,7,8],s7ze=20, color="red', alpha=0.5)
show(p)
ERan T
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Figure 19.4

19.1.5 x_range, y_range
x_range, y_range AJ DUz list 5% tuple FoRyu Bl 1 7E U8 E
RBIGNR:
p = figure(width=400, height = 400, x_range=[2,4], y_range=[5.5, 7.5])
p.circle([1,2,3,4],[5,6,7,8],s7ze=20, color='red', alpha=0.5)
show(p)
B
p = figure(width=400, height = 400, x_range=(2,4), y_range=(5.5, 7.5))
p.circle([1,2,3,4],[5,6,7,8],s7ze=20, color="red', alpha=0.5)
show(p)

BRI
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Figure 19.5

19.1.6 x_axis_label, x_axis_location

x_axis_label, 1% & x #AIHA R

x_axis_location, & x N &, AWM ME, FEEER (“above”) METHEZETR (“below”), ERIME
Z “below”

p = figure(width=400, height = 400,
x_axis_label="'x label above', x_axis_location="'above',
y_axis_label="'y label')
# x_axis_location, default value: ”below”, values are [ above, below]
p.circle([1,2,3,4],[5,6,7,8],s7ze=20, color='red', alpha=0.5)

show (p)

BIRA R :
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Figure 19.6

19.1.7 y_axis_label, y_axis_location
y_axis_label, & y 551

y_axis_location, % & y I E, EWRME, ELELETR C“left”) fiEGRER (“right”), BRIMERZ
“left”

p = figure(width=400, height = 400,
x_axis_label="'x label', x_axis_location="'below',
y_axis_label='y label right', y_axis_location="right'")

# x_axis_location, default value: ”below”, values are [ above, below]
# y_axis_location, default value: ”left”, values are [ left, right]

p.C'il’Cle([l,Z;3;4:| ,[5,6,7;8],S‘ize:20, color="red' ) alpha=0.5)
show(p)

BRI
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(i)
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Figure 19.7

19.1.8 x_aixs_type, y_axis_type
(1) x_aixs_type: “datetime”
AR FEAE, TR x el y S SdERE Y H B
import pandas as pd
rng = pd.date_range('2018-1-1", periods=7)
rng
out:

DatetimeIndex(['2018-01-01', '2018-01-02', '2018-01-03', '2018-01-04',
'2018-01-05', '2018-01-06', '2018-01-07'],
dtype='datetime64[ns]', freq='D")

x
1

[1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0]
#y = [10xx(i**x2) for i in x]
[i**2 for i in x]

<
1
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p = figure(width=400, height = 400, title='datetime type example',
x_axis_label="'x label datetime', x_axis_location="below',
y_axis_label='y label', y_axis_location="'left"',
y_axis_type='linear', x_axis_type='datetime')

# y_axis_type, ”auto” # ”linear” W xR 2 — 1K

p.line(rng,y,color="'red',line_width=3, alpha=0.9)

show(p)

ERUIT:

datetime type example

16

14

10

y label

t f f f f 1 f
101 102 1103 1104 1105 1106 1107
x label datetime

Figure 19.8

(2) y_aixs_type: “log”
AR, BATFEZR x 5y HEEEE BN (log) B, WIF:

x = [1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0]
= [10%x(ix*2) for i in x]
p = figure(width=400, height = 400, title='log type example',
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x_axis_label="'x label', x_axis_location="'below',

y_axis_label='y label log', y_axis_location="left',

y_axis_type="'log')
p.line(x,y,color="'red',line_width=3, alpha=0.9)

show(p)

ERUIT:

log type example

v label log
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Figure 19.9

(3) x_axis_type, y_aixs_type: “mercator”

k = [1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0]

x = [1*10000 for i in k]

y = [1*x10000+30000 for i 1in k]

p = figure(width=400, height = 400, title='example',

x_axis_label="x label', x_axis_location="below',
y_axis_label="'y label', y_axis_location="'left' )

p.line(x,y,color="'red',line_width=3, alpha=0.9)
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show(p)

BEIEE mercator FIERITR:

example

v labeal

ih
ih
X L.J - - X
T A T T T T [N T TN T N T T T T [ T T TN T N T N Y T [ T T T B

i
A

10000 15000 20000 25000 30000 35000 40000
X label

Figure 19.10

k = [1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0]

x = [1*x10000 for i in k]

y = [1*¥10000+30000 for i in k]

p = figure(width=400, height = 400, title='mercator type example',

x_axis_label="'x label', x_axis_location="'below',

y_axis_label="'y label', y_axis_location="'left"',

X_axis_type='mercator', y_axis_type='mercator')
p.line(x,y,color="'red',line_width=3, alpha=0.9)

show(p)

&E N mercator JEHIERTR:
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mercator type example

(]
o

= |
R
I T T T Y T I T N T T Y T T O |

£
N
ch

[
i

v labeal

LIS O S B s e N s O s B s s By S O B B B B S B S
0.1 0.15 0.2 0:25 0.3 035

X label

Figure 19.1

M EEEERKE, mercator FHEREIZEUE 10 7, BEH 1,

YR, FAFEFLAIZ A BRARE 7 HE

KT mercator, FEMNEEEEZ(T 2K, EM_EEZ]T mercator projection,
AL LT IR T

# R 1% Mercator projection * https://en.wikipedia.org/wiki/Mercator_projection * https://
zh.wikipedia.org/wiki/%E9%BA%A5%E5%8D%A1%E6%89%98%E6%8A%95%E5%BD%B1%E6%B3%95

19.2 ZRA/D4S

e, BAPRNES TR RN A,

figure > 244 * plot_width, plot_weight 5 width, height, & B2 E XK ERTEE * tools, R EZ
B X 358 A T A (tools), H{ER] PR “crosshair,pan,wheel_zoom,box_zoom,reset,box_select,lasso_select,save,help
* toolbar_location, RE TEAMERNME, SEUERIDUZ: “below, above, left, right”, BRIAE “right” *
x_minor_ticks, y_minor_ticks BKIAE 2 “auto”, HAE R PUZ AT 1 B * x_range, y_range Al DAJZ

)

http://liyangbit.com 218



Chapter 19. Bokeh: figure P¥4lf#is: Python %ili 2 i

list ¢ tuple F/RVEREIIE NEE * x_axis_label, y_axis_label, % & x #ifll y #if4F5 * x_axis_location,
default value: “below”, values are [ above, below] * y_axis_location, default value: “left”, values are
[ left, right] * x_aixs_type, y_axis_type, x fly ¥ mIRIME X, HMETLLZ” linear, log, datetime,
mercator, BRI 2 auto”

R, WHEESEART, S AT,
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20 Bokeh: 29 RiELhtin] #LILEE

A, Ff153= 7 KT bokeh N[ figure fEFRIANE, SR, TRAVERICHEN FE, F2R= 29 Fikk
KRBT %, IRZERMNENY, #2ETIXSEMEZNHE, DL, XEERETE 2 AT LR 2H
Z o

T, Bl —ERE B ML B,

ARYGBITIREEN: * winT * jupyter notebook * python 3.6 * bokeh 0.13.0

20.1 Bokeh W22 EI—R D 38

m# bokeh &, FEBATE notebook = html e R sl HZA il & 2=
LTI ZRAELE figure()

1t figure FRHIEMAKER, tancircle, line, bar %

EREf, show()

AR EERSEE 29 MLk ER AR HI A,
Boc, hn#E bokeh J&, DAK eSS S iA

P wnN =

from bokeh.plotting import figure, output_notebook, show
from bokeh.layouts import gridplot

import numpy as np

output_notebook()

np.random.seed(15)

x=np.random.randint(1,20,size=6)
y=np.random.randint(20,50,size=6)

print(x)
print(y)

20.1.1 circle, circle_cross, circle_x, cross

B, BAMPREE X TEY LHMXER
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pl = figure(title='circle')
pl.circle(x,y,size=20, color="#0071cl")

p2 = figure(title='circle_cross')
p2.circle_cross(x,y,size=20, color="#0071cl',fill_alpha=0.2, line_width=2)

p3 = figure(title='circle_x")
p3.circle_x(x,y,size=20, color="#0071cl',fill_alpha=0.2, line_width=2)

p4 = figure(title='cross')
p4.cross(x,y,size=20, color="#0071cl', line_width=2)

grid=gridplot([pl,p2,p3,p4],ncols=2, plot_width=300,plot_height=300)
show(grid)

ERAIT :

circle circle_cross

® D

45 45
o] @ ol (53]
] @ ®
SN N R U N O N R O .
2 4 3 8 10 12 2 4 3 = 10 12
circle x Cross

024 +

g 2 | |
: & ] +
% @ E +

2 4 g 8 10 12 2 4 8 g 10 12

Figure 20.1
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20.1.2 diamond, diamond_cross, asterisk, x
XR—HRMOEA BTSN ETAH], R

pl = figure(title='diamond')
pl.diamond(x,y,size=20, color='#0071cl"')

p2 = figure(title='diamond_cross"')
p2.diamond_cross(x,y,size=20, color='"#0071cl',fill_alpha=0.2, line_width=2)

p3 = figure(title='asterisk')
p3.asterisk(x,y,size=20, color='#0071cl',fill_alpha=0.2, line_width=2)

p4 = figure(title='x")

p4.x(x,y,size=20, color="#0071cl', line_width=2)
grid=gridplot([pl,p2,p3,p4],ncols=2, plot_width=300,plot_height=300)
show(grid)

BRI :
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diamond diamond_cross
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Figure 20.2

20.1.3 square, square_cross, square_x
XH, SRR — AR

pl = figure(title='square')
pl.square(x,y,size=20, color="#0071cl'")

p2 = figure(title='square_cross')
p2.square_cross(x,y,size=20, color='#0071cl',fill_alpha=0.2, line_width=2)

p3 = figure(title='square_x"')
p3.square_x(x,y,size=20, color='#0071cl',fill_alpha=0.2, line_width=2)

grid=gridplot([pl,p2,p3],ncols=2, plot_width=300,plot_height=300)
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show(grid)
ERUIT:
o
square square Cross
- {8
¢5: ¢5:
] | | H
o] ] o H
: u | H
35t . 35: E
-Illlllll|lllllllII|IIII|III"'—"‘ -||||.|.|||.|.||..||.|......E...
2 4 g ] 10 12 2 4 B 3 10 12
square_x

X

X X

40

X

[
1]

X

2 4 6 8 10 12

Figure 20.3

20.1.4 triangle, inverted_triangle
Tk, B=MIEHZH

p3 = figure(title='triangle')
p3.triangle(x,y,size=20, color="#0071cl', line_width=2)

p4 = figure(title='1inverted_triangle')
p4.inverted_triangle(x,y,size=20, color="'#0071cl', line_width=2)

grid=gridplot([p3,p4],ncols=2, plot_width=300,plot_height=300)
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show(grid)
BRI :
ki v
triangle inverted_triangle
1A _v
] A
] A ] v v
40 40
] A ] v
3 A 35 - v
] A
2 4 & 8 10 12 2 4 3 3 10 12
Figure 20.4

20.1.5 annulus, ellipse, wedge, oval

« annulus, ZHl[EIA
+ wedge, fEHE

« ellipse, £
« oval, 2R

pl

pl.

p2
p2

p3
p3

p4

p4.

= figure(title='annulus"')
annulus(x,y,color="#0071cl', dinner_radius=0.8, outer_radius=1.2)

= figure(title="wedge')

.wedge(x,y,color="#0071cl', radius=0.8, start_angle=0.5, end_angle=4.5,

direction='anticlock"')

= figure(title='ellipse')

.ellipse(x,y,color="#0071cl', width=2, height=3.6, angle=30)

= figure(title='oval')
oval(x,y,color='#0071cl', width=2, height=3.6, angle=30)

grid=gridplot([pl,p2,p3,p4],ncols=2, plot_width=300,plot_height=300)

show(grid)

BRI
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RO

annulus wedge
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ellipse oval
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Figure 20.5

MEERE, FRERNEEETE, ellipse 1 oval ZH|HRIHETZIR, BERZHELEERN, B4R
PAWFSE N H AR AL,

20.1.6 hbar, vbar
ZHEIRE, KRR ERE EARE, XM PN TE A 2 2R 2 —,

p2 = figure(title="hbar')
p2.hbar(y=y, height=0.3, left=0, right=x, color='#0071cl'")

p3 = figure(title='vbar')
p3.vbar(x=x, width=0.3, bottom=0, top=y, color='#0071cl'")

grid=gridplot([p2,p3],ncols=2, plot_width=300,plot_height=300)

show(grid)
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BT
$ RSO O
hbar vbar
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Figure 20.6

20.1.7 line, multi_line

LARE B FONHTERIE, B URIZ AR, ATREMBERCRIREIRA4F R, ANRIESEE, 77H% L
RS B — e i

pl = figure(title='line')

pl.line(x,y,color="#0071cl', line_width=2)

pl.circle(x,y,size=10,color="#0071cl',fill_color="'white'")

from bokeh.plotting import figure, output_file, show

p2 = figure(title="multi_line')

p2.multi_line(xs=[[1, 2, 3], [2, 3, 411, ys=[[6, 7, 2], [4, 5, 711,
color=['red','green'])

grid=gridplot([pl,p2],ncols=2, plot_width=300,plot_height=300)

show(grid)

ERUIT:
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T o T e L = T —
& MR- () &
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Figure 20.7

KRBEXRT multi_line —RIFE R LG, AT

from bokeh.palettes import Spectralll
import pandas as pd

df = pd.DataFrame(data=np.random.rand(5,3), columns = ('a', 'b' ,'c'),
index = pd.DatetimeIndex(start='01-01-2018"',periods=5, freq='
d"))

df

a b C

2018-01-01 0111741 0.24885% D.917530
2018-01-02 0.264147 0717774 0.865715
2018-01-03 0.80707% 0.210551 0.167243
2018-01-04 0.046706 0.03%9422 0.200231
2018-01-05 0993543 0372737 0.760510

Figure 20.8

numlines=len(df.columns)
mypalette=Spectralll[@:numlines]

p = figure(width=500, height=300, x_axis_type="datetime”)

p.multi_line(xs=[df.index.values]*numlines,
ys=[df[name].values for name in df],
line_color=mypalette,
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line_width=2)

show(p)

ERgIR:

Figure 20.9

KT multi_line, E5f57E bokeh HId T8 7%, 7E pandas BAAFIKMMIETE, MR HRE S,

20.1.8 patch, patches

patch/patches, R IERONLY, IXHEEE BARZ N “BURE” i,

+ patch(x, y, **kwargs)
+ patches(xs, ys, **kwargs)

pl = figure(title='patch')
pl.patch(x,y,color="#0071cl")

p2 = figure(title='patches')

p2.patches(xs=[[1, 2, 3, 4], [2, 3, 411, ys=[[6, 7, 2, 31, [4, 5, 711,
color=['red','green'])

grid=gridplot([pl,p2],ncols=2, plot_width=300,plot_height=300)

show(grid)

ERgIR:
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Figure 20.10

20.1.9 quad, quadratic

« quad(left, right, top, bottom, **kwargs), 4771
« quadratic(x0, y0, x1, y1, cx, cy, **kwargs), —IRJTFEH

pl = figure(title="'quad')
pl.quad(left=[1,3,5],right=[2,4,7], top=[3,7,8], bottom=[2,3,4], color='#0071cl
)

p2 = figure(title='quadratic')

p2.quadratic(x0=[1,3,5],x1=[2,4,7], y1=[3,7,8], y0=[2,3,4], cx=8 , cy=2, color=
'#0071cl')

grid=gridplot([pl,p2],ncols=2, plot_width=300,plot_height=300)

show(grid)

BRI :
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quad quadratic
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Figure 20.11

20.1.10 ray, rect, segment, step

« ray(x, y, length, angle, **kwargs) , 4k
« rect(x, y, width, height, angle=0.0, dilate=False, **kwargs), %ifz
« segment(x0, y0, x1, y1, **kwargs) , 7B, Ei%
pl = figure(title='ray', x_range=[1,3.6])
pl.ray(x=[1, 2, 3], y=[1, 2, 3], length=45, angle=20, color=[”#0071cl”, 'black'
, 'red'],
line_width=[2,2,5])
p2 = figure(title='rect')
p2.rect(x=[1, 2, 3], y=[1, 8, 3], width=0.3, height=[5,10,20],angle=[0,10,0],
color="#0071cl”)
p3= figure(title='segment')
p3.segment(x6=[1,3,5],x1=[2,4,7], y1=[3,7,8], y0=[2,3,4], color="#0071lcl',
line_width=3)

p4 = figure(title='step')
p4.step(x, y, color="#0071cl”,line_width=2)

grid=gridplot([pl,p2,p3,p4],ncols=2, plot_width=300,plot_height=300)
show(grid)

BRUITR:
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ray rect
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Figure 20.12

20.2 GGG

X 29 MEY, 2 bokeh HELAELRAIRA, Hh—&7, BAIXERSDFHZRNA, FENKFHM
Y-8

SR, A EEPRARS], SR ETIR T,
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AR * window 7 24t * python 3.6 * Jupyter Notebook * bokeh 0.13.0
B 2 TRE AT LI L B R, /F bokeh Hh, HuEH LA 2B 7,

(1) BRI

(2) i@t ColumnDataSource K2 HE5HE

21.1 EEREdE

B SEERHSE Python &,

from bokeh.plotting import figure, output_notebook, show
from bokeh.layouts import gridplot

from bokeh.models import ColumnDataSource

import numpy as np

import pandas as pd

output_notebook()

AIPAE BAESIRE (list) B ALEdE

np.random.seed(15)

x=np.random.randint(1,20,size=6)
y=np.random.randint(20,50,size=6)

print(x)
print(y)

p = figure(plot_width=300, plot_height=300)
p.circle(x, y,size=y)

show (p)

[913 6 1 8 12]
[41 42 35 49 37 33]

BIRA R :
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40 1 .
4 @
|||i||||i||||i||||i||||i||’_ﬁ

2 4 G g 10 12

Figure 21.1

21.2 jijd ColumnDataSource SRt

ColumnDataSource /2 Bokeh F—HEZWEHE K, ColumnDataSource() 7iEE —MSECH “data”,
“data” =4 DL N =FPAY:
(1) data k7t

(2) data ¥ Pandas [ DataFrame
(3) data ¥y Pandas ) DataFrame tJ groupby *1%

21.2.1 data it

data FRMEAZ— DTN, —RIEWN T, T key HZ2— MR, REFIGH, 1 value U2
list IE\EE numpy 19 array T, ERUTT:

data = {'x_values': [1, 2, 9, 4, 5],
'y_values': [6, 7, 2, 3, 6]}

source = ColumnDataSource(data=data)
source

type(source)

bokeh.models.sources.ColumnDataSource
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M_ETEEEFRE, source &2—4 ColumnDataSource W%, REEEZITENHR, FLE DUELERENS
BORATEERL

data = {'x_values': [1, 2, 9, 4, 5],
'y_values': [6, 7, 2, 3, 6]}

source = ColumnDataSource(data=data)
p = figure(plot_width=300, plot_height=300)
p.circle(x="'x_values', y='y_values', source=source, size=20)

show(p)

ERUT:

-

©

[}

]

2 4 B 3

Figure 21.2

21.2.2 data &y pandas [¥) DataFrame

ColumnDataSource (f&i#5% CDS) B data =%k, thin] U2 pandas 9 DataFrame, % CDS K402
DataFrame I, S¥+hr] LB A DataFrame BIFI44 85, K514, Al DAE# A DataFrame AR,
MFRARGIBIR, BNERT, KII%FHA “index” SEATEA,

data = {'x_column': [1, 2, 9, 4, 5, 8],
'y_column': [6, 7, 2, 3, 6, 2]}

df = pd.DataFrame(data=data)
df
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x_column y_column

0 1 6
1 2 7
2 9 2
3 4 3
4 5 6
5 8 2

source_df = ColumnDataSource(df)

p = figure(plot_width=300, plot_height=300)
p.circle(x="x_column', y='y_column', source=source_df, size=15)

show(p)
KRR
T— ]
5 1@ @
-]
]
3 ®
2 L
LN N B N B B B B IR I B I B N B R A Y R B B
2 4 B 3
Figure 21.3

source_df = ColumnDataSource(df)
p = figure(plot_width=300, plot_height=300)

# #H “index” {E A DataFrame 1 B i\ & 5] & &
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p.circle(x= 'index', y='y_column', source=source_df, size=15)
show(p)

ERgIR:

|

]

LIN NI O N I B B S O B S B B B B S B
0 1 2 3 4 =

k-2

Figure 21.4

21.2.3 data y pandas [¥] DataFrame [t groupby x4
ColumnDataSource (f&#5 CDS) i data 4k, L AILAZ pandas ) DataFrame 1) groupby X%,

% CDS 1y £ %t /& DataFrame [ groupby Xt % i, #£ 2 B W {# A (19 %1 4 4 groupby X % 1Y
groupby.describe() 77iEHRIFI4 R,

HT groupby ZHZMGHHSE, E5IHN, JIREEHE—E, B4 column_mean %,
dates = pd.date_range('20180101', periods=360)

df = pd.DataFrame(np.random.randn(360,2), index=dates, columns=Tlist('AB'))

df['C'] = ['Good', 'Bad', 'Common', 'Good','Good']x72
df['month'] = df.index.month

df

ERUIT:
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Python s> 8

20180101  0.107071
20180102 -0.517491
20180103 -1.444430
20180104 -0.072208

2018-01-05

g = df.groupby('month'")
g.describe()

E7RER:

0.977037

0.832912
-0.305952 0.865404
-0.172096 0.86427
0.157829 0.969460
0.226035 1.054476

-0.279147

-0.179559 0.802671
-0.211570 0.852524
1.015426
1.215074

source_g = ColumnDataSource(g)

A

0.888204

2.460188

-0.080809
0.907320

0.213835 Bad

Figure 21.5

97101
566971
761597
796895
800079
-2.456756

-3.204534

-0.421312
-0.597919
-0.811632
-0.851580
-0.441239
-0.308975
-1.152630

Figure 21.6

p = figure(plot_width=400, plot_height=300)
p.vbar(x='month', width=0.3, bottom=0, top='A_mean',source=source_g)

show(p)

BRUIT:

Good

Good

Good

Common

0.234122
0.249597
-0.325259
-0.120589

0.179009

-0.153925
-0.083627
-0.090862
-0.420551
0.356449
0. 64

0.708352

0.738

0.759174
0.879814
0.592159
0.231

0.427597

0.827014

911893
380626
810966
83241
2.25388
940967
.808065
1.444430
349902
2114726
2.805104

5 5
L.
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2 4 & g 10 12

[}

Figure 21.7

21.3 /h&h

X T matplotlib, pandas, seaborn % Python <El|/&, Bokeh $24t T HRHEIEIR, E#ELH Colum-
nDataSource M FH, X Bokeh ZEEREXREEMN, 5L, KiME2MHSHEME ColumnDataSource [
K.
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ARSHIIRSE R

window 7 &%t
python 3.6

« Jupyter Notebook
+ bokeh 0.13.0

AR B TEIR AL AR, AT T bokeh HEdE 2R LRI =
AL FENELE bokeh #1%t ColumnDataSource KAS R T:
M #FrEdE Q) BREHEEEE (3) MikidE,

B SEERHSE Python &,

from bokeh.plotting import figure, output_notebook, show
from bokeh.layouts import gridplot

from bokeh.models import ColumnDataSource

import numpy as np

import pandas as pd

output_notebook()

22.1 GIGHREEE

ColumnDataSource j@id stream() 77 R EIHT O

datal = {'x_values': [1, 2, 9, 4, 5],
'y_values': [6, 7, 2, 3, 6]}

source = ColumnDataSource(data=datal)

pl = figure(plot_width=300, plot_height=300, title= 'origin data')
pl.circle(x='x_values', y='y_values', source=source, size=20)

show(pl)

BRUITR:
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origin data

=

1
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g
®
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Figure 22.1

new_data = {'x_values': [6, 7, 2, 3, 6],
'y_values': [1, 2, 9, 4, 5]}

# EE 6 BB EM LR NEE  (append)
source.stream(new_data)

p2 = figure(plot_width=300, plot_height=300,title= 'append data with stream')
p2.circle(x="'x_values', y='y_values', source=source, size=20)

show(p2)

BIRA R
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append data with stream

® ©

2 4 B d

k2

i

Figure 22.2

22.2 BEwEpi

H patch 777%RT BA#E#T ColumnDataSource %z,

data = {'x_column': [1, 2, 9, 4, 5, 8],
'y_column': [6, 7, 2, 3, 6, 2]}

df = pd.DataFrame(data=data)
df

R

x_column y_column

Figure 22.3
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source = ColumnDataSource(data=df)

pl = figure(plot_width=300, plot_height=300, title= 'origin data')
pl.circle(x="x_column', y='y_column', source=source, size=20)

show(pl)

ERUIT:

origin data

-

!

10 ®
=4
¥
®
LI N I L B B L L B B N B L B B
2 4 B i
Figure 22.4

22.2.1 WA
# OB D BUHE
# {column: (index, new_value) }
source.patch({'x_column':[(06,15)]1})
p2 = figure(plot_width=300, plot_height=300,title= 'revise single value with
patch')
p2.circle(x="x_column', y='y_column', source=source, size=20)

show(p2)

ERUIT:
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revise single value with patch

3 @ o

3 @

- oo
R N LR RN R IS A

2 4 & g 10 12 14

Figure 22.5

22.2.2 WHZAEBIE

# FEE 2 A B
# {column: (slice, new_values) }

s = slice(2,4)
source.patch({'x_column':[(s,[20,15])]1})

p2 = figure(plot_width=300, plot_height=300,title= 'revise multiple values with
patch')
p2.circle(x="x_column', y='y_column', source=source, size=20)

show(p2)

ERUIT:

http://liyangbit.com 244



Chapter 22. Bokeh H¥IEIITM. B2k Python %ili 2 i

revise multiple values with patch

?3.
4 @ ®
5 _:.
®
23 @ . )
LI B B B B LI L R B B B I B B B
] 0 15 20
Figure 22.6

22.3 ks

1£ Bokeh /1, ColumnDataSource (CDS) #&fftT CDSView JXEEHE1 7%
H— AT

from bokeh.models import ColumnDataSource, CDSView

source = ColumnDataSource(some_data)

view = CDSView(source=source, filters=[filter1, filter2])

Hr filters 4% IndexFilter, BooleanFilter, GroupFilter %

22.3.1 Indexfilter
RAEERI RS R IHIEERE

from bokeh.plotting import figure
from bokeh.models +import ColumnDataSource, CDSView, IndexFilter
from bokeh.layouts import gridplot

data = {'x_column': [1, 2, 9, 4, 5, 8],
'y_column': [6, 7, 2, 3, 6, 2]}

df = pd.DataFrame(data=data)
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source = ColumnDataSource(data=df)
view = CDSView(source=source, filters=[IndexFilter([0,2,4])])

pl = figure(plot_width=300, plot_height=300, title='origin state')
pl.circle(x="'x_column', y='y_column', source=source, size=20)

p2 = figure(plot_width=300, plot_height=300, title='IndexFilter")
p2.circle(x="x_column', y='y_column', source=source, size=20, view=view)

grid=gridplot([pl,p2],ncols=2, plot_width=300,plot_height=300)
show(grid)
RN

$ RieP M 1@

origin state IndexFilter

@&

[+

o

[

=
Jodpiigg ey fodyty g ety gy ey geog oy

(%]

Figure 22.7

22.3.2 BooleanFilter

IR /RIE, True ¥ False ks dE

from bokeh.models +import BooleanFilter
from bokeh.layouts import row

booleans = [True if y_val>4 else False for y_val in source.data['y_column']]
view_booleans = CDSView(source=source, filters=[BooleanFilter(booleans)])

pl = figure(plot_width=300, plot_height=300,title="'origin state')
pl.circle(x="x_column', y='y_column', source=source, size=20)

p2 = figure(plot_width=300, plot_height=300, title='BooleanFilter')
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p2.circle(x="x_column', y='y_column', source=source, size=20, view=
view_booleans)

grid=gridplot([pl,p2],ncols=2,plot_width=300,plot_height=300)
show(grid)
ERATR:

$ Lier 1@ ©

origin state BooleanFilter

6 g 1 2 3 4 3

Figure 22.8

22.3.3 GroupfFilter

i/ GroupFilter nf DAfiiE HEL SR E R BN AT E 1T8IE, GroupFilter W ™23k, HI Column_name
1 group, WELEFIZFIEFIATIR,

N RTE T BT AR, nRARGIE iris BEREEEBIRAE, FTLAEA GroupFilter 751k,

from bokeh.plotting import figure, show
from bokeh.layouts import gridplot
from bokeh.models +import ColumnDataSource, CDSView, GroupFilter

from bokeh.sampledata.iris import flowers

# output_file(”group_filter.html”)

source = ColumnDataSource(flowers)

viewl = CDSView(source=source, filters=[GroupFilter(column_name='species',

group="'versicolor')])

plot_size_and_tools = {'plot_height': 300, 'plot_width': 300,
'tools':['box_select', 'reset', 'help']}
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pl = figure(title="Full data set”, *xplot_size_and_tools)

pl.circle(x="petal_length', y='petal_width', source=source, color='black")

p2 = figure(title="Setosa only”, Xx_range=pl.x_range, y_range=pl.y_range, *x

plot_size_and_tools)

p2.circle(x="petal_length', y='petal_width', source=source, view=viewl, color='

red')
show(gridplot([[pl, p211))

BRUIT:
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Figure 22.9
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23.1 EERAL)R

B (plot) [W4E)EA]ILAIEE column() . row() fil gridplot() 77ksEEl, H:
1. column() 77iE2 A (plots) fE—3IH 731 ;

2. row() /7ik2 ¥ B B (plots) fE—1TH 3 1i;

3. gridplot() 771%, RIRUZFRREITITHIMA,

23.1.1 column

TR B RE S fE, HEARKZSN column([plot_1, plot_2, ...... , plot_n])

from bokeh.io import output_notebook, show

from bokeh.layouts import column, row, gridplot
from bokeh.plotting import figure

import numpy as np

output_notebook()

B LA KA B

np.random.seed(15)

x=np.random.randint(1,20,size=6)
y=np.random.randint(20,50,size=6)

pl figure(title='circle',plot_width=300,plot_height=300)
pl.circle(x,y,size=20, color='#0071cl'")

p2 = figure(title='circle_cross',plot_width=300,plot_height=300)
p2.circle_cross(x,y,size=20, color="#0071cl',fill_alpha=0.2, line_width=2)

p3 = figure(title='circle_x',plot_width=300,plot_height=300)
p3.circle_x(x,y,size=20, color='#0071cl',fill_alpha=0.2, line_width=2)

p4 = figure(title='cross',plot_width=300,plot_height=300)
p4.cross(x,y,size=20, color='#0071cl', line_width=2)

R AT A R
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column_layout = column([pl, p2, p3])
show(column_layout)
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Figure 23.1
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23.1.2 row

ERTE B AT, BEEARRPEN row([plot_1, plot_2, ...... , plot_n])

1 row_layout = row(pl,p2,p3)
2 show(row_layout)

T ERTR:

circle circle_cross circle_x

i)

&

o+ O
5+ O
219 @ O

Q@O @S2
QO @S2
Q@O [ESR

Figure 23.2

23.1.3 gridplot
i gridplot ki T MR, gridplot FIZEUWITT:
gridplot(\*args, \*\*kwargs)

Create a grid of plots rendered on separate canvases. gridplot builds a single toolbar for all the

plots in the grid. gridplot is designed to layout a set of plots. For general grid layout, use the
layout() function.

Parameters:

+ children (list of lists of Plot) - An array of plots to display in a grid, given as a list of lists
of Plot objects. To leave a position in the grid empty, pass None for that position in the
children list. OR list of Plot if called with ncols. OR an instance of GridSpec.

+ sizing_mode (“fixed”, “stretch_both”, “scale_width”, “scale_height”, “scale_both”) - How
will the items in the layout resize to fill the available space. Default is “fixed”. For more
information on the different modes see sizing_mode description on LayoutDOM.

« toolbar_location (above, below, left, right) - Where the toolbar will be located, with respect
to the grid. Default is above. If set to None, no toolbar will be attached to the grid.

« ncols (int, optional) - Specify the number of columns you would like in your grid. You must
only pass an un-nested list of plots (as opposed to a list of lists of plots) when using ncols.

« plot_width (int, optional) - The width you would like all your plots to be

+ plot_height (int, optional) - The height you would like all your plots to be.
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« toolbar_options (dict, optional) - A dictionary of options that will be used to construct the
grid’s toolbar (an instance of ToolbarBox). If none is supplied, ToolbarBox’s defaults will be
used.

« merge_tools (True, False) - Combine tools from all child plots into a single toolbar.

AIDATE gridplot () J7ikH, DAFIRMEZR plots A TAIMNE R FRER, WRERE — NS BN
&, "TBAH “None” Sk,

gridl=gridplot([pl,p2],[p3,]1)
show(gridl)

N ERTR:

circle_cross

%

circle_x

X

]

2 4 B g 10 i2

Figure 23.3
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grid2=gridplot([pl,p2], [None,p3])
show(grid2)

N ERR:

circle circle_cross

® D

& 57

2 4 5] &} i 1 | 2 4 3] 8 10 12

circle x

02

Figure 23.4

7£ gridplot() 771, AT PASIASE neols RizH B RIFIE, XEFTER plots KAE—MIZRHEIAT,

P.S. B75C4H, $2EI1H “ncols” ZHUN, ARERMEM “None”, (HIZIKX 7 —F, 2n] AR £/ “None”
o A 4ERE /M AR AT PR,

BITHESANT

You cannot use None with the ncols argument. It must only be a list of Plot objects at once.
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grid3=gridplot([pl,p2,p4],ncols=2, plot_width=300,plot_height=300)

show(grid3)

N ERTR:

circle
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i
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$ R I[F 10 ¢
circle_cross

D

D
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Cross

_F

_%

2

grid4=gridplot([pl,p2,None,p4],ncols=2, plot_width=300,plot_height=300)

show(grid4)

N ERTR:

4
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8
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Figure 23.5

http://liyangbit.com

254



Chapter 23. Bokeh WEE S8R /T Python i > 8
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Figure 23.6

23.2 YA R

bokeh /1, 4 (widgets) fufEiZsl (button), %W (Group), B3I (slider) S55§; AR R
widgerbox() 757k E

from bokeh.layouts import widgetbox
from bokeh.models.widgets import Button, RadioButtonGroup, Select, Slider
from bokeh.models.widgets import Dropdown, Toggle

# Q7 — &4

slider = Slider(start=0, end=20, value=1, step=0.5, title=”Slider”)

button_group = RadioButtonGroup(labels=[”0Option 1”, ”Option 2”, ”Option 3”],
active=0)

select = Select(title="0Option:”, value="Lemon”, options=[”Lemon”, ”Python”, ”
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Java”, ”PHP”])
button_1 = Button(label="Button 1”)
button_2 Button(label="Button 2”)

menu = [(”Item 1”, ”item_1"), (”Item 2”, ”item_2”), None, (”Item 3”, ”item_3”)]
dropdown = Dropdown(label="Dropdown button”, button_type="warning”, menu=menu)

# put the results in a row
show(widgetbox (button_1, slider,
button_group, select,
button_2, dropdown, width=300))

i N EFR:

{Option 1 Cption 2 Option 3

Figure 23.7

FEtEcEA R gif FEhASE, AIDHE R EREE:
http://liyangbit.com/pythonvisualization/Bokeh-Laying-out-Plots-and-Widgets/

KTAMFIERARNENH, B e,

23.3 EEMAFHRGA )R

it layout() 77i%, RIDASEERETE (plots) FIZHf: (widgets) HIR &R,
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from bokeh.layouts import layout
layout_01 =layout([slider],[pl,p2])
show(layout_01)

N EATR:

circle circle_cross

1® 1D

. ° . &
el @
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Figure 23.8

XHEFEEENR, slider fl plot ZMEE—K, HENMZRRZEANTERRH,

XtEe Python f FRRT#L{LE Matplotlib, £ Bokeh w, WEIFEFIA AT R IE 2 LR 7 10, iR
MITIRE, =AEDURRISEBRH L H AT,
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24.1 5 BEREI17F] MongoDB bz

24.1.1 §ig

AR TR T e SO
o — BdERE
o L BRI

BRR AR GRS, W python RIS £,

24.1.2 z1755iRI python FE
FEB TSI :

+ python3.5
« windows 7, 64 &%

ARRE AR ML TEH, T2 N PR —£2 python J#:

* requests

« BeautifulSoup
« multiprocessing
+ pymongo

« itertools

24.1.3 JEHH) 2D B

o HUECHET, SR, DU DU g 54 Al 7 22 ME B IO D 4

F requests FREUHH L W 5T A2

Hl BeautifulSoup fi#tr, FREXFEZIICHER

KR = EEA MongoDB #dEEH, AR ICREEFH A LR
F multiprocessing A3 2 HFEHATICE, $EEIBTTHER

24.1.4 (fF4R
o {5 RELE X “zhilian_kw_config.py”
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o e 332473 zhilian_kw_spider.py”
ERLE IR BEFRERBIER, RF1BTERFHITNEINEG
At &8 < zhilian_kw_config.py ”[\INEUI R :

# Code based on Python 3.x
# _x_ coding: utf-8 _x*_
# __Author: ”LEMON”

TOTAL_PAGE_NUMBER = 90 # PAGE_NUMBER: total number of pages, m i 17 & &
KEYWORDS = ['k % iE', 'python', 'f@ @ & m'] # % & B0 % 8 5 ol DL O W A0 ok 18 %

R ER F RN CRTE

ADDRESS = ['# ', "dbs', "Li#', "M, W,
PR, VR, 'EE, RS, ' KE',
KA, WM, 'ER, WM, R,
VR, THEM, TE®, CTw, EK',
M, TRD, CEMY, CEITY, BRE',
EEE', ‘AR, EM', "KE', 'BW',
A, W, TEAE, RE', ET]

MONGO_URI = 'localhost'
MONGO_DB = 'zhilian'

Jles 33847 ¢ zhilian_kw_spider.py ” PN :

# Code based on Python 3.x
# _x_ coding: utf-8 _x*_
# __Author: ”LEMON”

from datetime 1import datetime

from urllib.parse import urlencode

from multiprocessing import Pool

import requests

from bs4 import BeautifulSoup

import pymongo

from zhilian.zhilian_kw_config import *
import time

from itertools import product

client = pymongo.MongoClient(MONGO_URI)
db = client[MONGO_DB]

def download(url):
headers = {'User-Agent': 'Mozilla/5.0 (Windows NT 6.1; WOW64; rv:51.0)
Gecko/20100101 Firefox/51.0'}
response = requests.get(url, headers=headers)
return response.text
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def get_content(
# EXHRHFH
date = datet
date = datet

soup = Beaut
body = soup.
data_main =

if data_main

html) :
1
ime.now() .date()

ime.strftime(date, '%Y-%m-%d')

ifulSoup(html, 'lxml")
body
body.find('div', {'class':

# ¥ Rstr

"newlist_T1list_content'})

tables = data_main.find_all('table')

for i, table_info in enumerate(tables):

if i

tds
zwmc

zw_1link = tds[0].find('a').get('href'")

kil
gsmc
ZWYy X
gzdd
gbsj

tr_brief = table_info.find('tr', {'class':

== 0:
continue

= table_info.find('tr'").find_all('td')

= tds[0].find('a').get_text() # W (i % &«

# WAL BE B2

= tds[1].find('span').get_text() # J i %
= tds[2].find('a').get_text() # 2 al % i
= tds[3].get_text() # B {1 A ¥
= tds[4].get_text() # 1L {FH i
= tds[5].find('span').get_text() # % fi [

# W AN
brief = tr_brief.find('li',
get_text()

# HAERBRRER

yield {'zwmc': zwmc, # {1 #
"fkl': fkl, # kW=
'gsmc': gsmc, # A%
'zwyx': zwyx, # B A
'gzdd': gzdd, # T fFih
'gbsj': gbsj, # il
'brief': brief, # {41

def main(args):
basic_url =

for keyword

'zw_Tlink': zw_link, #
'save_date': date # it

}

{'class':

>4
=35

il

J=

[

fal /v

W T G B
TREEM®RENHM

'http://sou.zhaopin.com/jobs/searchresult.ashx?'

in KEYWORDS:

mongo_table = db[keyword]

paras =

{'j1': args[o],
"kw': keyword,

'p': args[1l] # X

"newlist_tr_detail'})

'newlist_deatil_last'}).
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}
url = basic_url + urlencode(paras)
# print(url)
html = download(url)
# print(html)
if html:
data = get_content(html)
for ditem 1in data:
if mongo_table.update({'zw_link': item['zw_link']}, {'Sset':
item}, True):
print('E& & F il &: ', dtem)

if __name__ == '__main__":
start = time.time()
number_1list = list(range(TOTAL_PAGE_NUMBER))
args = product(ADDRESS, number_T1list)
pool = Pool()
pool.map(main, args) # % i iz 17
end = time.time()
print('Finished, task runs %s seconds.' % (end - start))

24.2 F5: python K Top10 ¥iii 4 #i

MWEBAEREEBAR R E R G, BACORRI AT, REAARER. AR LR CE e
AR LR, AT REEIRDY “python” RITEEEURERTTEDL, KEREHE2E python S EE Top10 HISRHIFIE
PARH AR RS R

24.2.1 FEIHIABR

o B

o B

Xt HR N R 7 4 T T ) AR R DA T 0

xof 2 Rl PR RS A 385 15 U REA T 20 A

SHZHANAANE RN Z SR BRI TIA B AT, TREUIR I AR 3
R, 73704 F 38 AT 8 O AR AB IS SRR = B A

24.2.2 Hiksphidit

import pymongo

import pandas as pd

import matplotlib.pyplot as plt
import numpy as np

% matplotlib inline
plt.style.use('ggplot')

http://liyangbit.com 261



Chapter 24. WiHSi&: BRFR

Python i 2 &

1 # f# Ytmatplotlib & /& o < [
2 plt.rcParams['font.sans-serif'] = ['SimHei']
3 plt.rcParams['axes.unicode_minus'] = False

] &

# 5 N F AR
# R REFEBENS

'-TE RN TT R

24.2.2.1 P

client = pymongo.MongoClient('localhost')

1
2 db = client['zhilian']
3 table = db['python']
4
5 columns = ['zwmc',
6 'gsmc',
7 'zwyx',
8 'gbsj',
9 'gzdd',
10 'fkl',
1 'brief',
12 'zw_Tlink',
13 '_dd',
14 'save_date']
15
16 # url_set = set([records['zw_link'] for records in table.find()])
17 # print(url_set)
18
19 df = pd.DataFrame([records for records in table.find()], columns=columns)
20
21 # columns_update = ['"H fz &% #x ',
22 # NG
23 # "ER A A O#Y,
24 # /A (7l T
25 # "I R A,
26 # YRR,
21 # " E A,
28 # " oTTRERE,
29 # '_dqd',
30 # "HEMFH ]
31 # df.columns = columns_update
32 print("E 1T % N {347 '.format(df.shape[0]))
33 df.head(2)
TSN
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HiTHN - 2aevET
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FERE 1.
v S
izl [ FEzEE
PYTHOMNIE M [soo0- |os- | FEEEY e e NT-05-
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Figure 24.1

24.2.2.2 Hiptam
¥ str #5 A HEHZ N datatime

df['save_date'] = pd.to_datetime(df['save_date'])
print(df['save_date'].dtype)
# df['save_date']

datetime64[ns]

i3z 1Y A =M XXXX-XXXX 5 2

df_clean = df[['zwmc',
'gsmc',
'zwyx',
'gbsj',
'gzdd',
'fkl',
'brief!',
'zw_link',
'save_date']]

# X B R AT R 0%, & BUA% KA CXXXX-XXXXT W fE R, MG S 90
df_clean = df_clean[df_clean['zwyx'].str.contains('\d+-\d+', regex=True)]

print(' &2 17 % H~: {}17'.format(df_clean.shape[0]))
# df_clean.head()

SAT # N 2260517

SPRAET B, SRR B BRAEA L RRME
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# http://stackoverflow.com/questions/14745022/pandas-dataframe-how-do-i-split-a
-column-into-two

# http://stackoverflow.com/questions/20602947/append-column-to-pandas-dataframe

# df_temp.loc[: ,'zwyx_min'],df_temp.loc[: , 'zwyx_max'] = df_temp.loc[: , '
zwyx'].str.split('-',1).str #2 A % &

s_min, s_max = df_clean.loc[: , 'zwyx'].str.split('-',1).str

df_min = pd.DataFrame(s_min)

df_min.columns = ['zwyx_min']

df_max = pd.DataFrame(s_max)

df_max.columns = ['zwyx_max']

df_clean_concat = pd.concat([df_clean, df_min, df_max], axis=1)

# df_clean['zwyx_min'].astype(int)

df_clean_concat['zwyx_min'] = pd.to_numeric(df_clean_concat['zwyx_min'])
df_clean_concat['zwyx_max"'] pd.to_numeric(df_clean_concat['zwyx_max'])
# print(df_clean['zwyx_min'].dtype)

print(df_clean_concat.dtypes)

df_clean_concat.head(2)

N —.
IBITEER A N EFOR:
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thl obiect
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m_link ohjeot
cove date datetined [ag]
ez man 2mtBel
TUFE_Tear amthd
dirpe; obiact
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Figure 24.2

o REBURE ARG A #rd T e

df_clean_concat.sort_values('zwyx_min',inplace=True)
# df_clean_concat.tail()

o TR BE 2 A EEH

http://liyangbit.com 264



Chapter 24. IiHS2Ak: BIKRINAS] Python $#ii 2 jé

# AW RMBERSAE EEME
print(df_clean_concat[df_clean_concat.duplicated('zw_1link')==True])

Empty DataFrame

Columns: [zwmc, gsmc, zwyx, gbsj, gzdd, fkl, brief, zw_link, save_date,
Zwyx_min, zwyx_max]

Index: []

o M EREERATEH, BdRERAEEN,

24.2.3 g E P EERAGEL T b
24.2.3.1 FRYRATRREIEIP B o A i O

# from IPython.core.display import display, HTML

ADDRESS = [ "dbx', "E¥dg', 'MW, ",
REt, "R, '"\we', "m#E, "KiE',
'kKEHE', "ULH', '"Mx', '¥EM', 'HH',
"HUMN, "IN, "EHH, "TKR', "HEK',
RN, TRV, TN, "EITY, "TKBRRE',
'AaxRE', 'R, "HM', "XR', '"BE#WH',
'me', '#o', 'HME', "HME', "MT']

df_city = df_clean_concat.copy()

# HFILEMANE L, hwde s, @& 2 #ak o db 5 - BH X 5%
# 0l DA B # oy 1T &, X B f pandas®replace() 77 i
for city in ADDRESS:
df_city['gzdd'] = df_city['gzdd'].replace([(city+'.*x")],[city],regex=True)

# BN 2 E E E W AT SN
df_city_main = df_city[df_city['gzdd'].isin(ADDRESS)]

df_city_main_count = df_city_main.groupby('gzdd')['zwmc', ' 'gsmc'].count()

df_city_main_count['gsmc'] = df_city_main_count['gsmc']/(df_city_main_count['
gsmc'].sum())

df_city_main_count.columns = ['number', 'percentage']

I A VA i < A
df_city_main_count.sort_values(by='number', ascending=False, inplace=True)

# WME B Y, REWMTAME S K, FHAEARESEENEH
df_city_main_count['label']=df_city_main_count.index+ ' '+ ((
df_city_main_count['percentage']*100).round()).astype('int').astype('str')+"'

oz 1
70

print(type(df_city_main_count))

# U BB R 2 M ToplOdR W M 4l 3£
print(df_city_main_count.head(10))
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<class 'pandas.core.frame.DataFrame'>
number percentage  label

gzdd

b = 6936 0.315948 b ni 32%
i 3213 0.146358 L i 15%
7l 1908 0.086913 w Y 9%
A HB 1290 0.058762 B 6%
il 1174 0.053478 i M 5%
| 1167 0.053159 TN 5%
[z 826 0.037626 A 4%
M 741 0.033754 KN 3%
K X 552 0.025145 KX 3%
vg % 473 0.021546 v % 2%

o MEEFIITRE:

from matplotlib {import cm

label df_city_main_count['label']
sizes = df_city_main_count['number']

# REZE XKD
fig, axes = plt.subplots(figsize=(10,6),ncols=2)
axl, ax2 = axes.ravel()

colors = cm.PiYG(np.arange(len(sizes))/len(sizes)) # colormaps: Paired, autumn,
rainbow, gray,spring,Darks

# BTN E R Z, PFE B AE R labelsHl B 4 b
patches, texts = axl.pie(sizes,labels=None, shadow=False, startangle=0, colors=
colors)

axl.axis('equal')
axl.set_title(' W {7 #t & % fi ', loc='center')
# ax2 H &R Bl (legend)

ax2.axis('off')

ax2.legend(patches, label, loc='center left', fontsize=9)

plt.savefig('job_distribute.jpg')
plt.show()

IBITE R NAPHEFTR:
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B Eagm

Figure 24.3

24.2.3.2 A#infitis (&)
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from matplotlib.ticker import FormatStrFormatter

fig, (axl, ax2)

X_pos
yl

list(range(df_clean_concat.shape[0])
df_clean_concat['zwyx_min']

plot(x_pos, yl)
set_title('Trend of min monthly salary i

axl.
axl.

plt.subplots(figsize=(10,8), nrows=2)

)

n China', size=14)

ax2.hist(yl, bins, normed=1, histtype='bar', facecolor=

axl.set_xticklabels('")
axl.set_ylabel('min monthly salary(RMB)')
bins = [3000,6000, 9000, 12000, 15000, 18000, 21000, 24000, 100000]
counts, bins, patches =
'g', rwidth=0.8)

ax2.set_title('Hist of min monthly salary in China', size=14)

ax2.set_yticklabels(''")
# ax2.set_xlabel('min monthly salary(RMB)')

# http://stackoverflow.com/questions/6352740/matplotlib-label-each-bin

ax2.set_xticks(bins) #¥binsi& & H~xticks
ax2.set_xticklabels(bins, rotation=-90) #

[

& N xticklabelst 77

# Label the raw counts and the percentages below the x-axis...

bin_centers
for count, x in zip(counts, bin_centers):

0.5 *x np.diff(bins) + bins[:-1]

http://liyangbit.com
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# # Label the raw counts
# ax2.annotate(str(count), xy=(x, 0), xycoords=('data', 'axes fraction'),
# xytext=(0, -70), textcoords='offset points', va='top', ha='center',

rotation=-90)

# Label the percentages
percent = '%0.0f%%' % (100 x float(count) / counts.sum())
ax2.annotate(percent, xy=(x, 0), xycoords=('data', 'axes fraction'),
xytext=(0, -40), textcoords='offset points', va='top', ha='center',
rotation=-90, color='b', size=14)

fig.savefig('salary_quanguo_min.jpg')

IBATE R NRE TR

Trend of min monthly salary in China

000 -
0000 -
20000 -
X000 -

min monthly salary (RKB)

]

Hist of min monthly salary in China

LEEEER 2
Figure 24.4

A IR AR, 7T A O

df_zwyx_adjust = df_clean_concat[df_clean_concat['zwyx_min']<=20000]
fig, (axl, ax2) = plt.subplots(figsize=(10,8), nrows=2)

x_pos = list(range(df_zwyx_adjust.shape[0]))
yl = df_zwyx_adjust['zwyx_min']
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axl.plot(x_pos, yl)

axl.set_title('Trend of min monthly salary in China (adjust)', size=14)
axl.set_xticklabels('")

axl.set_ylabel('min monthly salary(RMB)')

bins = [3000,6000, 9000, 12000, 15000, 18000, 21000]

counts, bins, patches = ax2.hist(yl, bins, normed=1, histtype='bar', facecolor=
'g', rwidth=0.8)

ax2.set_title('Hist of min monthly salary in China (adjust)', size=14)

ax2.set_yticklabels('")

# ax2.set_xlabel('min monthly salary(RMB)')

# http://stackoverflow.com/questions/6352740/matplotlib-label-each-bin
ax2.set_xticks(bins) #¥binsi& & Hhxticks
ax2.set_xticklabels(bins, rotation=-90) # ¥ & Jxticklabels /i 1

# Label the raw counts and the percentages below the x-axis...
bin_centers = 0.5 *x np.diff(bins) + bins[:-1]
for count, x in zip(counts, bin_centers):

# # Label the raw counts
# ax2.annotate(str(count), xy=(x, 0), xycoords=('data', 'axes fraction'),
# xytext=(0, -70), textcoords='offset points', va='top', ha='center',

rotation=-90)

# Label the percentages
percent = '%0.0f%%' % (100 *x float(count) / counts.sum())
ax2.annotate(percent, xy=(x, 0), xycoords=('data', 'axes fraction'),
xytext=(0, -40), textcoords='offset points', va='top', ha='center',
rotation=-90, color='b', size=14)

fig.savefig('salary_quanguo_min_adjust.jpg')

IBITE R R E R
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Trend of min monthly salary in China (adjust)
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Figure 24.5

24.2.3.3 HIREZREZOR

brief_list = list(df_clean_concat['brief'])

brief_str = '"'.join(brief_1list)

print(type(brief_str))

# print(brief_str)

# with open('brief_quanguo.txt', 'w', encoding='utf-8') as f:
# f.write(brief_str)

<class 'str'>

XERECEN RO AR ORI TR R E A, AT

# —-x- coding: utf-8 —-*-

299

Created on Wed May 17 2017

@author: lemon
999

import jieba
from wordcloud import WordCloud, ImageColorGenerator
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import matplotlib.pyplot as plt
import os

import PIL.Image as Image
import numpy as np

with open('brief_quanguo.txt', 'rb') as f: # It <z fF N #
text = f.read()
f.close()

# H MM jieba H x4 i L A AT 5 A
wordlist = jieba.cut(text, cut_all=False)
# cut_all, Truely & # X, Falsey 1§ i #& X

wordlist_space_split = ' '.join(wordlist)

d = os.path.dirname(__file__)
alice_coloring = np.array(Image.open(os.path.join(d,'colors.png')))
my_wordcloud = WordCloud(background_color="#FOF8FF', max_words=100, mask=
alice_coloring,
max_font_size=300, random_state=42).generate(
wordlist_space_split)

image_colors = ImageColorGenerator(alice_coloring)

plt.show(my_wordcloud.recolor(color_func=image_colors))

plt.imshow(my_wordcloud) # DB RFMERLRER
plt.axis('off'") # 2¢ A A AR
plt.show()

my_wordcloud.to_file(os.path.join(d, 'brief_quanguo_colors_cloud.png'))

SRR
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Figure 24.6

24.2.4 byt
24.2.4.1 A#FSAITESR

1 df_beijing = df_clean_concat[df_clean_concat['gzdd'].str.contains("Jt x .x",
regex=True) ]

2 df_beijing.to_excel('zhilian_kw_python_bj.xlsx")

3 print(" BT N {}f7'.format(df_beijing.shapel[0]))

4 # df_beijing.head()

T B AT 8 N 693617

SH A, A#FIELENT:
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Trend of min monthly salary in Beijing
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Figure 24.7

24.2.4.2 HIREEREEOR

brief_list_bj = list(df_beijing['brief'])

brief_str_bj = ''.join(brief_list_bj)
print(type(brief_str_bj))

# print(brief_str_bj)

# with open('brief_beijing.txt', 'w', encoding='utf-8') as f:
# f.write(brief_str_bj)

<class 'str'>

AAEWT:
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Figure 24.8

24.2.5 Kb
24.2.5.1 A#F it

1 df_changsha = df_clean_concat[df_clean_concat['gzdd'].str.contains('k b .x"',
regex=True) ]

2 # df_changsha = pd.DataFrame(df_changsha, ignore_index=True)

3 df_changsha.to_excel('zhilian_kw_python_cs.xlsx")

4 print(' BT8R {}47'.format(df_changsha.shape[0]))

5 # df_changsha.tail()

1 B AT #Oh: 28017

SHEEDFNAIE, A#FRELENT:
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Trend of min monthly salary in CGhangsha
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Figure 24.9

24.2.5.2 HIRIiRESR

brief_list_cs = list(df_changsha['brief'])

brief_str_cs = ''.join(brief_list_cs)
print(type(brief_str_cs))

# print(brief_str_cs)

# with open('brief_changsha.txt', 'w', encoding='utf-8') as f:
# f.write(brief_str_cs)

<class 'str'>

AAEWT:
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Y
N

§¥

) Jfﬁ/lx)\, AW UFO KIgHE, BAEFIEE UFO i H0E T UFO IRIC R AIEAE
, R FREICREAUS TIREEBNEER, T2A TR,

LA, FIRBERU SR ER RS, WM T 7 A BRI, AR EEE R AR, H
BT MEHERE = N ER B

AR EZENED N AL :

« UFO Kn&fE?

« UFO 7EMREEH 77 HEL R B 22 ?

o UFO 7EMRLE4E 7y HEL R B 22 ?

o BOE RN EoRUBLENFINFLEAE UFO HBIIR B %

A

i

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
% matplotlib inline
plt.style.use('ggplot')

25.1 BEA 5750k
df = pd.read_csv('nuforc_events.csv')

print(df.shape) # # & ¥ 8 0 & H
print(df.head())

(110265, 13)

Event_Time Event_Date Year Month Day Hour Minute \
0 2017-04-20T14:15:00Z 2017-04-20 2017.0 4.0 20.0 14.0 15.0
1 2017-04-20T04:56:00Z 2017-04-20 2017.0 4.0 20.0 4.0 56.0
2 2017-04-19T23:55:00Z 2017-04-19 2017.0 4.0 19.0 23.0 55.0
3 2017-04-19T723:50:00Z 2017-04-19 2017.0 4.0 19.0 23.0 50.0
4 2017-04-19T723:29:00Z 2017-04-19 2017.0 4.0 19.0 23.0 29.0
City State Shape Duration \
0 Palmyra NJ Other 5 minutes
1 Bridgeview IL Light 20 seconds
2 Newton AL Triangle 5 seconds
3 Newton AL Triangle 5-6 minutes
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Python i 2 j&

A WNREO

A WNREO

BT HFEEFZEE NaN WEIRGEE, 7EToM 2, S/ dropna() 77k ZBREE NaN BI174L

Denver co Light 1 hour

Summary

I observed an aircraft that seemed to look odd.
Bridgeview, IL, blue light. ((anonymous report))
Silent triangle UFO.

My friend and I stepped outside hoping to catc...
Moved slow but made quick turns staying and ci...

Event_URL
http://www.nuforc.org/webreports/133/S133726.html
http://www.nuforc.org/webreports/133/5S133720.html
http://www.nuforc.org/webreports/133/S133724.html
http://www.nuforc.org/webreports/133/5S133723.html
http://www.nuforc.org/webreports/133/S133721.html

df_clean = df.dropna()
print(df_clean.shape) # & & L RNanG X 1 £ > 17
print(df_clean.head())

(95004, 13)

A WN RO A WDN RO AW NBREO

A WNBREO

Event_Time Event_Date Year Month
2017-04-20T14:15:00Z 2017-04-20 2017.0 4.0
2017-04-20T04:56:00Z 2017-04-20 2017.
2017-04-19T23:55:00Z 2017-04-19 2017.
2017-04-19T23:50:00Z 2017-04-19 2017.
2017-04-19T23:29:00Z 2017-04-19 2017.

© 0 o6
B S
© © 0 6

City State Shape Duration \
Palmyra NJ Other 5 minutes
Bridgeview IL Light 20 seconds
Newton AL Triangle 5 seconds
Newton AL Triangle 5-6 minutes
Denver co Light 1 hour

\

Day
20.
20.
19.
19.
19.

Summary '\

I observed an aircraft that seemed to look odd.
Bridgeview, IL, blue light. ((anonymous report))
Silent triangle UFO.

My friend and I stepped outside hoping to catc...
Moved slow but made quick turns staying and ci...

Event_URL
http://www.nuforc.org/webreports/133/S133726.html
http://www.nuforc.org/webreports/133/5S133720.html
http://www.nuforc.org/webreports/133/S133724.html
http://www.nuforc.org/webreports/133/5S133723.html
http://www.nuforc.org/webreports/133/S133721.html

[cl ol olNo)

Hour
14.0

4.0
23.0
23.0
23.0

Minute
15.
56.
55.
50.
291,

(0]

© 0 o e

http://liyangbit.com
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« BT 1900 fEDARTATEERR /D, XL 1900 £ DU ITEEERIEIT 204, QiR

df_clean = df_clean[df_clean['Year']>=1900] # %k 19004 DL J5 M9 % & >k it 17 20 7

o BESANSHIEIENEIERA @iz 4R, LGS, “Event_Date”ZIFAE HEAZRA, Rt EE
Z i,
o A[DIKH pd.to_datetime() 7%k E/E

df_clean.dtypes

Event_Time object
Event_Date object
Year float64
Month floate4
Day float64
Hour floate4
Minute floate4
City object
State object
Shape object
Duration object
Summary object
Event_URL object

dtype: object

H pd.to_datetime() 777%3k4 str =X H BI#L i H 512

pd.to_datetime(df_clean['Event_Date']) # 1061-12-314 A fif & =
# OutOfBoundsDatetime: Out of bounds nanosecond timestamp: 1061-12-31 00:00:00
df_clean.dtypes

Event_Time object
Event_Date object
Year floate4
Month floate4
Day floate4
Hour floate4
Minute floate4
City object
State object
Shape object
Duration object
Summary object
Event_URL object

dtype: object

25.2 UFO KIE#HE?

o 1% UFO HHIREITARZEADR 24, SEttANFZEALA UFO H R IREL
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s_shape = df_clean.groupby('Shape')['Event_Date'].count()
print(type(s_shape))

s_shape.sort_values(inplace=True)

s_shape

<class 'pandas.core.series.Series'>

Shape

Changed 1
Hexagon 1
Pyramid 1
Flare 1
Round 2
Crescent 2
Delta 7
Cross 287
Cone 383
Egg 842
Teardrop 866
Chevron 1187
Diamond 1405
Cylinder 1495
Rectangle 1620
Flash 1717
Cigar 2313
Changing 2378
Formation 3070
Oval 4332
Disk 5841
Sphere 6482
Other 6658
Unknown 6887
Fireball 7785
Triangle 9358
Circle 9818
Light 20254

Name: Event_Date, dtype: int64

SBRRFIRE O * SBRHEILE DT 10 REYFEE ™ HIER“Unknown” k2 “Other” 28

s_shape_normal = s_shape[s_shape.values>10]
s_shape_normal

Shape

Cross 287
Cone 383
Egg 842
Teardrop 866
Chevron 1187
Diamond 1405
Cylinder 1495
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Python i 2 j&

Rectangle 1620
Flash 1717
Cigar 2313
Changing 2378
Formation 3070
Oval 4332
Disk 5841
Sphere 6482
Other 6658
Unknown 6887
Fireball 7785
Triangle 9358
Circle 9818
Light 20254

Name: Event_Date, dtype: int64

s_shape_normal = s_shape_normal[s_shape_normal.index.isin(['Unknown', 'Other'])

==False]
s_shape_normal

Shape

Cross 287
Cone 383
Egg 842
Teardrop 866
Chevron 1187
Diamond 1405
Cylinder 1495
Rectangle 1620
Flash 1717
Cigar 2313
Changing 2378
Formation 3070
Oval 4332
Disk 5841
Sphere 6482
Fireball 7785
Triangle 9358
Circle 9818
Light 20254

Name: Event_Date, dtype: int64

from matplotlib import font_manager as fm
from matplotlib 1import cm

labels = s_shape_normal.index
sizes = s_shape_normal.values

explode = (0.1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.1) # “explode” show the
selected slice
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fig, axes = plt.subplots(figsize=(10,5),ncols=2) #

axl, ax2 = axes.ravel()

B E 2 E X R DN

colors = cm.rainbow(np.arange(len(sizes))/len(sizes)) # colormaps: Paired,

autumn, rainbow, gray,spring,Darks

patches, texts, autotexts = axl.pie(sizes, labels=labels, autopct='%1.0f%%"',

explode=explode,

shadow=False, startangle=150, colors=colors, labeldistance=1.2,

pctdistance=1.05, radius=0.95)
# labeldistance: #z ffl labels & /= Y iz &
# pctdistance: # il 5 4 kb & R 19 1 &
# radius: 6l U MW BE B

axl.axis('equal')
# OB B AR KD

proptease = fm.FontProperties()
proptease.set_size('xx-small')

# font size include: ‘xx-small’ ,x-small’ ,'small’

large’ , ‘xx-large’ or number, e.g. '12'
plt.setp(autotexts, fontproperties=proptease)
plt.setp(texts, fontproperties=proptease)

axl.set_title('Shapes', loc='center')

# ax2 H % % E #l (legend)
ax2.axis('off')

‘

, 'medium’ , ‘large’ , ‘x-

ax2.legend(patches, labels, loc='center left', fontsize=9)

# plt.tight_layout()

# plt.savefig(”pie_shape_ufo.png”, bbox_inches='tight')

plt.savefig('ufo_shapes.jpg')
plt.show()

IBATARW T
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4w Shapes
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Formation
Oval
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. Trangke
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- Light

Figure 25.1

25.3 UFO fEE[ERLEMN (state) HBRIRIIREIERZ?

%“State” #1TrHIzH, gttt ufo 1EA N HITHIREL

s_state = df_clean.groupby('State')['Event_Date'].count()
print(type(s_state))
s_state.head()

O 0 N O U1 b W N =

<class 'pandas.core.series.Series'>

State

AB 438

AK 472

AL 930

AR 791

AZ 3488

Name: Event_Date, dtype: int64

KT BIEE RA TR L TR, AR

~N O A WN

O

10

fig, axl = plt.subplots(figsize=(12,8))

width 0.5

state = s_state.index

x_posl = np.arange(len(state))

yl = s_state.values

axl.bar(x_posl, yl,color="#4F81BD',align="'center', width=width, label='Amounts'
, Linewidth=0)

axl.set_title('Amount of reporting UFO events by State ')

axl.set_x1lim(-1, len(state))

axl.set_xticks(x_posl)
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axl.set_xticklabels(state, rotation = -90)
axl.set_ylabel('Amount")

fig.savefig('ufo_state.jpg')

plt.show()
IBITEERITT
i Amount of reporting UFQ events by State
10000
000
§ B0
&

4000

ML Ea8m 5é _m.’éﬁéﬁ**‘ﬁ‘ﬁﬁéﬁxz%’p—n k.

2000
~ullll 'l I

GEFERAZROD H-ﬁ—i‘=

Figure 25.2

M EEAEE, ufo 7EAH (CA) HBERSREMWIE L Lihitys %, MEER ufo Mz A R?

25.4 UFO {EMFEEAEGr R BRI B 2 ?

% “Year” T 4Hiz5H, 4t ufo ERNEL HEIRIIREL

# df_clean['Year'].astype(int)

s_year = df_clean.groupby(df_clean['Year'].astype(int))['Event_Date'].count()
print(type(s_year))

s_year.head()

<class 'pandas.core.series.Series'>

Year

1905 1
1910 2
1920 1
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1925 1
1929 1
Name: Event_Date, dtype: int64

RS SIS RO T R, R

fig, ax = plt.subplots(figsize=(12,20))

# fig, axl = plt.subplots(figsize=(12,8))

# fig, axes = plt.subplots(nrows=2, figsize=(12,8))
# fig, axes = plt.subplots(ncols=2, figsize=(18,4))

year = s_year.index

y_pos = np.arange(len(year))

x_value = s_year.values

ax.barh(y_pos, x_value,color="#4F81BD',align="'center', label='Amounts',
linewidth=0)

ax.set_title('Amount of reporting UFO events by Year ')

ax.set_ylim(-0.5, len(year)-0.5)

ax.set_yticks(y_pos)

ax.set_yticklabels(year, rotation = 0, fontsize=6)

ax.set_xlabel('Amount"')

plt.savefig('ufo_year.jpg')
plt.show()

BITEERNT:
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Amount of reparting UFO events by Year
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Figure 25.3
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25.5 1997 4ELUGII UFO HAF 501

o M EIRIHTRIEH, 1997 fELAT, &AL UFO IUEAEMNER/D, NHEPREE R 1997 £ LUSRITE T
I3

df_97 = df_clean[(df_clean['Year']>=1997)]
df_97['Year'] = df_97['Year'].astype(int)
# df_97.astype({'Year':int})
print(df_97.shape)

print(df_97.head())

(86041, 13)
Event_Time Event_Date Year Month Day Hour Minute \
2017-04-20T14:15:00Z 2017-04-20 2017 4.0 20.0 14.0 15.0
2017-04-20T04:56:00Z 2017-04-20 2017 20. 56.
2017-04-19T23:55:00Z 2017-04-19 2017 19. 55.
2017-04-19T23:50:00Z 2017-04-19 2017 19. 50.
2017-04-19T23:29:00Z 2017-04-19 2017 19. 29.

23.
23.
23.

A WN RO
B S
© 0 o e
© © o e
© 0 6o o
© 0 o e

City State Shape Duration '\
Palmyra NJ Other 5 minutes
Bridgeview IL Light 20 seconds
Newton AL Triangle 5 seconds
Newton AL Triangle 5-6 minutes
Denver co Light 1 hour

A WNREO

Summary '\
I observed an aircraft that seemed to look odd.
Bridgeview, IL, blue light. ((anonymous report))
Silent triangle UFO.
My friend and I stepped outside hoping to catc...
Moved slow but made quick turns staying and ci...

A WNREO

Event_URL
http://www.nuforc.org/webreports/133/S133726.html
http://www.nuforc.org/webreports/133/5S133720.html
http://www.nuforc.org/webreports/133/S133724.html
http://www.nuforc.org/webreports/133/5S133723.html
http://www.nuforc.org/webreports/133/S133721.html

A WNBREO

BEAER Year”’fl“State” # T iz, WIF:

df_amount_year = df_97.groupby(['Year', 'State'])['Event_Date'].size().
reset_index()

df_amount_year.columns = ['Year', 'State', 'Amount']

print(df_amount_year.head())

Year State Amount

0 1997 AB 6
1 1997 AK 5)
2 1997 AL 8
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3 1997 AR 10
4 1997 AZ 127

import seaborn as sns

df_pivot = df_amount_year.pivot_table(index='State', columns='Year', values='
Amount')

f, ax = plt.subplots(figsize = (10, 15))
cmap = sns.cubehelix_palette(start = 1, rot = 3, gamma=0.8, as_cmap = True)
sns.heatmap(df_pivot, cmap = cmap, linewidths = 0.05, ax = ax)

ax.set_title('Amounts per State and Year since Year 1997')
ax.set_xlabel('Year"')

ax.set_ylabel('State')
ax.set_xticklabels(ax.get_xticklabels(), rotation=90)
f.savefig('ufo_per_year_state.jpg')
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Amounts per State and Year since Year 1997
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26 WiH9:k: AR

26.1 H—%: 2018 {FFF: JH Python 3Bl 137 BREA

2018 4, KENHIHFAFAIRHOT P4, R aa AT, BATAGIH Python KNS ZEMARI L AR ILET
3T, FHEORRERI TN A e e FARAIRF LA TBRIA

SRR, FTUAKIR Z A RBEER, tn:

o FRHMBLERMIR & U AR S SR
o ki 2018 4F 32 S Z RTEAHE N AR, (BLET AT LA RS — 3 L2 HIAME

SR, BUAREN 3 AR 552 2O I B AR Wl 2018 42 AT AT Rt T

AR HIESERIET Kaggle, BLE M 1872 SERISEREHE, WIRHFALLIE, MHRATULSE, WM,
RRPE, R Z AR AIHZESF ELTR, —3hRZ) 40000 37 LEZRAYTR DL

ARIRBIIRSE R

« window 7 £%t

« python 3.6

« Jupyter Notebook

« pandas version 0.22.0

FeRE B BARAIEIL:

import pandas as pd
import matplotlib.pyplot as plt

%matplotlib inline
plt.style.use('ggplot')

df = pd.read_csv('results.csv')
df.head()

3615 SRR R NS

« A

o EBAAAFR

o BBAAAFR

FRHEREL (A& RER)
FHREEREL (A& RER)
o HEFRAISA

290
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o HEFRFRAESKTT
o HFRFRFEEZR

o AL

SRR

date home_team away_team home_score away_score tournament city country neutral
0 1872-11-30 Scotland England 1] 0 Friendly Glasgow Scotland False
1 1873-03-08 England Scotland 4 2 Friendly Londen England False
2 1874-03-07 Scotland England % 1 Friendly Glasgow Scotland False
3 1875-03-08 England Scotland 2 2 Friendly London England False
4 1378-03-04 Scotland England 3 1] Friendly Glasgow Scotland False

Figure 26.1

26.1.1 P AP TR BE (R EHESS)

df_FIFA_all = df[df['tournament'].str.contains('FIFA', regex=True)]
df_FIFA = df_FIFA_all[df_FIFA_all['tournament']=='FIFA World Cup']
df_FIFA.head()

SRR
date home_team away_team home_score away_score tournament city country neutral
1277  1930-07-13 Belgium USA o 3 FIFA World Cup Montevideo Uruguay True
1278 1930-07-13 France Mexico 4 1 FIFA World Cup  Montevideo Uruguay True
1279 1930-07-14 Brazil  Yugoslavia 1 2 FIFA World Cup Montevideo Uruguay True
1280 1930-07-14 Peru Romania 1 3 FIFA World Cup Montevideo Uruguay True
1281 1930-07-15 Argentina France 1 0 FIFA World Cup  Montevideo Uruguay True

Figure 26.2

B — oD

df_FIFA.loc[:,'date'] = pd.to_datetime(df_FIFA.loc[:,'date'])
df_FIFA['year'] = df_FIFA['date'].dt.year

df_FIFA['diff_score'] = df_FIFA['home_score']-df_FIFA['away_score']
df_FIFA['win_team'] = "'

df_FIFA['diff_score'] = pd.to_numeric(df_FIFA['diff_score'])

BT EERE, SRR SR
# The first method to get the winners

df_FIFA.loc[df_FIFA['diff_score']> 0, 'win_team'] = df_FIFA.loc[df_FIFA['
diff_score']> 0, 'home_team']
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df_FIFA.loc[df_FIFA['diff_score']< 0, 'win_team'] = df_FIFA.loc[df_FIFA['
diff_score']< 0, 'away_team']
df_FIFA.loc[df_FIFA['diff_score']== 0, 'win_team'] = 'Draw'

df_FIFA.head()
# The second method to get the winners

def find_win_team(df):
winners = []
for i, row in df.iterrows():
if row['home_score'] > row['away_score']:
winners.append(row['home_team'])
elif row['home_score'] < row['away_score']:
winners.append(row['away_team'])
else:
winners.append('Draw")
return winners

df_FIFA['winner'] = find_win_team(df_FIFA)
df_FIFA.head()

LZERANR:
date home_team away_team home_score away_score tournament city country neutral year diff_score win_team winner
1277 1830-07-13 Belgium USA 0 3 FIFAWorld Cup Montevideo Uruguay True 1830 -3 USA USA
1278 1930-07-13 France Mezxico 4 1 FIFAWoerld Cup Montevideo Uruguay True 1830 3 France France
1279 1930-07-14 Brazil  Yugoslavia 1 2 FIFAWorld Cup Montevideo Uruguay True 1930 -1 Yugoeslavia Yugoslavia
1280 1930-07-14 Peru Romania 1 3 FIFAWerld Cup Montevideo Uruguay True 1930 2 Romania Romania
1281 1930-07-15 Argentina France 1 0 FIFAWerld Cup Montevideo Uruguay True 1930 1 Argentina  Argentina

Figure 26.3

26.1.2 FRELHICSFRRTA LSRRG 20 SBUENE O
26.1.2.1 AREUH SR LLEEDRNESA BUR 2 1 20 SaE

s = df_FIFA.groupby('win_team')['win_team'].count()
s.sort_values(ascending=False, inplace=True)
s.drop(labels=['Draw'], inplace=True)

i pandas RTAALAN R :
AR

s.head(20) .plot(kind="'bar', figsize=(10,6), title='Top 20 Winners of World Cup'
)
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Top 20 Winners of World Cup

ol - I
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Lruguey - S
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portugal -
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5 B £ E oo E 2 % @&
E & ® = ER 5 B &
i) s = =3 5 [ 7] = [=]
g z £ 3
F] =
=
win_team
Figure 26.4

KFAEIRE

1 s.sort_values(ascending=True,inplace=True)
2 s.tail(20).plot(kind='barh', figsize=(10,6), title='Top 20 Winners of World Cup

)
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Top 20 Winners of World Cup
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win_team

0 Python#{#E 2 il
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Figure 26.5

B

1 s_percentage = s/s.sum()

2 s_percentage

3 s_percentage.tail(20).plot(kind="pie', figsize=(10,10), autopct='%.1f%%"',

4 startangle=173, title='Top 20 Winners of World Cup',
label="'")
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Top 20 Winners of World Cup

Brazil

Germany

Czechoslovakia Italy
Switzerland
Austria
Portugal
Argentina
Eelgium
Mexice
Yugoslavia Spain

Paland

Hungary France

Sweden

Russia MNetherlands

Uruguay England

Figure 26.6

SIHTENE 10 MEERIZECRE, T, fEE. BOCH. FIARIEPYSZERIASL ) o,
W EEEI T, BATER DRER i  E R AR

.get('China', default = 'NA')
.get('Japan', default = 'NA')
.get('Korea DPR', default = 'NA'")
.get('Korea Republic', default = 'NA'")
.get('Egypt', default = 'NA')

a A W N =
nu n n n on

IBITEERAIZ “NA”, 4, 1, 5, “NA”,

MEERKE, FEIN, (TR E (REMEZS ERERIT. S8, ARIAFIRD-BK, il
PIREE N IEALRR L, B i ~~

EE AT R MBI, TEIRMRE THEEREEIE DL,
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26.1.2.2 HAEFKNEER S EERTE I

df_score_home = df_FIFA[['home_team', 'home_score']]

column_update = ['team', 'score']

df_score_home.columns = column_update

df_score_away = df_FIFA[['away_team', 'away_score']]

df_score_away.columns = column_update

df_score = pd.concat([df_score_home,df_score_away], ignore_index=True)

s_score = df_score.groupby('team')['score'].sum()

s_score.sort_values(ascending=False, inplace=True)

s_score.sort_values(ascending=True, 1inplace=True)

s_score.tail(20).plot(kind="barh', figsize=(10,6), title='Top 20 1in Total
Scores of World Cup')

Top 20 in Total Scores of World Cup
Gerrmiany -/
ey _______________________________________________________________|
Argentina -
=t |
France -
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Hungary -

MNetherlands -
Uruguay -
England -
Sweden -

Russia -

Mexico -
Yugoslavia -
Belgium -
Switzerfand -
{zechoslovakia -
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Austria -
Portugal -

team
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=1
=

Figure 26.7

SIBTENIE 2: WHEBREECESRE, EE. B, FIRE, BOCFIPYSCER ) Feoio

bR E H 1872 G DORIFTABRANEBHEE 0L, R, FRATERORZHT T 2018 R AR 32 s 4
& Lo

26.1.3 2018 4EHFFF 32 S50t
2018 AR LRI T :
S MO fEE, OO, AR, PIARE, EAIE, B RE
A PREESF. . Feoh. ORI BMCLRNE, SBPUE ShiEE. ML
oA PEE. vkE. BHENAEN, EREL, SREN B, ERIUR. G
SEPUZH: ZERYENE, JEAANE, BORANE, A, EISE, BED, SE. DRRHIE
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ARHR 32 ST 2
B, AW A ML E RIT AR,

team_1list = ['Russia', 'Germany', 'Brazil', 'Portugal', 'Argentina', 'Belgium',
'Poland', 'France',
'Spain', 'Peru', 'Switzerland', 'England', 'Colombia', 'Mexico', '
Uruguay', 'Croatia',
'Denmark', 'Iceland', 'Costa Rica', 'Sweden', 'Tunisia', 'Egypt', '
Senegal', 'Iran',
'Serbia', 'Nigeria', 'Australia', '3Japan', 'Morocco', 'Panama', '
Korea Republic', 'Saudi Arabia']
for item in team_list:
if ditem not in s_score.index:
print(item)

out:
Iceland
Panama

TS _EIRMATEIR, Uk AT EL S SRR B IRF TN BRI
Tk i AR 2 S SRR B OO A TR, R DUX B 32 siidiE, FL BB IRAIRXM S AR 7 S BHE

df_top32 = df_FIFA[(df_FIFA['home_team'].isin(team_1list))&(df_FIFA['away_team'
].isin(team_list))]

26.1.3.1 H 1872 4EPLK, 32 s#afhst
WiERA LG 5t

s_32 = df_top32.groupby('win_team')['win_team'].count()

s_32.sort_values(ascending=False, inplace=True)

s_32.drop(labels=['Draw'], inplace=True)

s_32.sort_values(ascending=True,inplace=True)

s_32.plot(kind="'barh', figsize=(8,12), title='Top 32 of World Cup since year
1872")
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Top 32 of World Cup since year 1872
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Figure 26.8

HEERBIR RO

df_score_home_32 = df_top32[['home_team', 'home_score']]

column_update = ['team', 'score']

df_score_home_32.columns = column_update

df_score_away_32 = df_top32[['away_team', 'away_score']]
df_score_away_32.columns = column_update

df_score_32 = pd.concat([df_score_home_32,df_score_away_32], ignore_index=True)
s_score_32 = df_score_32.groupby('team')['score'].sum()
s_score_32.sort_values(ascending=False, 1inplace=True)

0 N O U1 WN =
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\ 9 s_score_32.sort_values(ascending=True, inplace=True) \
‘ 10 s_score_32.plot(kind='barh', figsize=(8,12), title='Top 32 in Total Scores of ‘
‘ World Cup since year 1872') ‘

Top 32 in Total Scores of World Cup since year 1872
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Figure 26.9

SrBEe 3: E8T2 LK, 32 s 2 AIATHEFATLLEE, MERERIZEAIHEEREERE, fEE, B, FiRE=
SCERIASE T Bt

B 1872 £ EIBIfE, C4H 100 24, NEEERK, FEERCRERERLNL, FELEDHIHE 1978 £
(GE10 JE) PAK 2002 4 G4 JE) PLRATHLZEMEIL,
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PP AR, XE R ERAILAIEE R,

26.1.3.2 H 1978 4ELLK, 32 MEHHEH
W ER BN DL

Top 32 of World Cup since year 1978
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Figure 26.10

HERRBIREOL

http://liyangbit.com 300



Chapter 26. NiH9:%: HEHRY) Python % 2 i

Top 32 in Total Scores of World Cup since year 1978
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SrBEiE 4: B 1978 £ELOK, 32 SR AT FARELZE, MBRERIZEORE, PIAE, (8E. B =33RES)
o, MWHEBKERSKE, #i 3 sthZBIX =3Bk, (HIEENRIEHEILE EHE,
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Top 32 of World Cup since year 2002
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o 2 4 &

win_team

Figure 26.12
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Top 32 in Total Scores of World Cup since year 2002
Germany -
Argentina -
Brazil -
France -

Mexico -

Uruguay
lepan -
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England

Korea Republic -
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Casta Rica -
Belgium -

Senegal -

feam
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Croatia -
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Iran -
II} 1ICI EIU 3ID -'-1;] EIC'
Figure 26.13

SRR 5 H 2002 LK, 32 s Z A FARLLEE, MERBRZEANEBEERSE, EE, FIRE, B
ZBRIASE R, Ho, TEEPAREHR L H R,

26.1.4 ZiRGhiL

2018 £EHEFFRAY 32 STRME, ARIE DIERIHFATLLZEERE, Wlni =3 iR, PHREMER, HrpE
FEI AN 122 35 R A B KA T
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MBI . DL EEARE AT, AiE D AESIH, MilEs RS KRGO ] REmZRR, AREM T HAAZ,
NFTIRIASCIRAN, WEEAMS [Python #ds <) jEAEE “code”

26.2 5 FEER 2018 AR R RHA]?

2018 4, HERARNATECATEA KA THR, 76 LRSCRIER, b, BAIESR A HRAR 32 3800520
L, DASIRERS B3 — 2 S AR AR < LT TERBA

SRR AR, TR S, XA ATHE 4 ERUZE,

B JLERS, (SR A LOEIRE, Bk B LR G — IR,

TEXETFG2 R, SRR

TEERE R, B

ARSI ELURIBIS ST 32 32 I ELTE, B SR TP 441 TERE

AR HIEGERIET Kaggle, tLE M 1872 SEEISAERIEEE, BISHRATLLZE, MHRAHUESE, WM,
BRINAR, R Z MR AIEZESFLE2E, —HRZ) 40000 377 LEZRATIR D

ESVGSES: )

« window 7 &%t

« python 3.6

« Jupyter Notebook

+ pandas version 0.22.0

JeREBEARAIEIL:

import pandas as pd
import matplotlib.pyplot as plt

%matplotlib inline
plt.style.use('ggplot')

# f# ematplotlib & /R F = ju] i

plt.rcParams['font.sans-serif'] = ['SimHei'] # 45 & 2k I\ 7 1K
plt.rcParams['axes.unicode_minus'] = False # R EHFE G ZHE"'-"2 8N )7 HMH
]

df = pd.read_csv('results.csv')
df.head()
ZEIREESNERSNERNT:

o HH
o FEBAAARR
o HBAAAFR
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FRGEEREL (A& RER)
HRHEEREL (A& RER)

o PLEERYRAY

o PUERPRAEI T

o HEFRTEER

o BAEHAL

SRR

date home_team away_team home_score away_score tournament city country neutral
0 1872-11-30 Scotland England 1] 0 Friendly Glasgow Scotland False
1 1873-03-08 England Scotland 4 2 Friendly Londen England False
2 1874-03-07 Scotland England % 1 Friendly Glasgow Scotland False
3 1875-03-08 England Scotland 2 2 Friendly London England False
4 1378-03-04 Scotland England 3 1] Friendly Glasgow Scotland False
Figure 26.14

26.2.1 R A IEAFREESREDE CGEAliEsE)
ARSI EE, WERIENAREE, DURERATA AR LRI HdE, AEhiEsE.

mask = df['home_score'] - df['away_score']

df.loc[mask > 0, 'win_team'] = df.loc[mask > 0, 'home_team']
df.loc[mask < 0, 'win_team'] = df.loc[mask < 0, 'away_team']
df.loc[mask == @, 'win_team'] = 'Draw'

df_FIFA_all = df[df['tournament'].str.contains('FIFA', regex=True)]

ZERNN:
date home_team away_team home_score away_score tournament city country neutral win_team
1277 1930-07-13 Belgium usa 0 3 FIFA'World Cup Montevideo Uruguay True UsAa
1278 1930-07-13 France Mexico 4 1 FIFA'World Cup Montevideo Uruguay True France
1279 1930-07-14 Brazil Yugoslavia 1 2 FIFA'World Cup Montevideo Uruguay True ‘Yugoslavia
1280 1930-07-14 Peru Romania 1 3 FIFAWorld Cup Montevideo Uruguay True  Romania
1281 1930-07-18 Argentina France 1 0 FIFA'World Cup Montevideo Uruguay True  Argentina

Figure 26.15

26.2.2 ARSI (EHUESE)

MEISORE, FEHFFPE b, S &R 5 SRIUZEER. FIRE, B, EE. T,

IR, FAVRFLEZRAGEEY KRB U S R H0ESE, @I 5 BRI AH ELFRIE DR T 7047

http
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1 team_top5 = ['Germany', 'Argentina', 'Brazil', 'France', 'Spain']

2 df_FIFA_top5 = df_FIFA_all[(df_FIFA_all['home_team'].isin(team_top5))&

3 (df_FIFA_all['away_team'].isin(
team_top5))]

4 df_FIFA_top5.shape

5

6

7 out:

g (43, 10)

FEMFAIE F, 5 SKERRAERA 43 1L ZEMHIE,
EIEIX 43 BTG, 5 SERIARIRES SRR T :

s_FIFA_top5 = df_FIFA_top5.groupby('win_team')['win_team'].count()
s_FIFA_top5.drop('Draw', inplace=True)
s_FIFA_top5.sort_values(ascending=False, inplace=True)
s_FIFA_top5.plot(kind='bar', figsize=(10,6), title='Top Five in World Cup')

AW N =

LR

Top Five in World Cup

L
L AR L
bt A e
o
I I‘I -I-\:- I;L-
Y

-]

-

B

(X1

"

Spain

Franos

Bra
Barmany
entina

)
&
win_team

Figure 26.16

T, HERDHTIX S SKEROA, (EHFAE L, PIRRTFER A A D
HEEE SN EE, 2 BIRTS SRR R EUR D AR B 2 R R R L
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# H E XK £, IR E W S EK R K B BCE
def team_vs(df,team_A,team_B):
df_team_A_B = df[(df['home_team'].isin([team_A,team_B]))&
(df['away_team'].isin([team_A,team_B]))
]
s_win_team = df_team_A_B.groupby('win_team')['win_team'].count()
return s_win_team

N

PMmAMA X EARB, HXEAMKE “Python$ > &
¥ EANREREABNE “code” |, WU KZ K .

# H o X HE B, W OSCEK BN fE R OAR O BE M 1 T

def team_vs_plot(df,team_A,team_B,ax):
s_win_FIFA = team_vs(df,team_A,team_B)
title = team_A + ' vs ' +team_B
s_win_FIFA.plot(kind="'bar', ax =ax)
ax.set_xlabel(''")
ax.set_title(title,fontdict={'fontsize':10})
ax.set_xticklabels(s_win_FIFA.index, rotation=20)

05

BT LIRRE, AHEERAT:

26.2.2.1 RS P4 vs HAl 4 SEREA

f, axes = plt.subplots(figsize=(10,10), ncols=2, nrows=2)
axl, ax2,ax3,ax4 = axes.ravel()

team_vs_plot(df_FIFA_all, 'Brazil','Germany',ax=axl)
team_vs_plot(df_FIFA_all, 'Brazil', 'Argentina',ax=ax2)
team_vs_plot(df_FIFA_all, 'Brazil', 'France',ax=ax3)
team_vs_plot(df_FIFA_all, 'Brazil', 'Spain',ax=ax4)

# MFERRACEARMG, HXELANE “Python# i 2 E”
# EAMRSEAEREE “code” |, W KR X H,

# set main title of the figure

plt.suptitle('Brazil vs other Top 4 teams 1in World Cup', fontsize=14,
fontweight='bold', x=0.5, y=0.94)

plt.show()

ZERAT:
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Brazil vs other Top 4 teams in World Cup

Brazil| vs Germany Brazil vs Argentina

1.0 &.-
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4=
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ﬁmﬂ(ﬂ Ngz"'"“'fa arf_\\ 'UF'N
Brazil vs Franca Brazil vs Spain
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1. 25 =
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sttt wal erars® arattt wot g™

Figure 26.17

GHBIZ 1 R ERSRST, Sttt EAT CREFR): BT 148E, Eh6: 3MRE, B
10 27KE, 95 3: 1PEIEF RN, R HIwT. ...

26.2.2.2 ARG HEE vs HAl 3 SZERFA
FRREER 2.1 BRIMRRMAAY, S5
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Germany vs other Top 3 teams in World Cup

Bermany vs Argentina

(%} g

[}

o —_
i i
q .

Germany vs France

20

035 -

0 -

Y &"'UE

Garmany vs Spaim
8-

[+ T

-

: -
g™ Ll

Figure 26.18

iM% 2:

FEMFAF ERUERSE, St RMEEan T CREFR): fEE 4: 1RRGE, #EE2: 15, #E2: 106,
TEEITEIX 5 SCRFERRAEE,  SRAEAILHARN ELARI .
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26.2.2.3 ARG FIHUGE vs HAth 2 SEERRA
FRHSER 2.1 B R2RIR, S5RUT:

Argentina vs other Top 2 teams in World Cup
Argentina vs France Argantina vs Spain

200~
.75

1.50-

Q75 -
[

025 -

000 -

e "

L 408
W gort

Figure 26.19

GBI 3: (EFM ERRSE, SRR (REFR): FRE 2: 0 AR, FIFRET: 0 PPt E
el FRE AN EE PR R

http://liyangbit.com 310



Chapter 26. WiH:/f%: HEHFRY] Python i 2 j8

26.2.2.4 {HFAFRS: PP vs (A

Spain vs France in World Cup

0.8 -

0 -

0.4 -

02 -

0o -

Franca -
Spai

win_team

Figure 26.20

LRSI WIDJE AR ERORBIEOORE, 247 5 sz RPN e, RIS E AR R R A H
R EL U P AR ) B AN

BIER, DiEEAAREEE, MAEBERA, RERINHLELRAE TRAZA,
BRONESCRUTROL, AIREIEFEILLAERIELSE, DA ENESHIATELZE, FIRE DT RORE LT L,
TH, ERORH 2014 F LR S FTA LRI,

26.2.3 2014 LUK, Firfa RIS L
B, MEERE 2014 25 (65 2014 4F), ERESBATERMIAI LB, AN ORIE, BRBAN SRAVAH ARt/ h—25,
S8R, IXHERIREERE, X TEERRAEMN, KRR A] DR T IZ B R KA,

26.2.3.1 2014 4EDURFTHBRRAFTA EESERE G SRR %

df['date'] pd.to_datetime(df['date'])
df['year'] df['date'].dt.year
df_since_2014 = df[df['year']>=2014]
df_since_2014.shape

AW N =

2014 DK, A 3600 ZEL3E,

http://liyangbit.com 3N
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FHAf 3600 2L FE TG, MEOUZEUR AT :

s_all = df_since_2014.groupby('win_team')['win_team'].count()
s_all.drop('Draw', dinplace=True)
s_all.sort_values(ascending=True, inplace=True)

s_all.tail(50).plot(kind="barh', figsize=(8,16), tick_label='',title="'Top 50 1in

all tournament since 2014')

http://liyangbit.com

312



Chapter 26. WiH:/f%: HEHFRY] Python i 2 j8

Top 50 in all tournament since 2014
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Figure 26.21

M EERE, 2014 400K, BPUEf, AIE, f8E. W57, B, RN, SEMPGYEF KRB BT
SIREANZRER P EER?

6 717 HR/NAZE, TEEASRINE, BROARETCHEEN,

B2, ARBEMNIEEIEREHIE 32 9 2 FIXTEE, TR RE R MBI oL,
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26.2.3.2 2014 fEDK 32 MM ELZ AR LSRR O

team_1list = ['Russia', 'Germany', 'Brazil', 'Portugal', 'Argentina', 'Belgium',
'"Poland', 'France',
'Spain', 'Peru', 'Switzerland', 'England', 'Colombia', 'Mexico', '
Uruguay', 'Croatia',
'Denmark', 'Iceland', 'Costa Rica', 'Sweden', 'Tunisia', 'Egypt', '
Senegal', 'Iran',
'Serbia', 'Nigeria', 'Australia', '3Japan', 'Morocco', 'Panama', '
Korea Republic', 'Saudi Arabia']

df_top32 = df_since_2014[(df_since_2014['home_team'].isin(team_list))&(
df_since_2014['away_team'].isin(team_list))]

s_top32 = df_top32.groupby('win_team')['win_team'].count()

s_top32.drop('Draw', inplace=True)

s_top32.sort_values(ascending=True, inplace=True)

s_top32.plot(kind="barh', figsize=(8,12), tick_label='',title='Top 32 in all
tournament since 2014')

# plt.ylabel('")
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Top 32 in all tournament since 2014
| | -
Franca -
Portuzal
Argantina
Mexico -
Belgium
Garmany -
Sain
Enzland
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€osta Rica
Croatia -
Denmark
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Uruguay
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win_team

Rissia
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Parama
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Ezvpt -
|ca | and
Saudi Arabia -EEE = ¥ e T
Serbiz - non ':’“ I "/— ’é

L1 R] 135 30 1.3 0.0 123 5.0 17.5 00

Figure 26.22

MEERE, B 2014400k, B, BE, WEF, PIRE, SPSa ORI, 280, PYPEF. S i 9 5.
TNHEHIENKHT top9 Z FEIRETTE L.

1 team_top9 = [ 'Brazil', 'France', 'Portugal',

2 'Argentina’, 'Mexico', 'Belgium',

3 'Germany', 'Spain', 'England']

4 df_top9 = df_since_2014[(df_since_2014['home_team'].isin(team_top9))&
5 (df_since_2014['away_team'].isin(team_top9))]
6 df_top9.shape
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2014 LK, top 9 ZiH—3t T 44 7tk eR (R AIHZR),
BRI, HEEERIZEONE R, ETIRREREERNT, AIREXNZE RSB BARAI,
JUiBHERZ AR :

s_top9 = df_top9.groupby('win_team')['win_team'].count()

s_top9.drop('Draw', inplace=True)

s_top9.sort_values(ascending=False, inplace=True)

s_top9.plot(kind='bar', figsize=(10,6), title='Top 9 in all tournament since
2014')

AW N =

Top 9 in all tournament since 2014

5 |||| “‘\ |||| ||||
0- |||| IIII

E‘.“-

J.*-.

[

(5]

- o —_ —_— = = m é
E 1] m - — E = =)
2 & & N 2 L - o
= '~ - E g ba = -
& " E i3] B &
=
win_team
Figure 26.23

KREFR MRGEH TR LT

1 s_tournament = df_top9.groupby('tournament')['tournament'].count()

2 s_tournament_percentage = s_tournament/s_tournament.sum()

3 # s_tournament_percentage.sort_values(ascending=False, inplace=True)

4 s_tournament_percentage.tail(zo).plot(kind=‘pie' figsize=(10,10), autopct='%.
-FO 0z 1

5 startangle=150, title='percentage of tournament',

label="'",
6 labeldistance=1.25, pctdistance=1.08)
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percentage of tournament

UEF4 Euro

Confederations Cup
(%]

5% Friendly

13.6%
FIFA Wor ld Cup

FIFA Wor Id Cup gualification

Figure 26.24
M EERE, KIEZESAIELBIEEK,
FEFOHPAEA LT AT REANRE ELALHER 1) SR BRAR B SOK,  BORIEZRRS L BIECR, ]
AR IE TR BB RIE .

26.2.3.3 2014 4ERLOK 32 sslRR A 385 HINE S W DL

df_top9_no_friendly = df_top9[df_top9['tournament']!= "Friendly']
df_top9_no_friendly.groupby('tournament')['tournament'].count()
out:

tournament

Confederations Cup

FIFA World Cup

FIFA World Cup qualification
UEFA Euro

Name: tournament, dtype: int64

O W o ~NO Ul D WN =
NN O W

—

AERAIEZEG, BRI
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percentage of tournament exclude friendly

FIFA Wor |d Cup

46.2%

FIFA Wor |d Cup qualification 15 4%

BA%

Confedarat ions Cup

Figure 26.25

WIFRAEZEE, Top 9 RUTEHANT:
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Top 9 in all tournament (Friendly excluded) since 2014

B
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Figure 26.26

FEME AT AR N, BESFRAESE (Friendly), XHE&GIEZA R,

SN, BIbRKIESES, ERLZESEEDT (R 138), 9z AAEMARAE L, slERAmMd, XD
Bl R T HIVE T A TR

SR, FETR R EOMRR AR, BOZRMAT RMER)

26.2.3.4 JUiEPMIFRON RIS BUBEYE
XH, BRSO RS KEZRIEAE, KA 9 982 PP FERIIE L, BB W SZERIAR ISR 5

L,
BICEE LR, 5T
EIE SCIRHUER A AF 52 4540 LL 1 e 2

# B E XK HCER BN AE = A R M L B e %K
def probability(df,year,team_A,team_B):
prob = []
df_year = df[df['year']>= year]
s = team_vs(df_year,team_A,team_B)
s_team_A = 0 if s.get(team_A) is None else s.get(team_A)
s_A_win = s_team_A/s.sum()
s_team_B = 0 if s.get(team_B) is None else s.get(team_B)
s_B_win = s_team_B/s.sum()

http://liyangbit.com 319



Chapter 26. WiH:/f%: HEHFRY] Python i 2 &

s_draw = 1 - s_A_win - s_B_win
prob.append(year)
prob.append(s_A_win)
prob.append(s_B_win)
prob.append(s_draw)

return prob

€ SCIREUP SCERBA D S ARMEAVS ke e 2K

# B & XK EBCR SOER BN P s AR BE R 0 R b B %K
def his_team_data(df,year_start,year_end,team_A,team_B):
row_team = []
# df_team = pd.DataFrame(columns=('year', 'team_A_win', 'team_B_win', 'draw
"))
for yr in list(range(year_start,year_end+1)):
team_A_vs_team_B = probability(df,yr,team_A,team_B)
row_team.append(team_A_vs_team_B)
team_A_win = team_A + '_win_percentage'
team_B_win = team_B + '_win_percentage'
df_team = pd.DataFrame(row_team, columns=('year', team_A_win, team_B_win,
draw_percentage'))
return df_team

I E S SZERBA D S R 1 il el e 2

# B E X X ER BN 7S ER BEIE O B %K
def team_plot(df,year_start,year_end,team_A,team_B,ax):
team_A_vs_team_B = team_A + '_vs_' + team_B
team_A_vs_team_B = his_team_data(df,year_start,year_end,team_A,team_B)
title = team_A + ' vs ' + team_B
columns = [team_A+'_win_percentage',team_B+'_win_percentage',"
draw_percentage']
team_A_vs_team_B.set_index('year')[columns].plot(kind='1line',figsize=(10,6)
, title=title,ax=ax)

XERBAE T2, EEBNR2IT B vs FEE, aT:

team_A = 'Brazil'
team_B = 'Germany'

f, axes = plt.subplots(figsize=(6,12), ncols=1, nrows=2)
axl, ax2 = axes.ravel()

team_plot(df,1930,2016,team_A,team_B,ax1)
axl.set_xlabel('"')
team_plot(df,2000,2016,team_A,team_B,ax2)
ax2.set_title('")

plt.show()
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Brazi| vs Germany

= Brazil_win_percentage
oo = Esrmany_win_percantaze
draw_percentage

1940 1960 1930 2000

= Brazil|_win_percentage
I farmany_win_percentage
v draw_percentage
-
D—/< - \

0Z- i

.
=,
%,

2000 2002 2004 H0d X0d 2010 X2 014 214
year

Figure 26.27

EiRE, x RS CEMNEEES BdERSE 7 2018 FEAYLLTREUR) , MSERBAIIRETE DL, 1
4n 2012 XM AR EEEREM 2012 F£E4, SERIARIE TR O

FITCA, WAL, PISCERBAATELZRECRIER S, BlmihZeiibiah T RE S/ N (E T ERBAAY Bl S 2H RAE AN Y
T, RFBERFHEIE, HOVMERSS, B, EEESENEETT R REE,

AR, ARIE RN RN 53 S 8 SCERANE?
XH, M Emregy, 2RI, ST

team_A = 'Germany'

for team in ['France','Portugal', 'Argentina','Mexico','Belgium','Brazil','
Spain','England']:
team_B = team

f, axes = plt.subplots(figsize=(6,12), ncols=1, nrows=2)
axl, ax2 = axes.ravel()

team_plot(df,1930,2016,team_A,team_B,ax1)
axl.set_xlabel('"')
team_plot(df,2000,2016,team_A,team_B,ax2)
ax2.set_title(''")

plt.show()

BT ER AR E, KA 8 9KIE, TR EH ALK E,
[FEE, WERIREREFABE AIRIERIN, Al DUH SRR T 704
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Germany vs France
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Figure 26.28
Germany vs Portugal
0~ H
! = fermany_win_percentage
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Figure 26.29

IR EAT AR A A ISR DTSR RE U O, 2K, ALEBRIAZ A, HHIBMRD, si#Fimesieaid
I, AR RATREREANT T T

R, BRI SURIEEN, RERER, 7 EBEE I, i, PIRUEBE R AT, MPENOHY—
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26.2.4

A J tHFAF R RIS K Z o

RO, =, 3/ NHZRARIGE; PIARAE, RTDARERAE Ol 1 FEG (8RN, A ARREIAR, AT
PORE R T, ANEHAEE CRIIA,,

e, RIR EFREEI,
BOEEE, SEMZ, WA, 4% pia pia 1Tk,
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2018t RirrE = 2 i
BINEiSE

1LABEEZREE
EEHR 1

G
CHAMPIONS

o coom: T
A RRIEE 2 B

Figure 26.30

428, HIBERAOFEA R P,
EBNKE, RHEREIPRND SEEIE ~~
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20181t RIFEEZ i
BIENELH

2 ARBERFE
XEEHER 7

E
CHAMPIONS

K12 415
ERIRNEE 258

Figure 26.31

R DLEBdE D, dENANFEIH, NGRS KSR REmZRK, ARl T HA A,

NFFAREASIRAH, BEARS TPython #dE2iEs EEHE “code”
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AT AR AR S A ATt A T 2R ik 2000 55745 (Forbes Global 2000), IXMHH T 4R & AR )
A, EPNINEA RS THE—%, (ERD WE 2w AT,

EIAH 7T METE, BRIEEGELMIHTE, M—ME—PH0,

FEWERS XAV TR A, JeB 7 —FRANERE, MR DA oy XL 3R

R

JRGaE AR e R A A
BT, R

ASTR] B BT 0
BRIk

B4 o

AR}
BN RSWNRZRE, FEMH Python K757,
o FERE: EEW NN python FEHTE requests, BeautifulSoup, csv, PAK—LEHAMHE AT H,

o BRI R BARRIEERIFHX L, DURHAL— L5 IR PERIRNR, T2 R R 2 D2 552,
DA R R R R

R, EEFBIRRIOI, H R — NSRRI, AENARER D IR,

o BEEVES R TEAE Pandas, Numpy DURHMH FEREE. BT RdE Bl BdREit S %
B NIAEEZ, n R MEA IR ERZ —,

(I, 3N B 738 % AT DA it A R D 5 B B T RE BN TR 50~80%,

o BRI S AT ZH R AR A, FERIEAR 2 BT o STk, AR T AR
Pandas. Numpy. Matplotlib. Seaborn AR HAth—2E4HC %,

i B REIEIS AR AT T RS A SRS AR 2 AT AR 5.5 T RAE— D ] SRR BB BE S 7 5

o0 kAWN 2

27.2 BRRH:

27.2.1 BUlERGMEE
THE— N EIEDHIE, EeREMIIME get BIAEIE, RERGEIRNTIRA 2R, Hhan:
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REEGESE (dataset) ~fF
{5 P T HR SR AR 258
HiEH1S excel. csv KEAMEBEE M4
HA&E. ..
RUAE T RFIBAE AT SE8, BIEREH T, EEFIERIET AR TEIERE, RNt H
AR TX b,
AT EERA A TE O T4 SRR 0 BB R0 28,
ARRERE AR ik 2000 SRHHATEEIE, PREMM 2007 2] 2017 4F, Bk 10 248,
ARRERBRME, 2240M, HZ2 MNP HEREEMAR, BREBRNSBEHMERSL, HFEHE
RIREE, 7AlRE.

P wnN =

27.2.2 BIEREDE

BHERERAET N

1. HFrEMTTAZER Download

2. EMTT EEEECRE

3. EMITT EH A5 % U1 s R R R
4. &5 RMTTEHER download 5% &
5. ¥REMNBIRRTF

W EIN python FEH$E, requests. BeautifulSoup DIR csv, R DURSERARFIEIE NN, REAT
B REN I,

import requests
from bs4 import BeautifulSoup
import csv

27.2.2.1 %4l Download itk
FERHT requests, RFZAIF:

def download(url):
headers = {'User-Agent':'Mozilla/5.0 (Windows NT 6.1; Win64; x64)
AppleWebKit/537.36 (KHTML, like Gecko) Chrome/59.0.3071.115 Safari
/537.36'}
response = requests.get(url,headers=headers)
# print(response.status_code)
return response.text

XMERRE LM EUE TE, PSS 0 TEdE TR, 2P HEo@E s,
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27.2.2.2 FEMGLEERIR G

FEM TR TS, AN, —RBEEHA DTSR M T, —2R EM TR A E R

FIF, DARKSTE AL M 0T 2R,
i BeautifulSoup AT DB LEEURAFT IR, AR :
o R EM TR A FEERIRER

def get_content_first_page(html, year):

KECHE & E1-100/M 2 F 4 &k, HAE & % kL

soup = BeautifulSoup(html, 'lxml'")

body soup.body

body_content = body.find('div', {'id': 'bodyContent'})

tables = body_content.find_all('table', {'class': '"XXXXtable'})

# tables— £ B3N, BE N A 2 HKMNMBEZEMW
trs = tables[-1].find_all('tr"')

# 4K HU & Sk A4 FR
# trs[1], X H B H M F ) K~ — K

row_title = [item.text.strip() for +ditem in trs[1].find_all('th')]

row_title.insert(0, ' f1')

rank_list = []
rank_list.append(row_title)
for i, tr in enumerate(trs):
if i == 0 or i == 1:
continue
tds = tr.find_all('td")

# KW A HE A AR
row = [ ditem.text.strip() for item 1in tds]
row.insert (0, year)
rank_1list.append(row)
return rank_Tlist

o oA = 00 D L At D Y oA D £

def get_page_urls(html):

K ECHE & 75 101-2000 1 A & W M 0T B 5

soup = BeautifulSoup(html, 'lxml'")

body = soup.body

body_content = body.find('div', {'id': 'bodyContent'})
label_div = body_content.find('div', {'align':'center'})
label_a = label_div.find('p').find('b').find_all('a")

page_urls = ['basic_url' + item.get('href') for +item in label_a]

http://liyangbit.com
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return page_urls

27.2.2.3 B4R LR EREHER S

AR R W DT DT T B AR AR C L, A A R E W Dot 2600, B B R, IXHERAE
BT,

27.2.2.4 BUELilk
KEMEIE, BEHFFE csv XA, BT :

def save_data_to_csv_file(data, file_name):

R 7 B 45 Flesv X fF

with open(file_name, 'a', errors='dignore', newline='"') as f:
f_csv = csv.writer(f)
f_csv.writerows(data)

27.2.2.5 BRE LRI

def get_forbes_global_year_2007(year=2007):
url = 'url'
html = download(url)
# print(html)

data_first_page = get_content_first_page(html, year)
# print(data_first_page)
save_data_to_csv_file(data_first_page, 'forbes_'+str(year)+'.csv')

page_urls = get_page_urls(html)
# print(page_urls)

for url in page_urls:
html = download(url)
data_other_page = get_content_other_page(html, year)
# print(data_other_page)
print('saving data ...', url)
save_data_to_csv_file(data_other_page, 'forbes_'+str(year)+'.csv')

if __name__ == '__main__":

# get data from Forbes Global 2000 in Year 2009
get_forbes_global_year_2007()
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27.2.3 /&

ARG T AR RER B SRR, HR AR AW T REE, — 77 TR RS E
BAEL, RENNERET 2 NRERT, B —T7H, HTEMNNELETRENEIRE Y, WEREER
THAETEER,

27.3 Bukse Rt E

HA TR 2 B eI - Python 85 bt H 92k

fE bxerh, A T python EEGRER T8k Bk 2000 5874 (Forbes Global 2000) #EATE
BRI B

TEIRIEHR G, BT E RS RSURA 2 BB TR E, TEEERIERGAIVL, BOAEHE, 2
B BE L B H M S 1% D

e B IER A B ARBERRIRIA b, DORHA— R RPERRTR, S, EFEERONY, Hk
HEEM— NIRRT, FLENTZERDN TR A,

27.3.1 SAERIBURK A
fEfmH R bl 2000 8 TR, ®EEMIZE 2000 %, sEMMZ LR (FOMHEAATREMER, =
OB

Pt DA e BAG B M TR L RERI P ECR, AR 2 4% 2000 Reli# /DT 2000 Zalk, MR
SRIRHEATRES W

1EfEA Python 23#ri, RIDAA Pandas k{77, fffDataFrame.shapefif] AEFBIEE,
NHEEA 2007 FERTEERE BRI
df_2007 = pd.read_csv('./data/data_forbes_2007.csv', encoding='gbk', thousands=

1 l)
)
print('the shape of DataFrame: ', df_2007.shape)

out:

the shape of DataFrame: (2000, 9)

MIZTTEERATLAR H, 2007 FRIEER 2000 R, BREZRN, ARG, BMEHMmEs),
RPN 2013 /1 2015 FERNBIEEE RH,

ELAE, RI2013 EMMEEIRIUA 1991%, AT 2000 %,

df_2013 = pd.read_csv('./data/data_forbes_2013.csv', encoding='gbk',header=None

)
print('the shape of DataFrame: ', df_2013.shape)

out:
the shape of DataFrame: (1991, 9)
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FEF, 2015 fEMEEEE N 2020 %, WHE245 2000 K, e HENNS.

df_2015 = pd.read_csv('./data/data_forbes_2015.csv', encoding='gbk',header=None

)

print('the shape of DataFrame:

out:
the shape of DataFrame:

IR, AR R R SRRIE UL, AT it P AR,

27.3.2 BdEEhi. BimsREN RS

(2020, 9)

', df_2015.shape)

W ER csv Bla X LA HARM DTE SO, R R BR s e BT G e, TR 20l AT

27.3.2.1 BEHiL

HIAE LI, 2012 41 2014 SERVEHE A ALIVEILG, 1B FEME csv XAFFREEAT IR B, DUETE

JGBE AT ARSE A X L2 AR
2012 4ERTE L
JEa R :

Year 2012

135 =sEE/Anglo American

140 WERrLE/Repsol YPF
141 EEE2/Dow Chemical
142 FEMrEis/AstraZeneca
143 F=MEE/RWE

144 | Zi#i=/Home Depot

VRELEHY csv SRR :

-‘:ix 563 =
~thergy | IOEK
e 27
| 473
EoHA 356
sHH 563
== 295
awEF 728
®E 600
== 324
[Group | @mE
|m  |704
Figure 27.1

37

301

34—

32
84
16
60
B
27

|96

637

A036

42

LD

668
476
12318
720
BES
692

1314

23

::1-05_

311

734 STE—

— 397

582
1197
318
549

301
418
1580

1169 1299

[756

@ Python¥iE> &
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Year 2012 @
2012 132 IREFILA T L/ Xstrata Et+ 327 55 749 548
2012 133 = F =/ Mitsui - B& 563 37 1036 311
2012 134 <SR /) 8)/Suncor Eneray plii >3 391 2 7 T —
2012 135 JcERES& 4 7/ Nordea Bank : ; k21 9323 297
2012 136 FE & H/Bayer Group TE=E 473 32 663 592
2012 137 FEt W EF Tk 8/Ecopetrol FiELLT 356 84 476 1197
2012 138 EAFESEEER/ UnCredst Group AH 563 15 12318 318
2012 139 EZ&F/Anglo American == 295 80 720 549
2012 140 & # % /R4 F1/Repsol YPF W 728 28 883 301
2012 141 P 4% /Dow Chemical 2= 600 27 692 418
2012 142 V0 M/ AstraZ - EE —924—— 06— 614 580
2012 143 < SEME/RWE Group ol 637 23 1169 298
2012 144 RBT/Home Depot BB - S—— — -1 756
2012 145 & A & il/Octidental Petroleum xE 241 88 €00 Bl
2012 146 &8/ Cnooc FEF# 7 20 497 363
2012 147 F45FI/RAFT/Bank of Montreal itk s 135 33 5367 381
& PythonZiEziE
Figure 27.2
2014 fEMTEB
JRAEEGE AR50 csv XA
Year 2014 @
282 |JxisEaLE/IX Holdings B 1246 20 {763 118
283 WM mba:cc _Gm_un _§,= .:._’:28 — | ‘_56[1__ 0 388
284G/ EEER Woolworths BAHITE o 83 23 27 a3 ——
285 |@FE08/Bridgestone o — BF £ pa 30 |217
286 |/==/Cigna == 15 555 225
i i AT e e e s 15 Ve Ve i g7 — e St
2014 282 IXI8RR/B1/)X Holdings B 1246 20 763 118
2014 283 # E A% 4+ 5)/Imperial Tobacco Gr RE 228 15 460 388
2014 [ 284 BIRFNE/Woolworths BAANT 683 23 217 413
2014 285 & ¥ 8)18/Bridgestona BE 365 21 340 277
2014 286 {&#/Cigna == 324 15 555 2725
% PythonZiiE =i
Figure 27.3
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Year 2014

(D,

1812 ERERE LS/ NetDragon Websoft lmEaE 1 10 9 10

1813 SEwOEF AL S]/Cabot Cll B Gas EE 17 |3 50 143

1814 (SRS /Credito Valtellinese ST 1 0 375 11|

1815 _$2!1l_5?fDﬂlla Banic _‘Fﬁ‘r‘;'\ _7 4 _134 _44

1816 ST Gemalio = 122 3 40 103 \

1817 [TERREE/ Grupo Argos et 41 |2 143 84

BER
2014 1811 RIS @F/Kagoshima Bank BB 8 1 376 14
2014 1812 4 M A B)/NetDragon Wet FE X 1 10 9 10
2014 1813 FESEBEERTLT/Cabot Ol &2 E 17 3 50 143

[ zo14 1814 {S TR T/Credito Valtelinese BT 1 0 375 12l |
7014 1815 FHEHT/Doha Bank FER 7 1 184 a4
2014 1816 & 983 448)/Gemalto s2 2 3 40 103
& PythonZiEziE
Figure 27.4

27.3.2.2 #dahik

WAL, 2016 FREIRATRHIIIE, @ ERHMEE, ZIHMM A 2 ERE R,
Xt LG EE, AT T FAMER. SRS LR E R
http://www.askci.com/news/finance/20160530/13364822511_7.shtml

WS FANE csv XA TR SRR, DAELE RSt kS IR L s,

Year 2016

(D,

1830 Hokkoky Bank Japan 14623 M 44 M 53658 5862 M
1832 President Chain Store Taiwan $6.58 5260 M 278 $7.58
1833 ¥injiang Goldwind Science & Technology [China 478 $453 M E1E $628
1834 | Allznatiad Bank Indtia 5368 15106 M S3E48 §543M
1834 [Korea Investment Holdings |South Korea  [S1.28 $281 M $2688 3248
1833 |Lesh Intemet Information & Techrology Corp. Bejing  (China_ [|§248 503 ]
1837 |lscobs Enginsering United States.  [S11RE £1m M LTRE S4B
1837 SYNNEX |United States [$133 B 8206 M 4428 153.38
1838 Hamia lapan  s1328 s96M 3538 5852
i &
BEE
2016 1833 Xinjiang Goldwind ScChina $478 $453M $81B $628
2016 1834 Allahabad Bank Incha 3368 $106M 83648 $543M
2016 1834 Leshi Internet Inform China 3248 $93 M $288  $1688
2016 1837 Tacobs Engineenng Unied StaSli8 6 3240M  S/bB 5548
2016 1837 SYNNEX United Sta $133B 3206 M 3428 $33B
2016 1839 Hanwa Japan $1328B 396 M $538 $952 M
2016 1840 Banque nationale de Belgium 3178 $303M - £138
& Python#iEiE

Figure 27.5

http://liyangbit.com

333


http://www.askci.com/news/finance/20160530/13364822511_7.shtml

Chapter 27. WiH K : iR

Python i 2 j&

27.3.3 /&

ARUEHE BN E T EH OSSR EERR G, DIRASREIR R AR, #0FIE IR,

4R, AAREEE HALMEE NI A, FERSEERETRA N RES, HRBUARHXRE, ATt

EZ LR

27.4 whreBuklE

HAn RS 2 b SRR - Python Bl s b H S ik

fEZ AT, $23) 2013 R ECER HH 1991 %, T 2000 R, BHEAIREFIERC S RE%,
T, eI EHEART R,

27.4.1 {EHCRARHUEE

R, & B Economy Watch Wi AHCHE, HEREEM LIS, BERLy, TREITERELE

B,
R Sy LS4 R

« Economy Watch: Forbes Global 2000: China’s Largest Companies
FATITM, SREFEIREN, EXNm L, RO EZEGH N,

1. EPMERMEGEYIER, BRI,

2. ST ER GRS R TTRERE, 75 5252 AIZLE 0 5T TEHUH R FE 5 AR

X R AE W L0 B 1 LR R B R -

Complementary Data Collection @

All Forbes Global 2000 Companies - By Country

alia  China

Czech

Denmark
Brazil Egypt
Canada Finland
Channel France
Islands Garmany
Chile Greece

Colombia

Republic

Kazakhstan New Portugal  Switzerland
Kuwait Zealand Qatay Taiwar
Lebanon Nigerna Russia Thailand
Liberna Norway Saudi Turkey

i3 Luxembourg Oman Aratna UAE
Malaysia Pakistan Singapore UK
Mexice Panama Soutl LISA
Morocco Paru Africa Venezmela
The The Sott Viatnam
MNetherlands Philippines Korea

Poland Spain
Sweden

@ PythonkiiE it

Figure 27.6
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Complementary Data Collection

Company Salea Profits

($bitlion) ($billion)

Asseta Market Value

($billion) ($billion)

Icec 1348 ITE

China Construction Bank 1131 30.6

;] Agricuitural Bank of China 103 23

PatroChina 089 183

Bank of China 881 221

6 Sinopec-China Petroleum a7 101

Barik of Conmunicatons 435 94

83 Ping An Insurance Group B1.1 3.2
Figure 27.7

AREITEORAR 7 L

L4 DL TH] A2 A TR

FERAA DU LAt [ 52 1 0 il B P2 SR R

HtERIM TR download 5k FIFREHE S EoRE
R R EAER

WEIN python EEZHEE requests, BeautifulSoup PAK csv,
FESRAEIA T EEE R BRI,
Je5I AREE python FE:

P wnN =

# _x_ coding: utf-8 _x*_

T
# Code based on Python 3.x

# Author: ”LEMON”
# {5 A & 5ID: PyDataRoad

import requests
from bs4 import BeautifulSoup
import csv

#ige: vim Download

2813 2373
= 202

4 15
T8 2612
<k 1317
200 10689
164 567
4552 57

% PythoniiEziE

Wk 5 download B — ME AT, FERTA E SRR S A E], AT :

http://liyangbit.com
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def download(url):
headers = {'User-Agent':'Mozilla/5.0 (Windows NT 6.1; Win64; x64)
AppleWebKit/537.36 (KHTML, like Gecko) Chrome/59.0.3071.115 Safari
/537.36'}
response = requests.get(url,headers=headers)
# print(response.status_code)
return response.text

B el fsiE e

TEMZEM TGS 2 )5, ESERNRIRBGRE LA T _ERIEE, 7 B4 52 0 el A= B A H T 5 A 1
THEHER R,

A BAZ2 R M BROR S BI85 B TR
FEI S R VA AR b 115 B AR B A SRS 4N T

def get_content_first_page(html, country='China'):

K EChinapy » | ¥l £, H & £k

soup = BeautifulSoup(html, 'lxml'")

body soup.body

label_div = body.find('div', {'class': 'content post'})
tables = label_div.find_all('table')

# tables— . H24, F -4 2 HRNHEZENHIE
trs = tables[0].find_all('tr'")

# K BUARE AT B R
row_title = [td.text for td in trs[0].find_all('td')]
row_title.insert(2, 'Country')

data_list = []
data_Tlist.append(row_title)
for i, tr in enumerate(trs):
if i ==
continue
tds = tr.find_all('td')

# KRB~ A A KR
row = [ ditem.text.strip() for item 1in tds]
row.insert(2, country)
data_Tlist.append(row)

return data_list

Bib . HAIE S0 oL
MY T BRECHL ] 52 A9 ) D B (5 L AR RN R -
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def get_country_info(html):

KRR Chinadh M fth E 5 09 W 01 5 8 & E R 4 K

soup = BeautifulSoup(html, 'lxml'")

body soup.body

label_div = body.find('div', {'class': 'content post'})
tables = label_div.find_all('table')

label_a = tables[1].find_all('a"')

country_names = [item.text for ditem in label_a]
page_urls = [ ditem.get('href') for item in label_a]
country_info = list(zip(country_names, page_urls))
return country_info

Bige: HAEZRR LRSS

AT HMERME, HFEEEH R o B R EAIREERIRT, AP AR LE v b A kAR
B BEA 2 — £,

A—RER, RAHERBEIANEER T, AR T,
B (5RO 17

T EREAKR, HAHEX s, RIFE] csv XAFRIAT,

def save_data_to_csv_file(data, file_name):

ff 172 38 Flcsv X

T

with open(file_name, 'a', errors='dignore', newline='"') as f:
f_csv = csv.writer(f)
f_csv.writerows(data)

25 A i TE R 3 R RS 1
R MRIRGE 45, HUAT DAE ERECEEA T, MmTEREdE. ah:

def get_forbes_global_year_2013():
url = 'http://www.economywatch.com/companies/forbes-1list/china.html’
html = download(url)
# print(html)

data_first_page = get_content_first_page(html)

# print(data_first_page)

print('saving data ...', 'China')
save_data_to_csv_file(data_first_page, 'forbes_economywatch_2013.csv')

country_info = get_country_info(html)
# print(country_info)

for item in country_info:
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country_name = item[0]
country_url = item[1]

if country_name == 'China':
continue

html = download(country_url)
data_other_country = get_content_other_country(html, country_name)
# print(data_other_country)

print('saving data ...', country_name)
save_data_to_csv_file(data_other_country, 'forbes_economywatch_2013.csv
")
if name == '_main__"

# get data from Forbes Global 2000 in Year 2013
get_forbes_global_year_2013()

BEAREEBR kG, AEHIRR G, Hid pandas &%, &I Economy Watch |, 2013 @ F
HHE 1984 %, HiEtATE,

ARG A T At AT SE A AR

27.4.2 HABUEENE
JEk, TEMUHRE—1 excel XfF, ZIMHAWEEZ 2000 %, #IPINNEHEZ2EN,
FERGETIERES, HREAXA excel XA B EHRRER.
PR, BEEWERRERIRS, KRB SRR, BUREE, REDIHIRE .
Fit, wEAHRIIXECLKAN T 2R, # PREGEABIREIEIHOKX, JODRRFFLRTE ~~

27.5 BHEHEDE-2007 4EEHE

HAHRIN ZBHETE (1) - Python Buli /b H 92 4%

27.5.1 i s

A BIRIE T B —5, BaAE A 22k Lk 2000 S5aHEf T B EdED 2007 SEERE G
ﬂﬁo

W, AR EE CERINEGE R LEIE, BERS NERIEGE, AT, Sk LR EH(E B R,
LN ERSREREE, FIEEERGE, R, TSRS, BB IIEETEER ST 2 AT AR,

famET 2Rk Lk 2000 SBHM TR EAE, M 2007 4EF] 2017 4, S DMEOIBHRE AL — LA RTER
TTo MWASOTMRZERR TRV VR XEE, ROEIE AR R TR TE I E Sk, R Rea RS RN,
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AT H S T :

« windows7

« jupyter notebook

27.5.2 BUENTERIHE
RATER B TAL B, uts:

i NaN 8

oA WN 2

REIRFIRIRERINT :

B vent
A CTENI

G
HE % (Rank)

s |l 4 i (Company)

fit £ E % =t #1 X (Country)
fit £ 17k (Industry)

% Ik A (Sales)

) i (Profits) o)
% 7* (Assets)
{8 (Market Vaue) fl

dtype: object

W FIF R B i o B e 2R
B G H 2 RN FREESCEHIRR
B ARIRIE TR
KERARHITH—

1%%514¥%% DataFrame E# T

int64
int64
object
object
object
object
bject
object
oat64

&4 | iR (Rank) #S)FH|Company) P s [Country) | FRRETTA Ind ustry) | 1A 5ales) | RlilProfits) | - (A ssets) | hifi{Market Vaue)
0| 2007 | 1 Cligroup TERRE #EUS) 3 146,55 21.54 180432 247.42
1|2007 (2 Bank of America MERT | wEUS) i 11657 2113 1459.74 22661
z|2007(3 HSBC Holdings/ TFEE | BEUK) 5 12151 16.63 1,860.76 20229
Figure 27.8
) B
b E AT )
Year int64
Rank int64
Company_cn_en object
Company_en object
Company_cn object
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Country_cn_en object
Country_cn object
Country_en object
Industry_cn object
Industry_en object
Sales float64
Profits float64
Assets float64
Market_value float64

dtype: object

Year | Rank | Company_cn_en Company_en | Compary_sn| Country_cn_en | Gountry_en| Country_en | Industry_cn | Industry_en | 5ales | Profits | Assets | Market_value
0| 2037 (1 CRgroup TEREE Ciigroup TS WIS *E us #iT T4E.55| 154 |1864.31| 247 42
1]2007 |2 Bank of Amerka RERT | Bank o Amarka | MERRTT =S _E Ug RIT 16,57 |31 13 | 145874 2681
22007 |3 HSBG Holdmgs A <=8 | HSBG Holdmgs. | iCF5E BE[UK) EE 518 T A B | SR 62 | 1BED TE| 202 29

Figure 27.9

HEIETERG, sales. Profits. Assets )z Market_value FIREUEE MBI RM, JiEGE 0 B
}EHO

27.5.3 ERIATERIEATS R

import pandas as pd
import numpy as np

2007 FHVEHE, FHBUER AN HZETT,

27.5.3.1 JEEBRIENRA (dtype) MLty

df_2007 = pd.read_csv('./data/data_forbes_2007.csv', encoding='gbk', thousands=
1 1 )
J

print('the shape of DataFrame: ', df_2007.shape)

print(df_2007.dtypes)

df_2007.head(3)

out:

the shape of DataFrame: (2000, 9)
4y int64

H 4 (Rank) int64

2\ Al 4 Fr (Company) object

fit #£ E % =k #1 X (Country) object
fir 78 47 b (Industry) object
B W A (Sales) object

] 8 (Profits) object

B % 7 (Assets) object

i {8 (Market Vaue) float64

dtype: object
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47 | BEE(Rank) | 22=] B Company) Bz e b= (Country | FIEZiTdE(Ind ustry) | JHENEA (Sales) | RIRNProfits) | 8387 (Assets) | FH@(Market Vaue]
0| 2007 |1 Cligroup TEREE =Eus) T 146 56 21.54 1,064.32 247.42
1| 2007 (2 Bank of America MEHRT | #EUS) W= 11657 2113 1.459.74 226.61
Z| 20073 l‘ISﬂC‘ﬂQJ\H;‘Sﬁ:EKE ﬁELJ(] 5 12131 16.69 1.8460. 78 20229
Figure 27.10
¥ columns K4

column_update = ['Year', 'Rank', 'Company_cn_en', 'Country_cn_en',

'"Industry_cn', 'Sales', 'Profits', 'Assets', 'Market_value']
df_2007.columns = column_update
Year | Rank | Company_cn_en Country_cn_en|Industry_cn | Sales |Profits | Assets |Market_value
02007 |1 Citigroup /7EHEEE EE(US) T 146.56|21.54 |1,884.32|247.42
1| 2007 |2 Bank of America /ZERT | £E(US) RiT 116.57(21.13 |1,450.74|226.51
2(2007 |3 HSBC HoldingsCEEE | =E(UK) 1T 12151|1663 |1,860.76|202.29
Figure 27.1

27.5.3.2 R IF R BOn By R

BEATHA MR EH, RE“Market_value” 2872641, $kili’Sales’, Profits’ [¢’Assets’ L5
W%

df_2007[df_2007['Sales'].str.contains('.x[A-Za-z]', regex=True)]

Year | Rank | Company_cn_en Country_cn_en | Industry_cn Sales |Profits | Assets | Market_value
117 | 2007 | 118 | Repsol-YPF TREE B (SP) b 64.20E (412 (5843 |3875
616 | 2007|617 | Inpex Holdings Has(JA) ¥l 649E |102E |1077E|19865
880 | 2007 (881 |Asahi BreweriesZAHEEE | H=(JA) B, EAEE|797E (038 |1086 |7.71
Figure 27.12

A replace() 75 i35 #i“Sales” ¥l & RN %

df_2007['Sales'] = df_2007['Sales'].replace('([A-Za-z])', '', regex=True)

EEFHIEAIEER

df_2007.1loc[[117,616,880], :]
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Year | Rank | Company_cn_en Country_cn_en|Industry_cn Sales | Profits | Assets | Market_value
117 | 2007 [ 118 | Repsol-YPF TmEF FEHEF(SP) 1 6420 (412 | 5843 |3875
6168|2007 | 617 |Inpex Holdings HA(JA) pes=:) 649 [1.02E |10.77 E| 1965
880 | 2007|881 |Asahi Breweries/Z8HIEE | BE(JA) HE, EEEE|797 (028 |10686 |7.71

Figure 27.13

#HE“Assets " Fh NS

df_2007[df_2007['Assets'].str.contains('.x[A-Za-z]', regex=True)]

Year | Rank | Company_cn_en | Country_cn_en | Industry_cn | Sales | Profits | Assets | Market_value

616 | 2007 (617 |Inpex Holdings B3(JA) fes=: 649 |1.02E |[1077E|19.62

Figure 27.14

BHAT NS, DR ARRET S

# ¥ BT EE KT R AT S B

df_2007['Assets'] = df_2007['Assets'].replace('([A-Za-z])', '', regex=True)
# TOMBEFHNESWHIRA AstringT, FEEF K

df_2007['Assets'] = df_2007['Assets'].replace(',', '', regex=True)
df_2007.loc[616, :]

out:

Year 2007
Rank 617
Company_cn_en Inpex Holdings
Country_cn_en H A& (JA)
Industry_cn Sk T
Sales 6.49
Profits 1.02 E
Assets 10.77
Market_value 19.65

Name: 616, dtype: object

EM“Profits”rh# NaN {8, TR

df_2007[pd.isnull(df_2007['Profits'])]

# K NaNfE & it 0
df_2007['Profits'].fillna(0, inplace=True)
df_2007.loc[[958,1440,1544,1912], :]
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Data Tidy 2007 @

Year | Rank | Company_cn_sn Country_cn_en| Industry_cn Sales | Profits | Assets | Market_value
958 | 2007 (959 |UALSERSMTLE WE(US) b ] 19.34 |MaN  |2586 443
1440 | 2007 | 1441 | Owens Corning BTEFRLS | IEI(US) 2w 646 |NaN |847 |419
1544 | 2007 | 1545 | Parmalat iR IF 4T BEET) 5, Wik 403 (NawN (490 |TO2
1912!20&7 1912 | Winn-Disse Storss. ME(US) BETH 696 (NaN |182 [|108

ol
=

inE

Year lank’campany_cn_on Country_cn_sn | industry_cn Sales | Profits | Assats Iur\m_utuo'
958 | 2007 (959 |UALMEEREMT=LE WEUS) E 19.34 |0 2566 |443
1440 | 2007 | 1441 | Owens Coming/STTETRS | sEiUS) e 545 |0 B47 419
1544|2007 | 1545 | ParmalatisESmis L @ BARYT) RR. CEsmEs|aed (0 480 |7.02
1912|2007 | 1212 | Winn-Disie Stores BEUS) aamE 695 |0 162 [1D5

G PythonigiE it

Figure 27.15

Ke“Profits” M ARF RN AT e, HEFE G LR

df_2007['Profits'] = df_2007['Profits'].replace('([A-Za-z])', '', regex=True)
df_2007.1loc[[117,616,880], :]

Year | Rank | Company_cn_en Country_cn_en | Industry_cn Sales | Profits | Assets | Market_value
117 | 2007 | 118 | Repsol-YPF TwEE B (SP) pei=: 6420|412 |58.43 |38.75
6162007 |617 |Inpex Holdings HA(JA) Y 6549 |1.02 |1077 |19.65
880 | 2007 |881 |Asahi Breweries/Z38HIEE | HA=(JA) =8, ERIEE|7.97 (038 (1066 |7.71
Figure 27.16

1 string FRN B BRI, XM pd. to_numeric() Jiik

df_2007['Sales'] = pd.to_numeric(df_2007['Sales'])
df_2007['Profits'] = pd.to_numeric(df_2007['Profits'])
df_2007['Assets'] = pd.to_numeric(df_2007['Assets'])
df_2007.dtypes

out:

Year int64
Rank int64
Company_cn_en object
Country_cn_en object
Industry_cn object
Sales floate4
Profits float64
Assets float64
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Market_value float64
dtype: object

27.5.3.3 #ijr“Company_cn_en”%l
FEERMA, 2 BN TS A FRAI R SR

df_2007['Company_en'],df_2007['Company_cn'] = df_2007['Company_cn_en'].str.
split('/', 1).str

print(df_2007['Company_en'][:5])

print(df_2007['Company_cn'] [-5:])

df_2007.tail(3)

out:

0 Citigroup

1 Bank of America

2 HSBC Holdings
3 General Electric

4 JPMorgan Chase

Name: Company_en, dtype: object

1995 NaN
1996 NaN
1997 NaN
1998 NaN
1999 NaN

Name: Company_cn, dtype: object

Year | Rank | Company_cn_en Country_cn_en | Industry_cn | Sales | Profits | Assets | Market_value | Company_en Company_cn
1897 | 2007 | 1996 | CBOT Holdings EE(US) sasEt (064 (017|081 |854 CBOT Holdings NaN
1998 | 2007 | 1998 | Singapore Petroleum | $FA0E(SI) feai 559 |019 |205 |150 Singapore Petroleum | NaN
1999 [ 2007 | 2000 |DVB Bank #ZE(GE) AT 077 |006 |[1274 |1.26 DVB Bank NaN
Figure 27.17

27.5.3.4 ¥#4r“Country_cn_en”%|
WEERPA, 53 B E R SC A RRRT R SR

df_2007['Country_cn'],df_2007['Country_en'] = df_2007['Country_cn_en'].str.
split(' (', 1).str

print(df_2007['Country_cn'][:5])

print(df_2007['Country_en'][-5:])

out:

(0] % =
1 % H
2 [
3 S|
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10 4 % H

11 Name:
121995 us)
12 1996 us)
4 1997 us)
15 1998 SI)
16 1999 GE)
17 Name:

Country_cn, dtype: object

Country_en, dtype: object

HTERNFSCAIE, BEEMES, REER, H Series.strslice() ik, SHERIERMITIAEE
BEEZA, MIARZERESY)”

1 df_2007['Country_en'] = df_2007['Country_en'].str.slice(0,-1)
2 df_2007.head(3)

FIBFER A X NHEARRH, HEEE, FEAEE, NNMOERECAIRHREZEER T,

o FEKR: CN;
o HEZEH: CN-HK;
« HEABE: CN-TA,
# BRSO ET O EE

# B E RS R

df_2007['Country_en'] = df_2007['Country_en'].replace(['HK.*"','TA'],['CN-HK', '

CN-TA'],regex=True)

6 df_2007[df_2007['Country_en'].str.contains('CN',regex=True)]

df_2007[df_2007['Country_cn'].str.contains('# [#',regex=True)]

Data Tidy 2007

vase | asa | Company e o Coumy_en an My en | faen | it | Astts | M) vsua | Camany_an | campany en |Coumpry_en Courmy_m
o ool |Sevecres SEES SRR - a8 [eeis o et |rEEw |m=gy  [cn
(RS N T ] & 168458 [mtom [1m Icne | TR st )
a0 |sorfes | Co8-Cwna Comsimaron Bane S EREEE | SEERCH) - :_E Crwas oSt | e !:z-;u =
e e EEAHCN) n= Shope Glng A | GEAL I EE]
v [oorfar | swm e cons oy SN CH | 4 e o i T [mem e
s | secrien i:ml}m— o TORROTIIN |emsew  (wos[es [a0n |wse Cona it = |y | R
ar . = | | | HyE
M | orfue | varsosiE-EN it S masl1ms |7e87 |ans AL Ve L= S LI ey
| 8 | | | i

BEE

I

B9 OB Chaea Comtsioe fiace RIS

Srope: v Pekimar FEIL

I TS | e mon venampoa KIS .l.‘.lr. ERISERAT | Taay 0 b e STl oo
& PythonZiEziE
Figure 27.18

BERBIEME, ARFETLA RS MRRE, KBRS AT, BENAREH.,
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df_2007['Industry_en'] = "'
df_2007.tail(3)
27.5.3.5 ¥5I4IEET R
columns_sort = ['Year', 'Rank', 'Company_cn_en','Company_en',
'Company_cn', 'Country_cn_en', 'Country_cn',
'Country_en', 'Industry_cn', 'Industry_en',
'Sales', 'Profits', 'Assets', 'Market_value']
# % 45 € List &= # ¥ columns it 17 HE /&
df_2007 = df_2007.reindex(columns=columns_sort)
print(df_2007.shape)
print(df_2007.dtypes)
df_2007.head(3)
out:
(2000, 14)
Year int64
Rank int64
Company_cn_en object
Company_en object
Company_cn object
Country_cn_en object
Country_cn object
Country_en object
Industry_cn object
Industry_en object
Sales float64
Profits float64
Assets floate4
Market_value floate4
dtype: object
Yent |Rank |Sompany_cn_en Sompany_en | Gompany_en | Sountry_cn_en | Gountry_en | Sountry_en | Industry_en | Industry_en | Sales | Profits |Assets | Market_value
0| 2007 |1 CRigroup TEARER Citigreup EaRE &S *E us AT 14655 (2154 186432 247 42
1) 2007 |2 Bank ¢ Amerka (MENRT | Bank of Amenka | BERRFT WE)UE) "E ug RT ME.5T |21 13 | 1450.74| 226,67
22007 |3 HSBO Holdngn A=W | HSBC Holdmps | iCF8F BEu) == UK =T A6 S6 62 [1D60.76| 202 29
Figure 27.19

27.5.4 /h&k

Ft, ¥ 2007 SEHFLEEHRIT T O A, MR, fEESRRI TSR, Al

REE A RAAHE, 23

TEETEE, RSHEURS A R ELE TS, BURAIBTRESY, AT DHIRIGS T (sl i — P k.
HURTE VR BAR 2, BdRIZ i — DA BAR EEAHRE, @I ERE DR 2 A I TR A EL 2 e
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Python %ili 2 i

SR, AREIEETVRIIRE, ATy, SALRER LB R,

27.6 H#EiE7E-2008-2010 4F

HA RS BIETEDE (2) - Python BUlE bl H 92 4%

27.6.1 ii5

ASAEN BARTHETRR S 5, NAUSEAS 2R i 2000 s#HH TR R 2008-2010 4EEHRE 1)

ARk Bl 2000 SHMTEHESE, M 2007 42 2017 4, S5 MERIEBHREFE L ARTERTHTT

ASCLL 2008 oM, fiEik 2008 422 2010 BRI TR,

AT H BT :

« windows7
+ jupyter notebook

27.6.2 BUERTEMHEM

a b WDN =

RARTER BRI TAL B, [is:

i NaN {8

R BRI R O B R

R S EIEIEZNINE SR 37 |75
. R AFIRE R TR

. $#%14¥% DataFrame EHiHIF

BREIBEIRERI T :
B vent
A CiT N

the shape of DataFrame: (2000, 10)

P int64

Rank int64

o~ E AR (S0 object
AR (3 object
Country/area ([E % = #th X) object
Industry (47 k) object
Sales (% & %) (S$bil+ {2 3 t) object
Profits (#l @) (Sbil) object
Assets ¥ 7 ($bil) object
Market Value i & ($hil) float64
dtype: object
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L | RANK | G (3R ) | R (FR ) | Countryianed { ERIEWE | | nousiy (TS ) [Saes (RIS (30I-HEZRTT) | Pronts (3038 ) (She) | B55eTS BT (S0 | MATKeT vame s (S0
0 |z008 |1 HEAG Hangs | | CERE Umitzd Kingdam Barisng 1460 1913 234235 15051
1|=008|2 General Elmcimc b ok e Unfi=d Stajes Cangicmeraies 17274 =z TN 33093
22008 (3 | Bankof Amenca | SEEES United Staies Barieng 11949 1498 1575 1785
a|a00efs | sPMemancrawe (BEEGENT | Uened Soies Baning 11635 1637 156215 12580
& | 2008 | 5 Exs0nkasnil ERREST | Unn2d Stales Ol & Ea% Operanns | 3586 401 262.08 48551

Figure 27.20

BaENULR
Hupmrr

Year int64

Rank int6e4

Company_cn_en object

Company_en object

Company_cn object

Country_cn_en object

Country_cn object

Country_en object

Industry_cn object

Industry_en object

Sales float64

Profits float64

Assets float64

Market_value float64

Year |Ramk CCIHPJ“’_CII_EI‘ CUMDWT_GI" DBIIIFH)‘_CH Cﬂ.ll"ly_tr‘_ﬂ" CN.I'HI’Y_&II CBIIHW_DI\ \MllﬂlT_Cll IHUUEIUY_IH F3kas | Profes | ASESIE MHEM‘_\‘"W

oj2a0g |1 HESC Holonge | ICFRA LiIEd kngocen Banking 4560|1913 |225820 | 190.01
1| 2008 |2 Ganeral Eectric | @Fs=4Ua United States Conglemenales 1T274 (2221 |T95.34 | 33053
2| 2008 Bany o Amenca | SEERT Umited Siaies. Banking LEREIREE TN AT g obiad B Fi-Rec]
3|a00m |4 JPMOM N Crace | BREEAE] Ll Snaas Bankng 11625 (1697 | 1552 75 126 29
4| 2008 & Exxonblabil RS Unitzd States D0 & Gae Oparations | 358.63 (40461 (24208 | 45851

Figure 27.21

BilikiS, sales. Profits. Assets 2 Market_value $IEEE BRI @SB
)ﬂO

27.6.3 2008 EERE I RIS
S AMH% python &

import pandas as pd
import numpy as np

M csv S HEREREE
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df_2008 = pd.read_csv('./data/data_forbes_2008.csv', encoding="'gbk', thousands=
1 1 )
)

print('the shape of DataFrame: ', df_2008.shape)

print(df_2008.dtypes)

df_2008.head()

HHI4

df_2008.columns = ['Year', 'Rank', 'Company_en', 'Company_cn','Country_en', '
Industry_en', 'Sales', 'Profits', 'Assets', 'Market_value']
df_2008.head()

g, 5 AR AR R — 2

df_2008['Company_cn_en'], df_2008['Country_cn_en'], df_2008['Country_cn'],
df_2008['Industry_cn'] = ['',"','",""]
df_2008.head()

bRy e LY
TERT 2007 FEREIEETVEL RS, BRE% Sales’ Profits’ K ’Assets’ i1 TAbHE,

ASCH, AP RELT 7 —2efif, JEId for 9EIR, —IRMEMIEIRFEITBL, KRR TSR, DA
MR, R DI E RS,

AR

col_digit = ['Sales', 'Profits', 'Assets', 'Market_value']

for col in col_digit:
# BB F e mm S AT R G
df_2008[col] = df_2008[col].replace('([A-Za-z])"', '', regex=True)

# THOMNEFHNESWIRG Astring T, FEH #
df_2008[col] = df_2008[col].replace(',', '', regex=True)

#4 B A7 FF OB B R O mr o AT O B8R 2k R
df_2008[col] = pd.to_numeric(df_2008[col])

FHE7E list B columns #1THEE

# % 45 E List®E ¥ ¥ columns it 17 H /&

columns_sort = ['Year', 'Rank', 'Company_cn_en','Company_en',
'Company_cn', 'Country_cn_en', 'Country_cn',
'"Country_en', 'Industry_cn', 'Industry_en',
'Sales', 'Profits', 'Assets', 'Market_value']

df_2008 = df_2008.reindex(columns=columns_sort)
print(df_2008.shape)

print(df_2008.dtypes)

df_2008.head()
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27.6.4 J5%:

2009 441 2010 FHUEHRTE VLI FEER 2008 FRA 5, ACHEEMATEASCHHIE T GREEIL At
%o

MORIFEFAATRER LI, AURIA RPN E R EHRHE, FOVEZEEO MBS S — 2 &a T 0 8,
WOR RS KTE,

27.7 FHETEDE-2011-2015 4¢

HAHRN Z BHHETE (3) - Python B srHimi H 52 fk

27.7.1 HiE
ASAER BARRTERSE =5, WARSEM I 2K Eridlk 2000 8T8+ 2011-2015 4EEHEHY)
fEfnlr Bk Bl 2000 sEHE TSR, I 2007 2] 2017 4, A MEDIEHRAR A E — L AERI T
ARSCPA 2013 MM, R 2011 4528 2015 FEHEHE VRS2,
AT H BT :

« windows7
« jupyter notebook
« Python 3.5

27.7.2 BIRHRIEHK
RATER BRI TAL B, ts:

6 AR SR

ERREENE

i NaN &

71T R B i o B e 2R A
B G 2 RN FREE AR
KA RIRIE TR 7

1%%514¥%% DataFrame E#HiF

REIRFIHRERIT :
Bmmes
Vet

N s WD -

http://liyangbit.com 350



Chapter 27. WiH K : iR Python % 2 i

Year int64
Rank int64
Company_cn_en object
Company_en object
Company_cn object
Country_cn_en object
Country_cn object
Country_en object
Industry_cn object
Industry_en object
Sales float64
Profits floate4
Assets floate4
Market_value float64

dtype: object

Year |Rars | Company cn en Company_en Company_en| Couniry en_sn| Country_en| Country en| imdusiry cn| Indusiry_en | Sabes| Profits (Assets | Maskel value
0| 1m3 |1 | EETEmC ICAC FETRRT REREE 1348|378 [28135 3373
1f2mz |2 RIS Ching Gonatnaction Bank| Shina Coensinction Sank | FEEHEST R 1931|206 22400 |20
2)2M3 (3 | WSS FgEn Chase JAPHigEn Chiase E [ WEz| 114|280 ) e s
3|13 (4 | EEEmGeners Bk Gereni Elene ATz RE 17 4[136 6353 W57
4 103 |3 AR Ean Kokl Eaon haatil P =z 4mTi443 [aEE 4004
Figure 27.22

27.7.3 2013 SEEHETE DERT LS 7
5 AMH% python &

import pandas as pd
import numpy as np

2013 R EHE, T HIAIERIEBE AR ZEEE, JEEERT BHA 2 MHEIR, FDOEE 3 MR, T
GlPIES

27.7.3.1 Bl
M csv A HEREREHE

df_2013 = pd.read_csv('./data/data_forbes_2013.csv', encoding='gbk',header=None
)

print('the shape of DataFrame: ', df_2013.shape)

print(df_2013.dtypes)

df_2013.head()

out:
the shape of DataFrame: (1991, 9)

HAEIR 1 b, 2013 FEAOEHE A 1991 Kidsk, BdEvTREAEE, RRdt—PHsk,
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27.7.3.2 I 2

2013 FRIEHEAEM L 4ksz TR, &I Economy Watch MU EMHEEE, TRIETEIELER, fiXefiR
EEIN AL e € oy

M csv S HIsE R R

df_2013_economy = pd.read_csv('./data/data_forbes_2013_economywatch.csv',
encoding="'gbk")

print('the shape of DataFrame: ', df_2013_economy.shape)

print(df_2013_economy.dtypes)

df_2013_economy.head()

out:
the shape of DataFrame: (1984, 7)

KRIEHE A 1984 i, Wi/ DHSRIER, FHEMRSEIERHEAICSR,

27.7.3.3 a3

Jak, HEI— excel XfF, KMHEIRICRRZERN, TRMZXF,
B, M csv AR

df_2013_all = pd.read_excel('./data/data_forbes_2013_all.xlsx")
print('the shape of DataFrame: ', df_2013_all.shape)
print(df_2013_all.dtypes)

df_2013_all.head()

out:

the shape of DataFrame: (2000, 7)
fE 4 int64

AR object

x (M X) object

EE (2 %) int64

| ({2 3% TT) int64

B (e % t) int64

mE ({2 % T) int64

dtype: object

IX LA T A B DE S R b, R RS DR AR R A B i T AR R

# & A A4
df_2013_all.columns = ['Rank', 'Company_cn_en',
'Country_cn', 'Sales', 'Profits', 'Assets', 'Market_value']

# 1§ 7 ”Company_cn_en” %, £ Bl W Fl, o 58 A A E B AR B R

df_2013_all['Company_cn'],df_2013_all['Company_en'] = df_2013_all['
Company_cn_en'].str.split('/', 1).str

# print(df_2013_all['Company_cn'][:5])

# print(df_2013_all['Company_en'] [-5:])
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D A I VA = T e el VA =T
df_2013_all[['Sales','Profits','Assets','Market_value']] =df_2013_all[['Sales',
'Profits', 'Assets','Market_value']].apply(lambda x: x/10)

# U 4E £3 2013
df_2013_all['Year'] = 2013

# W = A Al
df_2013_all['Country_en'],df_2013_all['Country_cn_en'], df_2013_all['
Industry_cn'], df_2013_all['Industry_en'] = ['',"'',"','"]

df_2013_all['Rank'] = pd.to_numeric(df_2013_all['Rank'])

# f& 15 & List & ¥ K columns it 17 /&

df_2013_all = df_2013_all.reindex(columns=columns_sort)
print(df_2013_all.shape)

print(df_2013_all.dtypes)

df_2013_all.head()

BER, 2013 EAVEdE, sales, Profits. Assets &z Market_value FIf)A S gt 2 w2k, REER—
LS

27.7.4 2015 SEMAHE G
TERTCHRE], 2015 M EEESEN, Kit, fERECHEEY, FEHREZNNE,
REAAEINT:
B F202017, FEEAT, TEERELED

# inplace=True, ff % & 4 &
df_2015.drop_duplicates('Company_cn_en', inplace=True)

BERGEHHERENNA:

# #& & 'Company_cn_en' 2 & X H &= & 17
df_2015[df_2015['Company_cn_en'].duplicated()]

WA EBLRAH, CEEENA,
2015 FRYH ML FE S 2013 42K, SAMEOHE— IR T .

27.7.5 /&
2011 4£2 2015 EREEE, HE 2 BIFMHELERS, BIEETESAEIFEN 2013 FAVHEAREEL, BT
AHEEAER T GEREAES%),

2011 4£-2015 “E/I%HE, Sales, Profits, Assets [z Market_value 54 Bk 2 By iR, ] DIEG4E
SIS, FTDARTR (% 2008-2010 FEREEREAFEALEL,
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MORIFRZARERRBL, ARMARBATREH AN ERBIRAIME, FOAEREIRIMER g — 2 R T4

B, BOBIESORE,

27.8 HEHTE-2016 4F

Pandas B PRIIER . fEAR T Bk Ll W H T R R e

ASCEE SRR pan
el FERASITIRE, AR
« windows 7, 641

« python 3.5
+ pandas 0.19.2 it A

das #HTEHEE,

fFEERFEEE R, BANVCRERRIENEN, JEE TRMNTEZ N 2RSSR,

TR AR

IR 6 3 1=

Python¥ i Z 8

Year | Rank | Company_cn| Company_en Country_en| Sales Profits | Assets Market_value
0f{2016|1 NaN ICBC China $171.1B|$44.2B|$342038($1988B
1|2016 |2 NaN China Construction Bank | China 514688 536548 |$28268 |$16288
2{2016|3 NaN Agricultural Bank of China | China $131.96|$26.88| 52,7398 6| 8152786

Year | Rank | Company_cn| Company_en Country_en | Sales | Profits | Assets | Market_value
1998|2016 | 1999 | NaN Akamai Technologies | United States ($2.2 B|$321 M |542B |%9B
1998|2016 | 2000 | NaN Hanwha Chemical South Korea |$7.1 B|$166 F:‘I*SEE-_B $368B
2000|2016 | 2000 | NaN SBA Communications | United States |$16 B |$176 M|$7 48 [$13B

Figure

271.23

FEASH, BNTELTHRP AR, DB LUGARS R,
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E R R @) rycnonsm i

Year | Rank | Company_cn | Company_en Country_en | Sales | Profits | Assets | Market_value
0|2016|1 NaN ICBC China 1711|442 34203 |198.0
1120162 NaN China Construction Bank | China 146.8 | 36.4 2826.0 [162.8
2|12016|3 NaN Agricultural Bank of China| China 1319|288 |27398 1527
3|2016|4 NaN Berkshire Hathaway United States §210.6 | 241 561.1 | 360.1
412016|5 NaN JPMorgan Chase United States |99.9 |235 |[2423.8|234.2

’Hﬂﬂ?ﬁemﬂ
- BRI IED

» PR | JEstring

Figure 27.24

AIDVEE], JRIAEIES, BREWAAXEdEF (“Sales”, “Profits”, “Assets”, “Market_value”), H
ATAEAE R ARSI B A28,

JFINAPEELEMAFSS”, -7, A RHR TR LR HM —ERMTANFENER, EHEENE, X
LERARH AN A8 2BIHELA“B” (Billion, +{2) F“M” (Million, HH) Fonil. fEEELHHRZATT 2
TTEfIgE—,

27.8.1 #7574 Method-1

BRI B R R BUR S B Rlie 2 (“BY) FIETT (“M7) TRy, AT, BISTEAIT
F kg, MR,

o IMEEHE, FEIMFIRIZIR
import pandas as pd

df_2016 = pd.read_csv('data_2016.csv', encoding="'gbk',header=None)

# A 4
df_2016.columns = ['Year', 'Rank', 'Company_cn','Company_en',
'Country_en', 'Sales', 'Profits', 'Assets', 'Market_value']

print('the shape of DataFrame: ', df_2016.shape)

print(df_2016.dtypes)
df_2016.head(3)

o REERA N2 (“B”) BIEHE
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# HHE Ak B H 4 (Billion, + 12)

df_2016_b = df_2016[df_2016['Sales'].str.endswith('B')]
print(df_2016_b.shape)

df_2016_b

o RECRRCNE T (“M”) ¥R
# i A M B (Million, & &)
df_2016_m = df_2016[df_2016['Sales'].str.endswith('M')]

print(df_2016_m.shape)
df_2016_m

XA IR AR LA B, (BRI R S HUER Y, UHBIR AR ZHIEURRZA RIS, RETIRZ
IR TAL

PR, BIXEMAMR T, H2R, S KI5,

SR A R T TR

27.8.2 4857k Method-2

27.8.2.1 Jn#EEd
B LR RIMEEYE, IR Method-1 22—,
TR Sales’ 7]

27.8.2.2 FHHER I 1F

HRBERIN ST, WREETEmAS’S, AFRINTFAE undefined”, DUK'B’. 1XH, Al
G {UEHR R AR {2, BB m] AEHH T e, M’ R B 2 A B 3R,

27.8.2.3 ZbRPM’ HIDERIEHE
REFEERE M7 AR EUE, BIDAM S RAVEERE, BsIR:
(D) BEEHRZM mask;
(2) BTy M7 23l
(3) H pd.to_numeric() # %y
(4) BREA1000, #Hh-t23E, S5HAMTHREHE—
TS BRAE S ARSI -
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# BEMETHS

df_2016['Sales'] = df_2016['Sales'].str.replace('s','")

## EFEREMHEH, HHAFEH ( “undefined” )
# df_2016[df_2016['Sales'].str.isalpha()]

# FHFHME “undefined” N = H
# df_2016['Sales'] = df_2016['Sales'].str.replace('undefined',"'')
df_2016['Sales'] = df_2016['Sales'].str.replace('r[A-Za-z]+$',"'")

# BHAFE 23X “B” AZH, BHFAGRRMNHMKZ H2E0H $ A
df_2016['Sales'] = df_2016['Sales'].str.replace('B',"'")

# B EBHEEAS MY R BN EE, B MY 4R R

# BB

# (1) ®E & & % ffmask;

# (2) B#HFE/HE M HEME

# (3) Mpd.to_numeric() & #it h 7

# (4) BR L1000, # oy + 12 % t, 5 H M7 8 8IE — &

mask = df_2016['Sales'].str.endswith('M")

df_2016.1loc[mask, 'Sales'] = pd.to_numeric(df_2016.loc[mask, 'Sales'].str.
replace('M', ''))/1000

df_2016['Sales'] = pd.to_numeric(df_2016['Sales'])
print('the shape of DataFrame: ', df_2016.shape)
print(df_2016.dtypes)

df_2016.head(3)

JRREESRABAG 75 TRAE B A5

AIAER], RXANTIELSE M EERE @RS, SR, XI5k DataFrame 5B # Z1T
MSCHRE, RIIEZE T, it B,

HIRAETTE—RNTTER, ER2AN,

27.8.3 &5k Method-3

£ Method-2 fYEHH b, RACBETT RS BCEE I RO BHRACBE R £,  ARAEEURAIEEH, hREZRIEMTE, T
] DAERAETT R AL B S

27.8.3.1 %
BB ERIMNEEE, IR Method-12—+£[,
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27.8.3.2 Hi'5 BRI 5 SCRREL

2% Method-2 RN FE, w5 BB RN B E L RECpro_col’, H7E Method-2 #yEA - 3h R H s
HATHEE, 2 IEHATIXPHIEGE (“Sales”, “Profits”, “Assets”, “Market_value”),
RS IR

def pro_col(df, col):
# BHMMHXTFMAE, WAEZMNBERE L, RTLHETHEM
df[col] = df[col].str.replace('s','")

df[col] = df[col].str.replace(' [A-Za-z]+$',"'")
df[col] = df[col].str.replace('B',"'")

# EERXER'-S', MUN'-"4E, mMAR'-"'", HHNHE LK
df[col] = df[col].str.replace('-$"',"'")

df[col] = df[col].str.replace(',','")

# M EEE T M7 N R EE, BLL M 4 E M RE
# OB

# (1) B’ & & & % fFmask;

# (2) BHFE/HEHE M HEME

# (3) Hpd.to_numeric() ¥ #t N £ 7

# (4) BRDL100O, # b + 123k m, 5 H 17 19 B — K

mask = df[col].str.endswith('M")
df.loc[mask, col] = pd.to_numeric(df.loc[mask, col].str.replace('M',"'"))
/1000

# B F AR e N e kR
df[col] = pd.to_numeric(df[col])
return df

27.8.3.3 14 HE SCRAEUHIT M
X DataFrame W93, NAZEE XEE, #ITEIELAE, SRIFEMNLSER,

pro_col(df_2016, 'Sales')
pro_col(df_2016, 'Profits')
pro_col(df_2016, 'Assets')
pro_col(df_2016, 'Market_value')

print('the shape of DataFrame: ', df_2016.shape)
print(df_2016.dtypes)
df_2016.head()

MK, Wi DataFrame FIECRERI1Z, "TDAH for fE3R, IXAERIEERITE, REWT:

cols = ['Sales', 'Profits', 'Assets', 'Market_value']
for col in cols:
pro_col(df_2016, col)
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print('the shape of DataFrame:

print(df_2016.dtypes)

df_2016.head()

RIS, RIGHIEHRSERUT

Result

', df_2016.shape)

print( the shape of DateFrane: ', 2€_2016. shape)
prant (df_2016. dtypes)

df_2018. head
the shape of DataFrame: (2001, 2)
Year intd
Rank intéd
Conpary_on floatéd
Conpany_en ohject

s ject
Sales floatid
Frofits floatdd 3
Asgets floathy
Narket_walue £ loatfq
dtype: object

Year | Rank | Company_cn | Company_en Country_en '| Sales | Profits | Assets | Market_value
020161 NaM ICBC China 1711442 34203 | 1980
1|2016)2 Nah China Construction Bank | China 1466|364 |28260 | 1626
2]1201613 Nan Agricultural Bank of China | China 13191288 27398 1527
9(2016 | 4 NaM Berkshire Hathaway United States | 210.8 1241 |961.1 |360.1
4120165 NaN JPMorgan Chase United Stales | 999 (23.5 24238 (2342

Figure 27.25

27.9 BimiETE-2017 4

AR Z BHEHETE (5) - Python BdiisrHii H 2 fk

27.9.1 i g

AR BRI, NAES:
(1) 2016-2017 AEEHR I FIP AL ISR,
(2) ¥ 2007-2017 SEEHEEH, HA—ERBIK

ABiH BT :

+ windows7
+ jupyter notebook
+ Python 3.5

27.9.2 2016-2017 SEEHRLAE

2016 SEHHEIITHEDE, AISCEMIENRIA,
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2017 FRIEIRER, R 2016 FEA B, BRI T, EET:

df_2017 = pd.read_csv('./data/data_forbes_2017.csv', encoding='gbk')

# W 4
df_2017.columns = ['Year', 'Rank', 'Company_cn','Company_en',

'Country_en', 'Sales', 'Profits', 'Assets', 'Market_value']

print('the shape of DataFrame: ', df_2017.shape)
df_2017.head()

cols = ['Sales', 'Profits', 'Assets', 'Market_value']
for col in cols:

pro_col(df_2017, col)
print('the shape of DataFrame: ', df_2017.shape)
print(df_2017.dtypes)
df_2017.head()

# W = A Al
df_2017['Company_cn_en'],df_2017['Country_cn_en'], df_2017['Country_cn'],
df_2017['Industry_cn'], df_2017['Industry_en'] = ['"',"',"'",'' "]

# f& 15 E List&E ¥ K columns i# 17 H 7

columns_sort = ['Year', 'Rank', 'Company_cn_en','Company_en',
'Company_cn', 'Country_cn_en', 'Country_cn',
'Country_en', 'Industry_cn', 'Industry_en',
'Sales', 'Profits', 'Assets', 'Market_value']

df_2017 = df_2017.reindex(columns=columns_sort)

print(df_2017.shape)

df_2017.head()

Her, E#pro_col()kKH 2016 FAEITFRAYRRER,

27.9.3 2007-2017 FEEIERI&FF
i pandas ffjconcat () /7i%, ¥ 2007 4EZ 2017 EWEIREHITEIF, 4i—%]—4 Dataframe .
WK, WATDMRAER] csv X, DAEESL A I

df_concat = pd.concat([df_2007, df_2008, df_2009,
df_2010, df_2011, df_2012,
df_2013_all, df_2014,
df_2015, df_2016, df_2017], tignore_index=True)
# R 17 R
# df_concat.to_csv('data_forbes_concat.csv')
df_concat.head()

27.9.4 FRARHIG—
fafn Bk Em A HH TR YR, ORISR LB L

http://liyangbit.com

360



Chapter 27. WiH K : iR Python % 2 i

A ERERBIRETINE, XHEERISAFRIIS“Country_en”fENIBETERI H R,
ExR TR, AR :

AEREA TR E RSB H
LR AR

AL —NEFR 2P ISAAR
HLE— DGR N2 NN FERIE S
—FEWATREAEZ NMER AL

AR o

27.9.4.1 ERILAFA ALY
+ “Country_en”#IIE2E, WH“Conutry_cn”FIIH{EE

df_concat.loc[df_concat['Country_en']==""', 'Country_en'] = df_concat.loc[
df_concat['Country_en']=='"', 'Country_cn']

27.9.4.2 FERHHRGE— NI
RER ARG — ISR, XEEEMA R replace () /5T

list_origin = [']',"AR', 'AS','AU', 'US', 'BE', 'BR', 'BS', 'BU', 'CA', 'CH', '
CcI',
'CN-HK', 'CN-TA', 'cO', 'Cz', 'DE', 'EG', 'FI', 'FR', 'GE',
'GR', 'Hong Kong', 'Hong Kong/China', 'HU', 'IC', 'ID', 'IN', 'IR

1
)

IISI,IITI, IJAI, IJOI, lKOI,lLII, ILUI’ lMXI, INLI’ 'NO', INZI’

'"PA', 'PE', 'PH', 'PK', 'PL', 'PO', 'RU', 'SI', 'SP', 'SU',

'SW', 'Sz', 'Taiwan', 'TH', 'TU', 'UK', 'VE', 'R HRE"', ' 5",

TR B, TR, "E/RE, VEM A, "HOKR W, 'EHEEHE, 'E K
1

b

EO0, EE', "HEKR, "HAN', "KER&, "K2', "FE,

H', "B, "REBEH', "HE', "F@E', "F2', CELLE',

LM, "W BERER ), "EE', "M, "MEKR', "#EEkME",

BRY, "HBRE, "HEAS', 'HETHT, 'REH', 'HEZT',

ZH LB, ARG, S A®, "DREFE', 'EEKRE',

B, 'RE, "ERE', "BEH', 'HAE', 'RAME', WA,

BE', HA', "EM', "ELE', "EHBL, 'DES,

VR E, Hw&E, "RE', "LEK', 'ERME, "HIEF,

TR, CEMOME, "HEE, "RFA', '@, ‘&AM,

B S, 'EREEE', 'EIR', 'HEE', 'HH', "ME', "EH",

hE AR, 'HEAW', "HREFE', 'CN$', 'HEHS', 'Netherlands'
]

B 24 D@

list_replace = ['','Argentina', 'Austria','Australia', 'United States', '
Belgium',
'Brazil', 'Bahamas', 'Bermuda', 'Canada', 'Chile', 'Cayman
Islands',
'"China-HongKong', 'China-Taiwan', 'Colombia', 'Czech Republic',

http://liyangbit.com 361



Chapter 27. WiH K : iR Python % 2 i

'Denmark', 'Egypt', 'Finland', 'France', 'Germany', 'Greece', '
China-HongKong',

'China-HongKong', 'Hungary', 'Iceland', 'Indonesia', 'India', '
Ireland', 'Israel',

'Italy', 'Japan', 'Jordan', 'South Korea','Liberia', 'Luxembourg
', 'Mexico',

'"Netherland', 'Norway', 'New Zealand', 'Panama', 'Peru', '
Philippines',

'Pakistan', 'Poland', 'Portugal', 'Russia', 'Singapore', 'Spain'
)

'Saudi Arabia', 'Sweden', 'Switzerland', 'China-Taiwan',

'Thailand', 'Turkey', 'United Kingdom', 'Venezuela', 'Argentina'
)

'"United Arab Emirates', 'Oman', 'Egypt', 'Ireland', 'Austria', '
Australia',

'Pakistan', 'Bahrain', 'Panama', 'Brazil', 'Bermuda', 'Belgium',

'"Puerto Rico', 'Poland', 'Denmark', 'Germany', 'Togo', 'Russia',

'"France', 'Philippines', 'Finland', 'Colombia', 'Kazakhstan',

"Channel Islands', 'South Korea', 'Netherland', 'Canada',

'Czech Republic', 'Qatar', 'Cayman Islands', 'Kuwait', 'Croatia'
, 'Lebanon',

'"Liberia', 'Liechtenstein', 'Liechtenstein', 'Luxembourg', '
Malaysia',

'"Mauritius', 'United States', 'Peru', 'Morocco', 'Mexico', '
South Africa',

'Nigeria', 'Norway', 'Portugal', 'Japan', 'Sweden', 'Switzerland
', 'Cyprus',

'Saudi Arabia', 'Saudi Arabia', 'Slovakia', 'Thailand', 'Turkey'
, 'Venezuela',

'Spain', 'Greece', 'Singapore', 'New Zealand', 'Hungary', '
Israel', 'Italy',

'India', 'Indonesia', 'Indonesia', 'United Kingdom', 'Jordan', '
Vietnam',

'Chile', 'China', 'China-Taiwan', 'China-HongKong', 'China', '
China',

"Netherland']

df_concat['Country_en'] = df_concat['Country_en'].replace(list_origin,
list_replace, regex=True)

A list BRI, A HER, ACRARL,

27.9.4.3 —~ZAEB T2 IERNN N
H—PEH, R ARET 2 MERE .

# - FR, BFE XA BETZMITERRXNEMR

# ERERXHEKA regex=True

df_concat['Country_en'] = df_concat['Country_en'].replace(['China-China-Taiwan'
,r'China-HongKong/China', r'Australia)/United Kingdom(United Kingdom',
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r'Netherland) /United
Kingdom(United
Kingdom', r'Panama
)/United Kingdom(
United Kingdom',
r'SA)/United Kingdom(
United Kingdom', r
"United Kingdom)/
Australia(SA', r'
United Kingdom)/
Netherland(
Netherland',
r'United Kingdom)/
South Africa(SA' ,
'"Netherland/
United Kingdom',
Panama/United
Kingdom',
'Australia/United
Kingdom'],
['China-Taiwan', '
China-HongKong', '
United Kingdom/
Australia', '
United Kingdom/
Netherland',
'United Kingdom/
Panama', 'United
Kingdom/Australia'
, 'United Kingdom/
Australia',
'United Kingdom/
Netherland', '
United Kingdom/
South Africa', '
United Kingdom/
Netherland',
'United Kingdom/
Panama', 'United
Kingdom/Australia'

D)

27.9.4.4 [H—A3EaE REA R ERINE S
B WEEAE, RIE—RRRIEN, FRERE S, RRNERAREARR, FEE 0,
41 SA nfBAfX3 Australia 5§ South Africa, MA 7] Dift3 Malaysia st Morocco
AR TR A SR 5 A B -
(@) RIS a5 S 2 (i
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(b) F¢22 FEEH S ATHEA R S E R AR
(©) R ERAIREIA# B HTRSE R A
#OEEEEYN VG R

df_concat['Country_en'] = df_concat['Country_en'].replace(['MAS','SAS'],['",
1, regex=True)

df_concat.loc[df_concat['Country_en']=="'"', 'Country_en'] = df_concat.loc[
df_concat['Country_en']=='"', 'Country_cn']

df_concat['Country_en'] = df_concat['Country_en'].replace(['# X ¥ ',"' & 3 p§ ¥
Y, "EERE', 'miE'],
['Australia', '
Malaysia',
Morocco', 'South
Africa'])

e, RIFEEE

df_concat.to_csv('data_forbes_concat.csv')

27.9.5 &4
2016 £FZ 2017 SFBHEEDE, AT O AR, A EEEMAER LIRS LB,
i, R B HM TR EEE (2007 422 2017 4) #ETES —BO%.

Z5EHIX 2007 4-2015 FBUETETE, K 2007-2017 FEHBIRBEERIAEEH B, BRI FEZAT R
[EEPS-S2/8 ¢ EES AN
KEMBE RS RARE“Python Hle 238", JEHRIE “code”, FREUASIHIIRAHS MR aa B

http://liyangbit.com 364



Chapter 27. WiHI&: HAGRY Python %28

Figure 27.26
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