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B—F WHENTE. ZRREE

BirESS :

1. %% python fi#F%=8
2. BCERIE

3. %% pycharm #wigEALE IDE
1.1 RN TEHES
1.1.1 Anaconda T

Anaconda {EtHBRIRIEIAE | BRTIRM Python fi#kess | IEERAL T python BIZit

Hr9EFE., TE Anaconda AUtbiEg : http://continuum.io/downloads, TREZIT :

* AMACOMNDA > DOWNLOAD

DOWNLOAD ANACONDA NOW! '.-)
Jump to: Windows | OS X | Linux ANACO N DJ

clouderz:

GET MOV

Get Superpowers with Anaconda

38 ANsco
Which version should | download and install?

VIEW OUR WEEBINAR

Becsuss Ansconds includes instsllers for Pythen 2.7 snd 3.3. either isfine. Using either ve

s commesnd if you've downlosded 2.7

conds commsnd. You csn creste s 3.3 envirenment with the co

sce for the entire distribution, try Miniconda, which contsins only conds snd Python. Then instsll

wantthrough the conds commsand

WVIEW NOW

IR CHURERFIEFBRARA TE . Windows/Mac/Linux 28T , BERE
HERERRZE 64 0ER 32 fi.
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® Tip : HIETEER Windows REERNERIFERSRE 64 & 32U, IAL=EE L

TEN _E "B

§17H(0)
5 =E@o

BRET PSR EER(N). .
B PR RS (C). .

BERHERATUS)
fiES(D)
EaE(M)

EtZ(R)

o ITHENMTAT:  BIAEERTENARSRE.

My ZEEE » FESHEER » ER

MR REBE) ZFEV) IEM #EEH)
| Windows R4
ERERER Windows 7 iERUE
& pEnEs KEtlFTE © 2009 Microsoft Corporation, FERFEF.
xé';'r PR Service Pack 1
| EsEs
| B =mEzsmaE
|
£
B 2% windows siziEm
Prist Intel(R) Core(TM)2 Duo CPU  T6570 @ 2.10GHz 2.10 GHz
EERFERAM): 2.00 GB
FER 32 (ER{EEH
ENE: REARTHETSENERREEA
Sl HEfER. SNTEEeE
S HEE: xbird-PC GEmies
WindowsUpdato HENes: xbird-PC
|k HEER

® Mac OS X /3 M EEE R CHIBIKNE 64 (02 32 fi, (iER :Mac OS X —fig/9 64

i, EREAYRAETS 64 AAREFANIEESE— MAC OS X ISE—MREAEI LR

)

Tip : BEEITENERSE , BRINMERSGE -

OEIEEAE HRRE (R Logo ) I7& , KFA>ESER>REFRSE> (N
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‘@00 iMac
$#47 SCSI IR
FIENL RERRA: Mac OS X 10.7.5 (11G63)
b PERR R Darwin 11.4.2
i RAID BEIRE: Macintesh HD
e FEfruE: e E#
pe HE “D¥F &1 iMac”
@E;r FAa: DXF (rjxy)
e e ERANE ==
B (PR 64 UMNEBHIEETR: &2
v @ JBENE BIE B : 2:56
WiVAN
Wi-Fi
i
T
R
i
Developer
(QFTF s , BINGS uname -a <[EZE>

x86_64 FRRRHF) 64 (i
1686 FTARLZ 32 {UAY

® 7t http://continuum.io/downloads E3kZIH SHIRSENAIMRAHIT TE.

FiR41E © ChinaHadoop
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Anaconda for Windows

PYTHON 2.7
Winsgﬁ W

3L 332M
WiNIPHL] —— |  Windows 32-bit Windows 32-bit
Graphical Installer Graphical Installer
e 293M
B=hind = firgwsll? Uss these zipped Windows installers.
Windows Anaconda Installation
1 Downlosd the graphicsl instsller.
2 C z|: Verify data integrity with MDS or SHA-2536. more info
3. Double-click the exefile to instsll Ansconds and follow the instructions on the screen.

Mac OS5 X 64-bit Mac 05 X 64-bit
Command-Line installer Command-Line installer
225M (CS X 10.7 or higher’ 228M (0S¥ 107 or higher,

Anaconda for Linux

PYTHOM 2.7 PYTHOM 3.5
LINUX &4-BIT

1¥Y “0s
[irux 32 {L—Hinundz-bi[ Linux 32-bit
ad &l J2FM
Linux Anaconda Installation
L Down the instsller
I Coptionsl: Verity data integrity with MD3S or SHA-256 more info
A Inyour terminal window type one of the below and follow the instructions:

Python 2.7

ERIREHT N8, TEFEINT.
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Thank You for Downloading Anaconda!

Get Started with the Ansconds Chest Sheet

* VWork Emeil 1 ¥ BEEETE

1 I{#E 1] Anaconda2-4.1.1-Windows-x86.exe

ma00468 ~ |

T -

1.1.2 PyCharm #4828 T

° Anaconda EEFRIEMER , TLEREEDMIERS. BINAEEFERR

PyCharm , R ANEHEIEFEINEF T EEMNHE, BA)

REZEZH®E PyCharm ZE5RAYAT

& , 5 Python f#REE81%E#E Anaconda TRY python.exe BIF] (2L BRINREEBHDN A

SOMEIERAE ).

° £ http://www.jetbrains.com/pycharm/downloa

d/#section=windows t3%Z|5

B BB ERGTEN AR AT T L.

ﬁ' PyCharm What's Hew

asx WIHDOWS LU

Professional
Full-featured IDE

for Python & Web
development

DWW HILDAD

10 ML

Fealures Docs & Demds By Dawnlaad

Community

Lightweight IDE
for Python & Scientific

H EH: ir:-ﬁ'l st
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1.2 windows TRt

1.2.1 &5 python £l#i1H Anaconda

® & Anaconda Fepkia , WS ENAFEIMAYEY (XELL win32 (IZ55d

=)
B mEues
Ei ’ A =S

2 Anaconda2-4.1.1-Windows-x86_6d.exe 2016/7/16 14:23 RIFEEE
|2 Anaconda2-4.1.1-Windows-x86-32.exe  2D16/7/16 16:08  RIEEF
B pycharm-community-2016.1.4.exe 2016/7/16 14:16 EERE
E& pycharm-community-linux-2016.1.2.ta... 2016/5/2 16:01 GZ EEs{E

o FIFEMHEERMEAT , md Next &5,

-

3 Anaconda2 4.1.1 (32-bit) Setup = B

Welcome to the Anaconda2 4.1.1
(32-bit) Setup Wizard

This wizard will guide you through the installation of
AnacondaZ 4. 1.1 (32-bit).

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

Mext = ] [ Cancel
® = 1Agree 1%,
MISAS : ChinaHadoop FTIRIAIE © ChinaHadoop
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3 Anaconda2 4.1.1 (32-bit) Setup = R
Licenze Agreement
:J ANACONDA Please review the license terms before installing Anaconda2 4.1.1
(32-hit).

Press Page Down to see the rest of the agreement.

Copyright 2016, Continuum Analytics, Inc.
Al rights reserved under the 3-dause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda? 4. 1.1 (32-hit).

[ < Back ] I Agree ] [ Cancel

o EAGIZEHAILAGERE All Users(XMEEUAIET) , BmdE Next 2.

2 AnacondaZ 4.1.1 (32-bit) Setup =

Select Installation Type

.J ANACONDA Flease select the type of installation you would like to perform for
AnacondaZ 4. 1.1 (32-bit).

Install for:

(7 Just Me (recommended)

i@ All Users (requires admin privileges)

[ < Back

['&'Next}- ] [ Cancel

o FNLXARE DA (HERELENLEIRR ), BRd Next 12,
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3 Anaconda2 4.1.1 (32-bit) Setup = 22

Choose Install Location
:J ANACOMNDA Choose the folder in which to install Anaconda2 4. 1.1 (32-hit).

setup will install Anacondaz 4. 1. 1 (32-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Mext to continue.

Destination Folder

Space reqguired: 285.5MB
Space available: 23, 1GE

Lo

[ < Back ['5'Next:= ] [ Cancel ]

b

HaR A% 7 Si%HE “Add Anaconda to the system PATH environment variable” ( £
RSIMEZTE path #3750 Anaconda #8712 ) #1 “Register Anaconda as the system

Python 2.7" (& Anaconda {E/¥]FF Python BNEKATER ), BT Install %50,

3 Anaconda2 4.1.1 (32-bit) Setup =) 2=

L L

Advanced Installation Oplions
‘:.) ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

Add Anaconda to the system PATH environment variable

& ensures that PATH is set correctly when using Python, IPython,
conda, and any other program in the Anaconda distribution.
If unchecked, then you must use the Anaconda Command Prompt
(located in the Start Menu under “Anaconda (32-hit)7).

Re%ister Anaconda as the system Python 2.7

iz will allow other programs, such as Python Tools for Visual Studio
FyCharm, Wing IDE, PyDev, and M5I binary packages, to automatically
detect Anaconda as the primary Python 2.7 on the system.

< Back ][ '&'Insbll ] [ Cancel
TERIENFEOT.
M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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) Anaconda2 4.1.1 (32-bit) Setup = ]

Installing
‘:J ANACONMDA Please wait while Anacondaz 4. 1.1 (32-bit) is being installed.

Extract: python-2.7.12-0.tar.bz2
]

Show details

Continuurn Analytics, Inc.

< Back Mext = Cancel
o LRERE . |k Next #%H.
) Anaconda2 4.1.1 (32-bit) Setup = B
Installation Complete

"'..) ANACONDA Setup was completed successfully.

Completed

Show details

Conkinuum Analytics, Inc,

< Back I@Mﬁ-xt = Cancel

. T —

® =ik Finish #&$A5ER, Anaconda B9%2E,
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2 AnacondaZ 4.1.1 (32-hit) Setup ol —"‘|

mmsﬁ‘-ﬂi

Thanks for installing Anaconda!

Anaconda is a modern open source analytics platform
powered by Python,

Share your notebooks, packages and environments on
Anaconda Cloud!

[]Learn more about Anaconda Cloud

< Back [ '@'Finish ] Cancel

i

® EFRZEEAF , BIRJERIZE5THAY Anaconda,

O susB EErE
) R
W EEMTEE
360y
. ACD Systems
. ActivePer| 5.8.7 Build 815
. Adobe
. Anaconda2 (32-bit)
2 Anaconda Cloud
£7) Anaconda Navigator
B Anaconda Prompt
IP IPython
7 Jupyter Notebook
7 Jupyter QTConsole
# Reset Spyder Settings
& Spyder
. Canon FTHWEERER
.. Catalyst Control Center
. ChinaTeX

. Google Chrome

1 EE
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1.2.2 GIERIRECE

=

o ISUBNRACE : 3% Windows+R RIEHE , FHiA cmd FIHFGS17EO.

= BT 22
= Windows S1REIZFEMAIERR | HIEFTHERRIER.
ICf==, 3R Internet R,
ﬂﬁ@ cmd -

Y EEEERYENEE.

wE (|| B || uEsE.

® @A python , HIILA TR REDAEERLIN.

B BEEM: C\Windows\system32icmd.exe - python

oft Windows [{7A% 6.1.76811
_ﬁ {c» 20@9 Microsoft Corporation., {f

C: lserssahirdipython
Fython 2.7.11 (v Y. 11:6d1b6ab8F775%, Dec § 2015, 20:32:19> [MEC v.1580 32 hit <

Intel>] on win32
"help”,. "copyright'. “credits" or "license" for more information.

1.2.3 PyCharm #Ri5e5H9% 4

® i5 pycharm-community-2016.1.4.exe 344
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EFF v [EMEEs =1

2 AnacondaZ-4.1.1-Windows-x86_6d.exe  2016/7/16 14:23 RFRERE
‘ pycharm-community-2016.1.4.exe 2016/7/16 14:16  HERER
ES pycharm-community-linux-2016.1.2.ta... 2016/5/2 16:01 GZ R

i Next 3%,

( = =[] =
E*Pyﬂharm‘(:ommunlty EdltlDl& | J

Welcome to the PyCharm
Community Edition Setup Wizard

This wizard will guide you through the installation of PyCharm
Community Edition.

It is recommended that you dose all other applications
hefore starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

| mext> ||| cancel

)

FERREERE D £ (BERESENTRIRE ), BRE Next 1%,
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| = 22 |

-
Ed PyCharm Community Edition Setup

Choose Install Location
Choose the folder in which to install PyCharm Community Edition.

Setup will install PyCharm Community Edition in the following folder. To install in a different
folder, didk Browse and select another folder. Click Mext to continue.

Destination Folder

lProgram Files'JetBrains\PyCharm Community Edition 2016, 1.

Space required: 428.9MB
Space available: 28.6GB

]

< Back Mext = Cancel

o HRAE "RECIEEIR 1 "CIES.py MMHEKR" SiFE , FRd Next 12,

i |
E? PyCharm Community Edition Setup = %
Installation Options
Configure your PyCharm Community Edition installation
Create Desktop shortout
32-hit launcher
Create assodations
Py
[ < Back _][ Mext|= ] [ Cancel
a4

® rInstall %40,
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E? PyCharm Community Edition Setup = %

Choose Start Menu Folder
Choose a Start Menu folder for the PyCharm Community Edition

shortouts,

Select the Start Menu folder in which you would like to create the program's shortouts. You
can also enter a name to create a new folder.,

JetBrains

3s0FE AL
AcCcessories

ACD Systems

ActivePer| 5.8.7 Build 515
Administrative Tools
Adobe

Canon FTEIENEEFE Fr
Catalyst Control Center
ChinaTeX

Games

Google Chrome
ImageMagick 6.2.5 Q16 -

[ »

m

< Back Install ] [ Cancel

o LHRIEPHNFEMT

[ PyCharm Community Edition Setup S|
Installing
Please wait while PyCharm Community Edition is being installed.

Extract: _debugger_case17a.py... 100%

Show details

< Back Mext = Cancel

® i Finish 3%5H , RA5THK.
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E PyCharm Community Edition Setup | = |

Completing the PyCharm Community
Edition Setup Wizard

PyCharm Community Edition has been installed on your
computer,

Click Finish to dose this wizard.

Run PyCharm Community Edition

< Back ” Finish ] | Cancel

1.2.4 PyCharm BiE

¢ HIRLIRIGFIRIRENNEERE—.

o

I Tou can import your settings from a previous version of PyCharm.

) I want to import my settings from a previous version (C:'\Users'zbird'.PyCharm50\config)

':::' I want to impert my settings from a custom location

Specify config folder or installatiom home of the previous wersion of PyCharm:

C:\Users'xbird\. PyCharm50 I[-]

@ I do not have a previous version of PyCharm or I do not want to import my settings

[ox ]

i,
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PyCharm Com_r_n_unity Edition

1¥ Create New Project

1 Open

¥ Check out from Version Control ~

% Configure v+ Get Help +

® iZE python fERREEHINIE
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N T
Location: |E:\pyt|'1crnp|ﬂce *+— —AaL{EER ”j
Interpreter: ‘ D\Anaconda2\python.exeg Anacunda—l—p}"thon exea% o5
Frmp iz AT AT, CErHElwE
$ RERPEL R

# Pure Python

Location: ’ E:\pythonplace

Interpreter: | D:\Anaconda2\python.exe

e

{ Create Project

The directory 'E:\pythonplace' is not empty. Would you like to create a project from existing sources instead?

1 || No |

%

® Updating Skeletons jz175g/ close BlH],
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Pytnonpiace - [ENBYIhaNplacejEFyNarm Community Editon ZUs
i i A &

le Edit View MNavigate Code Refactor Run Tools WCS Window Help
1 pythonplace ;

Apoject - | O & | % I-
[ pythonplace =\pythonplace

Wh External Libraries

» @ < Python 2.7.12 (DA\AnacondaZ\python.exe) >

Tip of the Day

[-5;\ Did you know ... ?

Welcome to PyCharm 2016.1.4

Get familiar with the main features of the IDE by reading these tips.
Updating Skeletons

.A\python.exe...

P ) ostgrans |

astrapy. compiler

Show Tips on Startup

® SAIFTILUENT python T#2 , s run i&fTE0E,
1.3 Mac OS X T&R&ELE

1.3.1 %% python &%i18& Anaconda

o TEZTHE  WhHSEIHENEFEXIRAER

€ Bz o= m-| % q

TAaER - i
B BHFaEE = —
- et N

iy AT

| an Afacnedel-4.1.1- arwined, b
MacCEx... B4 pag

515w

[ =

[+ g ]

O

= ik

10 W Tesls &

B
. o
& B
Wi
. BE
L
LR
- K
5 L

o FIFEMHEEREMNT  _dy "#eL" K.
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® & TH"Anaconda2” ]
Mi{F B Anacondal?" H %38
ERBHCISERRERERSRENSR.

ANACONDA

i

o —IRmd e

[ ] « TiE“AnacondaZ” s

HEER

Anaconda is a modern open source analytics platform
powered by Python. See https://www.continuum.io/
downloads/.

By default, this installer modifies your bash profile to put
Anaconda in your PATH. To disable this, choose "Customize"
at the "Installation Type" phase, and disable the "Modify
PATH" option. If you do not do this, you will need to add ~/
anaconda/bin to your PATH manually to run the commands, or
run all anaconda commands explicitly from that path.

Tz To install to a different location, select "Change Install
Location..." at the "Installation Type" phase, the choose
"Install on a specific disk...", choose the disk you wish to

- install on, and click "Choose Folder...". The "Install for me
" only" option will install anaconda to the default location, ~/
anaconda.

AN AC ON DA The packages included in this installation are:

= alabaster 0.7.8

$TEP... .. EE B
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® o TF“Anaconda2” a
SRPFFFAT R

Copyright 2016, Continuum Analytics, Inc.

All rights reserved under the 3-clause BSD License:

Redistribution and use in source and binary forms, with or without

fe o modification, are permitted provided that the following conditions are
- met:

fgamm * Redistributions of source code must retain the above copyright
T notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
J documentation and/or other materials provided with the distribution.

* Neither the name of Continuum Analytics, Inc. nor the names of its
contributors may be used to endorse or promote products derived from
A N ACO N DA this software without specific prior written permission.

TUHIZ SACTIAWADE 1 OOMAWVINEN QW THE dODvDieWT Wih neEoe

$TED... k... EE Bk

E unﬁu
VAN

o;é‘&"Anacond&" [

BAEGERZRYE, CLARBREFTHUPHENL,
14 R ER PR ESR, RERAERMEERE R R RRE,

V44
o ¥l
BYFA FEE BB
o met:
pean * Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the above copyright
’ notice, this list of conditions and the following disclaimer in the
,D documentation and/or other materials provided with the distribution.
b
‘s,

* Neither the name of Continuum Analytics, Inc. nor the names of its

contributors may be used to endorse or promote products derived from
AN AC O N DA this software without specific prior written permission.

TUIC COACTWADE IS DDNAVINEN OV TWE ANDVDICWT UNi NEDC

$TED... FFHE... RE mak

AR (ISR AIXEEK ERERF%R ), miE "#ae",
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o iE%EE
ulhiid B oAl ERAERREE
o« Boi=#E
o TefRHE ﬁ IhRRE
2k —
i B wmmum s
5 LHIRX R E.2 GB R .
:E ) BREESIIRATRETN T AR RAEYETARTLE
_ AR .
ANACONDA
EE i
® i "TE'.
® 0 & ZiE“Anaconda?” a

AR R LTI R
X d AEeAm R by 1.2 GB 2.

o Irig
. WAl CRET LAEE‘E‘J”‘J\SE#SEEHTLH:H#%L??%?E&% =]
o ESEE Al Er M e B AL E Bt

o A

o Bz

o RRER
T

ik

ANACONDA S
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BE EE T

o LEHHTHFRME
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@ ¥ “Anacondal” ]

EE% " "Anacondal”

1148
b

SLe EEEERE..
LRRE

£

Il l' >
]

.
.

w

ANACONDA

o EAIN, RE KA &,

® « TiE“Anaconda?” a
TR,
Anaconda is a modern open source analytics platform powered
18 by Python.
VAR Share your notebooks and packages on Anaconda Cloud!
YFET Sign up for free
BilrEeE
T T
EE
WE

AR

ANACONDA

1.3.2 IEAIRECE

® ITFF Mac ap17%&im , HIA python , HIULA T ERRIAECE R,
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[ N wey — python2.7 — 80x24
Last login: Tue Jul 19 89:27:58 on console =]
ucydcnac ~ wey$
Afa £ detault, Ju b :
[G(C 4, 2 1 (Based on Apple Inc. buxld 5658) (LLVM build 2336 11 00)] on darwin
ype “help", “copyright", "“credits" or "license" for more information.
naconda is brought to you by Continuum Analytics.
Please check out: http://continuum.io/thanks and https://anaconda.org
= ity Sl
1.3.3 PyCharm $RigESRIZ R NECE
® XU#EM PyCharm ROERI4EL,
<
TAKE
BRI i \‘ i \‘ E
A RIFERER
23 Anaconda2-4.1.1- darwinB.iso MacPorts-2.1.1-10.7 macportspkg.dmg
MacOSX-...6_64.pkg -Lion.pkg
M x#
O T8 - E
& -
'::,\.’ VMware T... pycharm- unlocker206 unlocker206.zip
communi...6.1.4.dmg
#RiC
® a6
® Be
=
® /8
® B
- e

o TIBE—IREVARIE , &famdE "OK',
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s

2 [ Complete Instatiation
You can import your settings from a previous version of PyCharm.

| want to import my settings from a custom location
Specify config folder or installation home of the previous version of PyCharm

£ | do not have a previous version of PyCharm or |% want to import my settings

o HISmhRmE

o FIHGHIM TEAVRE , 1%5#E Create New Project , RiRJ8iE—T7E.
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“vp
) ) untitledl

; d ycharmProjects titieal ".(g,
/ I’
7 test

§ ok | il

o e ycha ts/te

. & £

e : wcy

~/PycharmProjects /untitled

wmited PyCharm Community Edition |

1% Create New Project

T Open

¥ Check out from Version Control ~

%+ Configure ~ Get Help ~

® %% anaconda {E/9 python fiFRE2E

e o Pure Python

Location {Users /wcy/PycharmProjects funtitied

Y Interpretes I -/ anaconda/bin/python l ﬂ

. )' *

o T EATETHE— python & , FFiKA test ,
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wey - [/Users/wey]
B wey ) B
Bl Project v @ ok | B |-

+ Cwey [Users/wcy
» [l External Libraries

[ NN ] New Pythen file

Name: I test|

Kind: Lﬁ Python file

Tool Windows Quick Access

Hover over the icon below to access tool windows
Click the icon to make tool windows buttons visible

23 processes running.. 'm & W

® I testpy,

SN T EESANLA RS,

DHO ¢4 00 QR ¢ Cwe| b K ¥ 7? Q
I:lu-t) Bmt.py)
B Project - O % | #- 1| Boestoy x |
¥ [dtest ~/PycharmProjects/test import numpy []
& test.py print "hello world!" -
» Wl External Libraries
2
5
G
5
&
~
v
Run © test #- L
>+ /Users/wcy/anaconda/bin/python /Users/wcy/PycharmProjects/test/test.py
hello world!
| B 2
_ Process finished with exit code @
n| =
o |
|
” -

o i run ETEETERIETER | $JEIH hello word!

S5 © ChinaHadoop FMR{IE : ChinaHadoop
HF#E : Admin@chinahadoop.cn EiE : 156 1144 0609
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Sl B SRUEERAT

B3 Project - D = | - 10| @ estpy x 4
¥ [Jtest ~/PycharmProjects /test import numpy ]
Btest.py print "hello world!"

» il External Libraries

«f 7: Structure

test E- TN
1+ /Users/wcy/anaconda/bin/python /Users/wcy/PycharmProjects/test/test.py
hello world!

Process finished with exit code @

ESigzeaanll
1.4 Linux FREZE (LA ubuntu Z4H61 )
1.4.1 &5 python £lZi1H Anaconda

o TEZTHE  WHSEIHENAEFEXI AR,

Ubuntu Kylin

® FTFH Terminal , HITLATES :
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bash Anaconda2-4.0.0-Linux-x86.sh

SN EIF

robert@robert-virtualBox:~$S cd ~/Downloads
robert@robert-VirtualBox:~/Downloads$ ls

Anaconda2-4.0.0-Linux-x86.sh

robert@robert-VirtualBox:~/Downloads$S jbash Anaconda2-4.0.0-Linux-x86.sh

Welcome to Anaconda2 4.0.6 (by Continuum Analytics, Inc.)

In order to continue the installation process, please review the license
agreement.
Please, press ENTER to continue

EEE B Enter FHTXIET license agreement ATHE, NgEseEes SHIMTE |

i\ yes [E/& license agreement,

Do you approve the license terms? [yes|no]
>>>

Please answer 'yes' or
>>>

1 Ba

no :

SRTERELRIVE XBERAAMIERT( the &SRR R RIERITT ),
i Enter .

Anaconda2 will now be installed into this location:
/home /robert/anaconda2

- Press ENTER to confirm the location
- Press CTRL-C to abort the installation
- Or specify a different location below

[/home/robert/anaconda2] >>> l

SIRTRREEIE anaconada FIEERIRINE] Path &, IXEEA T4 yes .

t environment...
installation finished.
Do you wish the installer to prepend the Anaconda2 install location
to PATH in your /home/robert/.bashrc ? [yes|no]

[no] >>>
TERFITH
M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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installing: jedi-©.9.0-py27_1 ...
installing: jinjaz2-2.8-py27_1 ...
installing: jpeg-8d-1 ...

installing: jsonschema-2.5.1-py27 0 ...
installing: jupyter-1.0.0-py27_3 ...
installing: jupyter_client-4.3.0-py27 0 ...
installing: jupyter_console-4.1.1-py27_68
installing: jupyter_core-4.1.0-py27 0 ...
installing: libdynd-0.7.2-0 ...
installing: libffi-3.2.1-0

installing: libgfortran-3.0.0-1 ...
installing: libpng-1.6.22-0 ...
installing: libsodium-1.0.10-8 ...
installing: libtiff-4.0.6-2 ...
installing: libxml2-2.9.2-0 ...
installing: libxslt-1.1.28-08 ...
installing: 1lvmlite-0.11.0-py27_0
installing: locket-0.2.0-py27_1 ...
installing: 1xml-3.6.0-py27 0 ...
installing: markupsafe-08.23-py27_2
installing: matplotlib-1.5.1-nplllpy27_8
installing: mistune-0.7.2-py27_0
installing: mkl-11.3.3-0 ...

1.4.2 SIBARECE

o AN, EHSH Terminal, FAJS&IM Python higA ( Linux B python ) B

22 anaconda HIARAT

i y
Python 2.7.12 |Anaconda 4.1.1 (64-bit)| (default, Jul 2 2016, 17:42:48)
[GCC 4.4.7 20120313 (Red Hat 4.4.7-1)] on linux2
Type "help", "copyright", "credits" or "license" for more information.

naconda is brought to you by Continuum Analytics.
Please check out: http://continuum.io/thanks and https://anaconda.org

> I

1.4.3 PyCharm $giEsSTENREL R

® TE#ER PyCharm BYE4E.
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IERNSEERRRAE

Anacondaz-4.1. 1>
Linux-x86_64.5h

pycharm-
professional- Ubuntu
« 2016.1.4.tar.gz
=

e HAbin B, WITHE :

< >||MEx#sk S@ pycharm2016.1.4  bin| Q= @
il ( ? : ? ( ?

O BEERN

# Home fsnotifier Fsnotifier64 fsnotifier-arm

e ol

= Rl #Note

- E idea.properties inspect.sh libyjpagent-linux.so

B 3y

1T )

= </ @'

AEFR

© ks libyjpagent-linux64. log.xml pycharm.png

so
13-
save‘ -Kms1

Rl R W s e

@ aEmn pycharm.sh pycharm.vmoptions pycharm64.
5 vmoptions

o2 3l 5 R £

0 EEnmss

ELHERT , GHFTFFEH , N /pycharm.sh 21E :
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|

OpenJDK 64-Bit Server VM warning: ignoring option MaxPermSize=350m; support was
r' : 4 G 3 3 I.H > T

o BIETHE,

~/PycharmProjects/test

= =D

PyCharm

1f Create New Project

1 Open

¥ Check out from Version Control ~

Register # Configure ~ Get He

1 |

® Create New Project , SIE2—NUKTE , FRRESSEAOAEE T Python2.7,
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Q-0 J

b 4

New Project

« Pure Python

Location: fhome/wcy/PycharmProjects/untitled
B Django =

Interpreter: |¥ 2.7.12 (~/anaconda2/bin/python ﬂ
& Flask P ( python)
& Google App Engine EfFanacondalE A RTESS
Pyramid
B webzpy

Angular|s
Foundation

E HTMLS Boilerplate
4 React Starter Kit
Ed Twitter Bootstrap
™ Web Starter Kit

® FE— python 34 , NS :

=l File Edit View Navigate Code Refactor Run Tools VCS Window Help
@ [itest ) | test.py ) (P& @5 Q
— &7 Project ~ ‘('.) % | %~ 1= | @ test.py x =]
E g’ v DJtest ~/PycharmProject import numpy g
- : print "hello world!"{ g
R i test.py 2
; 5 2
» i External Libraries
e p
D :
=
——
Y
&= L
'l{[, " g
« X Ll
S
- 4 | .
‘i‘ & 6:TODO & Python Console  [@ Terminal | Updating Indices. Click to opentaskswlndowk
== O #Indexing... @ O 221 LF: UTF-8 & &
® Frun
M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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File Edit View Navigate Code Refactor P Run

[l test ) & test.py ) #k Debug
[ Run with Coverage

[ Project ~ |€3 = | %~ 1| [& test.py

% E3test ~/PycharmProject import & Profie
=i print | =5 concurrency Diagram for
- test. - AL
o & test.py
il External Libraries
v
E Attach to Local Process...
o [ Edit Configurations...
v #] Import Test Results

H Stop

B show Running List
Step Over

Force Step Over
Step Into

Force Step Into

Smart Step Into

I 1 2 I 1ol [el

Step Out

o

Run to Cursor

't Force Run to Cursor

¥+ 2: Favorites
"

& Resume Program

=5 6:TODO @ Python Console Term Evaluate Expression...

=

« Updating skeletons for - = r

M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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Shift+F10
Shift+F9

Alt+Shift+F10
Alt+Shift+F9

Ctrl+F2

F8
Alt+Shift+F8
F7
Alt+Shife+F7
Shift+F7
Shift+F8
Alt+Fg
Ctri+Alt+9
F9 |
AlL+F8
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File Edit View MNavigate Code Refactor Run Tools VCS Window Help

[test ) & test.py ) PS5 Q
E, B Project ~ |'EB = | ##- I+ | & test.py % ‘ &
o B3 test ~/PycharmProject import numpy @ g
& print "hello world!" =
=i [# test.py g
Im @

il External Libraries

=] 7:Struciure

Run® test - L
: jects/test/test.py
>t |he'L'Lo world!
n| 4
g = Process finished with exit code B
E | =
~i | B8 .
* e e
> 4Run " 6:TODO & Python Console [ Terminal Event Log

O .« Updating skeletons for ~/anacond... @ ) 2:21 LF* UTF-8 & &
ESlidaaul
M{=/5 : ChinaHadoop ¥REE : chinaHadoop

HF#E : Admin@chinahadoop.cn EiE : 156 1144 0609
RJLE : http://www.chinahadoop.cn




"L S S PR -
4/ ChinaHadoop.cn :IbR'J‘%ﬂHEBE’REJ

=% M3

2.1 Zel%mlY3

2.1.1 EHHE:
(—) RIaEHE :

1, &Rk

FEEE BB (An Introduction to Statistical Learning with Applications in R}
(Springer, 2013) , Y& Gareth James, Daniela Witten, Trevor Hastie and Robert
Tibshirani, 3£ 200 &#4E | B5REUE 4 MEM. ZEIRETLNXMEEERTHIEE

http://www-bcf.usc.edu/~gareth/ISL/Advertising.csv

2. ¥UEEE(SE : Advertising.csv

IR 4 %1 200 17 , T H—MEERNEm , B 3 FINBMAHE | &E—59%EH
FIE.

TNIHL

DTV . zBRRTER LS8R (LTFThsiss, TE)

(2)Radio : £ HBEA HIREH S5

(3)Newspaper : FBFHRAEARRI &HEB

FoULHARFLE -

Sales : IZEImAHE

3. &iEtEdl

MYS2S : ChinaHadoop FURHAIE : ChinaHadoop
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TV REadio  Newspaper bales
1 23001 37. 8 9. 2 2z2.1
2 44. 7 39,3 ¢h.1 10. 4
2 17. 2 45, 9 69. 3 9.3
4 151. 5 41. 3 a8.h 18. &
] 180,13 10.8 a8, 4 12. 9
5] 8.7 48. 9 Th 7.2
Y af.h 32.48 23. 0 11. 8
a 120, 2 19. 6 11.6 13 2
g 8.6 2.1 1 4.8
10 199, 3 2.0 21. 2 10,6
11 66.1 b, g 24, 2 2.6
12 2147 24 4 17. 4
13 23. 8 301 Eo. 9 9. 2
14 87. 54 T.R 7.2 9, 7
15 2041 32.9 4h 13
16 195, 4 7.7 2.9 22. 4
17 GY. 8 36. B 114 12. 5
18 281. 4 39,6 55,8 24. 4
19 G3. 2 2005 18. 3 11. 3
20 147. 3 23.9 19.1 14. 6
21 218. 4 27.7 3.4 17
22 237. 4 a1 23.4 12. 5
23 13. 2 15.9 43. 6 a. 6
24 228. 3 16.9 26. 2 15. 5
25 R2. 3 12. 6 18. 3 9. 7
26 262,19 2.0 19. 5 12
27 142. 9 29,3 12.6 15
28 2401 16. 7 22.9 15. 9
29 248, 8 27.1 22.9 15. 9
20 T0.6 16 40, 8 10,5
3l 292.9 28. 3 43. 2 21. 4
3z 112.9 17. 4 38.6 11. 9
33 a7. 2 1.5 30 9. A
o4 265, 6 20 0.3 17. 4
35 95, 7 1.4 7.4 9.5
36 290, 7 4.1 8.5 12. 8
37 26A. 9 ¢43. 8 ] 25. 4
38 T4, T 49, 4 45, 7 14. 7
39 ¢3.1 26. T 39.1 10.1
40 228 377 32 21. 5

2.1.2 LIGIEE:
TS (EMIRERTERR FIET python , SHIITFREHSSED :
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1, UER. HEEEE

ERRITEEE.

import pandas as pd
data = pd.read_csv('Advertising.csv')

data.head()

>>> import pandas as pd
>>> data = pd.read_csu( 'Advertising.csv’)
>>> data.head()
Unnamed: O TU Radio Newspaper Sales
230.1 37r.8 69.2 22.1

44.5 39.3 45.1 10.4
17.2 45.9 69.3 9.3
151.5 41.3 58.5 18.5
180.8 10.8 58.4 12.9

if _name_ == "__main__":
path = '4.Advertising.csv'
# pandas 1FEA

data = pd.read_csv(path) # TV. Radio. Newspaper. Sales

x = data[['TV', 'Radio’', 'Newspaper']]

# x = data[['TV', 'Radio']]

y = data['Sales']

# 21

# plt.plot(data['TV'], y, 'ro', label="TV")

# plt.plot(data[ 'Radio’'], y, 'g”', label="Radio')

# plt.plot(data[ 'Newspaper'], y, 'b*', Label='Newspaer')
# plt.legend(lLoc="Lower right')

# plt.grid()

# plt.show()

# 202
plt.figure(figsize=(9,12))
plt.subplot(311)
plt.plot(data['TV'], y, 'ro'")
plt.title('TV")

plt.grid()

plt.subplot(312)
plt.plot(data['Radio'], y, 'g"'")
plt.title('Radio")
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MB%E : Admin@chinahadoop.cn E31E : 156 1144 0609
ML : http://www.chinahadoop.cn




~ L g PR
A M NSRS ERAS

plt.grid()

plt.subplot(313)

plt.plot(data[ 'Newspaper'], y, 'b*")
plt.title('Newspaper'’)

plt.grid()

plt.tight_layout()

plt.show()
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3. {EH pandas 85 X(IHERE)H y (RE)

#create a python list of feature names

feature_cols = ['TV', 'Radio’, 'Newspaper']

# use the list to select a subset of the original DataFrame

X = data[feature_cols]

# equivalent command to do this in one line

# X = data[['TV', 'Radio’, 'Newspaper']]

# print the first 5 rows

print X .head()

# check the type and shape of X

print type(X)

print X.shape

# select a Series from the DataFrame

y = data['Sales’]

# equivalent command that works if there are no spaces in the column name

#y = data.Sales

# print the first 5 values

print y.head()

4. EBIIGFSESWHE

from sklearn.cross_validation import train_test_split

X_train,X_test, y_train, y_test = train_test_split(X, y, random_state=1)
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BOADEN 75%B9)I1E55E | 25%RTMEE

print X_train.shape
print y_train.shape
print X_test.shape

print y_test.shape

5. sklearn B92:1%[E]13

from sklearn.linear_model import LinearRegression
linreg = LinearRegression()
model=linreg.fit(X_train, y_train)
print model
print linreg.intercept_
print linreg.coef_

# pair the feature names with the coefficients

zip(feature_cols, linreg.coef )

FRILLEEIRINEEL , y=2.8769+0.0465%TV+0.1791*Radio+0.00345x

Newspaper,

6. Faa

y_pred = linreg.predict(X_test)
print y_pred

print type(y_pred)
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= linreg.predict(¥_test)
>>> print y_pred
[ 21.70910292 16.41055243 7.60955058 .807TB9552 .B146359
23.83573998 16.32488681 13.43225536 17173403 .333853
T4 44479482  9.83511973 17.18797614 . 73086831 .05529391
15.61434433  12.42541574 17.17716376 .08827566 .00537501
9.28438889 12.98458458 8.79950614 .42382499 .3846456

14.98082512  9.78853268 19.39643187 .18099936 .12807566
21.54678213 14.69809481 16.24641438 .32114579 .92422501
15.32498602 13.88726522 10.03162255 .93185915 .44936831
3.64695761 7.22020178  5.9962782 .43381853 .39408045
14.08371047 15.02195699 20.35836418 .5TO3634T .60636679]
>>> print type(y_pred)
<type "numpy.ndarray’>

7. BElYIRIEASTAUE

SFFIKEIEER , SN (evaluation metrics)RIEME , EXFTTEMERTEIFE
A MERE XHESEMERNTHNNE.

XENE 3 FEAEIEERIFFONE.

1)F94E35R 2 (Mean Absolute Error, MAE)

(2)¥975122(Mean Squared Error, MSE)

(3)¥9751RiRZ (Root Mean Squared Error, RMSE)

XL HAYMESTENER RMES,

print type(y_pred),type(y_test)

print len(y_pred),len(y_test)

print y_pred.shape,y_test.shape

from sklearn import metrics

import numpy as np

sum_mean=0

for i in range(len(y_pred)):

sum_mean+=(y_pred[i]-y_test.values][i])**2

M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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I print "RMSE by hand:", np.sqrt(sum_mean/len(y_pred))

BT E1S%EI RMES=1.4046,

8. A :

import matplotlib.pyplot as plt

plt.figure()
plt.plot(range(len(y_pred)),y_pred,'b',label="predict")
plt.plot(range(len(y_pred)),y_test,'r',label="test")
plt.legend(loc="upper right") #EREFAIRE
plt.xlabel("the number of sales")

plt.ylabel('value of sales")

plt.show()
SBRERWT :
30 ! ! ! i
: : : — Test
— Predict

20
15

5L _
0 1 1 | 1
0 10 20 30 40 50
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2.1.3 &R 9 :

IRIBESE y=2.8769+0.0465%TV+0.1791*Radio+0.00345%Newspaper , &I
Newspaer BIRER/ , H—EWER "IiizE-Newspaper” E=E , &I Newspaer F9%%
HMRZHARE , Bt , X MR , BESMRIFUNIRIZEREY RMSE a01E],

REBELRLE 2 PRI x BOES

X = data[['TV', 'Radio']]

>>> zip(feature_cols, linreq.coef_)
[("TU', O.046602340T710T6854T), ('Radio’, 0.18117959203112888)]

RHSE by hand: 1.38790346994

RE15EIER) 1.387

#8B& Newspaper ¥t/ , B/XGHHIOFUNERSCAME B~ EE G+,

30

— predict
— test

25| |

value of sales
[ rJ
un =]

[
(=]
—

0 1I0 2I0 3I0 4I0 50
the number of sales
AR Newspaper iIXMFHIERZIRZ S | 185 RMSE Z/\T |, #BH Newspaper %5
IEJBERNESIFATEHEANFIE T2  FERI THRMRE, A IEAILIBEARERY%
HASBRFAER | EERLZNRERWNEN.
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2.1.4iF551R :

ANEEIEAER | (BEEE T =FIEIEBORAE. W6ER 75%89
IIEREEAD 25%RTAIRES | RIFERRFNSRFIERNE L., DITERAIN
[EFHEREERED T | B MER T RABSRATDE | EEMER (B, 524
B2 T BT RITTNIEEER.

ENERFIE "BREH17]" RRE BD ANSRAes P SRR AR R Bl |
WAREREANEZFIMRE, FEASZMEEEEENT AMHEY SRS ZRIAN

MDA, BREZENE.
2.2 Logistic [@]!3
2.2.1 SCIOENRE:

SREUIHIESESITRREZAMEINRBINREYE. RE 1936 F AEXIRBIRISTIK Fisher
FIEIL"The use of multiple measurements in taxonomic problems"®${#EETE (E
ESHIZCNABBAES IR ), ZEUEEEE 3 N SEREE , 81518 50 MEA.,
Hp— P RBIESBINRELM T HRY |, MBINEETEEE T 5.

BT Fisher FURRIGEUREFER MERQGS S 38 SHA) , Bt , FfIsLIa(E
FRRRIEIEI AOEHE.

ZBOETT LAMIX NEEEE FEBE! : http://archive.ics.uci.edu/ml/datasets/Iris
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mﬁirP-DJDJLﬂR_DrP-DDDJP-“JHEDrP-rP-EDmH[\JDLﬂ
e i e R e e L i i i e i e e = S

-

2.2.2 IGdE:

(—) &z RIR:

ZEIREHEIE 150 17 B178 1 MER, 8MEAE SN ERR DFIR HEKE
i cm), EHE(RNAL - cm), BIH<E (R : cm), Bl

25, 28I : Iris Setosa, Iris Versicolour, Iris Virginica )

N =] 0 =] W~ L3 RO W T 0 W 0 o =] i 07 0D R

-

TP - L
Lo R e B s B o T s s B T o T T s T R B R B B B B

-

.2, Iris—setosa
2, Iris—setosa
2, Iris—setosa
.2, Iris—setosa
2, Iris—setosa
.4, Iris—setosa
.3, Iris—setosa
L2, Iris—=setosa
.2, Irig—szetosa
.1, Iris—setosa
L2, Iris—=setosa
.2, Irig—szetosa
.1, Iris—setaosa
.1, Iris—=setosa
.2, Irig—szetosa
.4, Iris—setosa
.4, Iris—=setosa
.3, Iris—setosa
3, Iris—setosa
.3, Iris—=setosa
.2, Iris—setosa
.4, Iris—setosa
2, Iris—setosa

TERPREE T HIREAIEXER

i=s
>Z

(B

;

(BAfiZ : cm), &R (H 3

EIREEISIE - ZiE o : 150
JE THE4HIE : Sk EHEHE : 4
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EREEISILE - Z2TE IR 150
tBXRIF - VAES Thk(E : 7

S5 - http://archive.ics.uci.edu/ml/datasets/Iris

(Z)sEBaftes:

#!/usr/bin/python
# -*- coding:utf-8 -*-

import numpy as np
from sklearn.linear_model import LogisticRegression
import matplotlib.pyplot as plt

def iris_type(s):
it = {"Iris-setosa’': @0, 'Iris-versicolor': 1, 'Iris-virginica':
return it[s]

if name_ == "_main__":
path = '4.iris.data' # #0741 ikiE

# KT, R, E5 0K 4 SR iris_type B4
data = np.loadtxt(path, dtype=float, delimiter=","
iris_type})

# JFEEHT 0 T 3 TYALK X, 4 FTFE]y
X, y = np.split(data, (4,), axis=1)

# T, (IEH BT PITF I
x = x[:, :2]

# print x
# print y

logreg = LogisticRegression() # Logistic /i) /f7
logreg.fit(x, y.ravel()) # RIEFHx,y], i EETZ5

M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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# 1A

N, M = 500, 500 # NS RAFZDE

x1_min, x1_max = x[:, @].min(), x[:, @].max() # 7 @ J[H
x2_min, x2_max = x[:, 1].min(), x[:, 1].max() # 71 217004
tl = np.linspace(x1_min, x1_max, N)

t2 = np.linspace(x2_min, x2_max, M)

x1, x2 = np.meshgrid(tl, t2) # LIRS AT T
x_test = np.stack((x1l.flat, x2.flat), axis=1) # il

y_hat = logreg.predict(x_test) # T

y_hat = y hat.reshape(x1.shape) # 1t SGIATEL A

plt.pcolormesh(x1, x2, y_hat, cmap=plt.cm.prism) # ZE1T

plt.scatter(x[:, 0], x[:, 1], c=y, edgecolors="k"', cmap=plt.cm.prism)
# FEARHTIE

plt.xlabel('Sepal length')

plt.ylabel('Sepal width")

plt.xlim(x1_min, x1_max)

plt.ylim(x2_min, x2_max)

plt.grid()

plt.show()

# G L G R

y_hat = logreg.predict(x)

y = y.reshape(-1)

print y_hat.shape

print y.shape

result = y_hat ==

print y_hat

print y

print result

c = np.count_nonzero(result)
print c

print 'Accuracy: %.2f%%' % (100 * float(c) / float(len(result)))

2.2.3 LERBHr -

(—) ERER
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Sepal width

4.5 5.0 5.5 6.0 6.5 7.0 7.5
Sepal length

(Z) &RpthR:
1. (YERRMHL  BEKEFMEE , 7£ 150 MERF , B 115 1Mk

S

DESREAER |, BHATHEABE.

IEf |, 1Ef#ER)9 76.67%
2. EEIEREZRMHE (20 4 MEEMER ), BXETZIER | tHRIE

W, 3E AWESRI, 75 150 AR , 57 144 ANKIER | ERER

96%—— SR RIF.
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BET RERIMFIRBHLARFF

3.1 BirES

1, ZEIRFFORETARMBIRER. 5.
2, FIREIHERTAY python L.

3. I sklearn YIZRRFIBENFRMN , FHEER T EHITRRBI TR,

3.2 LI HHE

HUREE : Iris (BREE ) BURE

IZEEERTE Logistic BIIFFREX BN BEN 2.2.1 T RERPFIH TEHIEENBEXE

il

3.3 HhFEM (Decision Tree) Fpf:F{EF
3.3.1 REFEHAVIFIE

REERS ( Decision Tree ) 2—FhEBE RN 1Z2(FHEND SRS, BIT)IZREUREEIASR
&, ATLASSUERIRAIAISUEH T DS, REREERAM S
1) REPHEEIETLUEMYF , BERAY  BEFALST;

2) MRS, REWRAFERGE , REFER | 8 XUNSEA BEREABETR

EHIRE.
o REMLR  IHEEREARS  BHERZ TER  XEEGREASUR , BTLA
EBEABRANSEEIE, fRe : oJReF—Eid ELECaE (TS )
M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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o BB XKFNZR "BEFREEREENERF"  NSRaHFIRIESESES |
M, IRIEX MEFERI S HRAVEIED S | JLBRERERIERE (£
D EREERRERRENEN ) ERISERBRIRLD & BEELTFERIRD.
FRIDZfE | D HNSE NP EBRETEE , BEEITE SRR AE—KT

= TR,

3.3.2 sk-learn HARERIAY(ERE

sklearn FE(H T HRERIEIHEE T % , B DecisionTreeClassifier 53588 |, BaEEXT
IR T2 | BREN RIS SEFMAE VAR , A EEIME TR
( http://scikit-learn.org/stable/modules/generated/sklearn.tree.DecisionTreeC

lassifier.html )

class sklearn.tree.DecisionTreeClassifier(criterion="gini', splitter='best’, max_dept
h=None, min_samples_split=2,min_samples_leaf=1, min_weight_fraction_leaf=0.0,
max_features=None, random_state=None, max_leaf_nodes=None,class_weight=N
one, presort=False)

BESRNRE, IFHREG gini" (B0A )
criterion:string KRR Gini impurity 5"entropy"{tRAIE
information gain

— TR FSRAE T RIS S KRR STFIIR
splitter:string IR "best( BUIA ) iGREIFAISZE; random”
IEERIFRIBED 2K,

MEIRARE. GRE"None" ( BIA ) TS
me—BY REIIFMENMFERENEE
max_depth:int or None FFrENMH FHT AR#slaadbF
min_samples split M H X &8 . Z W
max_leaf_nodes 242/ None,

EET FEHRLUINE) |4 R T 5 RINE
K. EEABUESERIRRNF , ANRIZS true
persort:bool FIRESIRIEIIGROITTE, HEA—MNNEESE
HE—NREZIRAVRFN T BTLARE 2
HIEFE. BAA False

SRR
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HEFE : Admin@chinahadoop.cn E31E : 156 1144 0609
ML : http://www.chinahadoop.cn




" I e PR
A M NSRS ERAS

FEfhs>288—#¢ , DecisionTreeClassifier B MAEEMA : X , BREZEE , K
INAn_sample,n_fearure] FRUIIGHEA ; Y, EAEE, K/NAIn_sample] 250l
HREARDHEIFE, BT DecisionTreeClassifier RN AN BRI AIRE |
RS RIREIRE TR AT RS | X, Y RO, EER X, Y

1845 fit O REH TSR , BEIREELRIRIRI A TTIN,

From sklearn import tree
[[e, e], [1, 1]]
[8, 1]

= tree.DecisionTreeClassifier()
= clf.fit(Xx, Y)
.predict([[2., 2.]])

FENFF#F ( Random Forest)

BEALERFK ( Random Forest ) , $ERIZFI S EIXI AR TG H FRNAT—Fhor 2828,
EBEXHURERR TR TIE NSRS RRERN | LIRS TR SRR HESITE
BRI RS HIRSE L& B,

sklearn iRt TRENARMEIHERTS% . B RandomForestClassifier 52535 , B8
EXEURHTESHE  BREN RIS SEHAS VTRV  EH RS2 SRR

SPRISEAERIL.

class sklearn.ensemble.RandomForestClassifier(n_estimators=10, criterion="gini
', max_depth=None,min_samples_split=2, min_samples_leaf=1, min_weight_fractio
n_leaf=0.0, max_features="auto’,max_leaf _nodes=None, bootstrap=True, oob_scor
e=False, n_jobs=1, random_state=None, verbose=0,warm_start=False, class_weig

ht=None)
n_estimators: integer REN LA ARSI AR |, BHAK 10
[ RRERBIERRF RS bootst
SR bootstrap:boolean TlJ‘I Fiﬂéﬁﬁw?’]{jﬂﬂmmﬁﬁﬁ oostap
HETTE | BROAAY True
max_depth:int or None WIS ARE. MRZ"None" (2KA ) AU
E!'" E
fH=/A5 : ChinaHadoop FiR41E © ChinaHadoop E
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TrRe—BY BEIIENH-FEEHER
REFMBENMHFLTRHBELE LT
min_samples_split M X =, 2|
max_leaf_nodes 24279 None,
BESENRE. STHHIRER"gini" (B
criterion:string i\ ) (KFRBIE Gini impurity 5"entropy"{{
FAIE information gain

E# RandomForestClassifier BB TMREBA : X , MEHEE , K/M\A

[n_sample,n_fearure] IZRUIGAER ; v, (BAEERL , K/ AIn_sample] FFHUEREARRID 2

T, X, Y I BIERR S it EEHTI% (S EIORRRTRTRI A TR,
3.4 LR
3.4.1 TS

1) tRIESCIFASE—E L Python fi#RE2S , R Numpy/Matplotlib/sklearn &
FEIERRRE.

2) %% graphviz TR , EFEERFMEE(ER dot MIASRAISI A |, #E
FALER). Graphviz 2— M RRNEREERY , BFRABREE. TRER
ERXR  CETENMNE. £MER  WETRE  SUBEIMITRIT , 8%
FES T ERRARAR 2. ZTENEN TEIER

http://www.graphviz.org/Download.php.

3.4.2 {XF35EIR

(— ) fiEF sklearn BYRERIN T SRAITERARS

def iris_type(s):
it = {'Iris-setosa': 0, 'Iris-versicolor': 1, 'Iris-virginica': 2}
return it[s]

M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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\ = s
g S SREERAT
# EERE, IEETE, MK, AR5
iris feature = 'sepal length', 'sepal width', 'petal length', 'petal
width'

if __name__ == "_main__":
path = u'4.iris.data' # #7 V/1E6#F

# BB, JERZEHE, HG N, A4 TIE R iris_type B FE
data = np.loadtxt(path, dtype=float, delimiter=',"', converters={4:
iris_type})

# JFHIENT 0 £ 3 T4k x, F 4 TITFE]y
X, Yy = np.split(data, (4,), axis=1)
# 09 T EHLE, IXTEHT BT AT TE

x = x[:, :2]

# AR BHA it

# min_samples_split = 10: WIRiZ450 6 EHIFFEAZIH AT 10, W HTHE)
XIH ;3%

# min_samples_leaf = 10: ZrjFRZ5m 7)), 13EIHIF 1 T45 0 FEAE H 75
AT 10, W 3%: G0, #7573

clf = DecisionTreeClassifier(criterion="entropy’,
min_samples_leaf=3)

dt_clf = clf.fit(x, y)

# IRFF
f = open("iris_tree.dot", 'w')
tree.export_graphviz(dt_clf, out_file=f)

# A

N, M = 500, 500 # /7571 = LM

x1_min, x1_max = x[:, @].min(), x[:, @].max() # 7 0 JJ/7[H
x2_min, x2_max = x[:, 1].min(), x[:, 1].max() # 71 JI1715/%H
tl = np.linspace(x1_min, x1_max, N)

t2 = np.linspace(x2_min, x2_max, M)

x1, x2 = np.meshgrid(tl, t2) # “LLL/H5500 0k

x_test = np.stack((x1.flat, x2.flat), axis=1) # /il

y_hat = dt_clf.predict(x_test) # 77

y_hat = y hat.reshape(xl.shape) # /.2 L5 A/

plt.pcolormesh(x1l, x2, y_hat, cmap=plt.cm.Spectral, alpha=0.1) #
T E 942 75 Paired/Spectral /coolwarm/summer/spring/OrRd/Oranges

plt.scatter(x[:, 0], x[:, 1], c=y, edgecolors="k"', cmap=plt.cm.prism)
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# AN

plt.xlabel(iris_feature[Q])
plt.ylabel(iris_feature[1])
plt.xlim(x1_min, x1_max)

plt.ylim(x2_min, x2_max)

plt.grid()
plt.show()

# NGHE LRI TR

predict(x)

hat = dt_clf.

y_

# UFEI T print A GEGEEF 2

y = y.reshape(-1)
print y_hat.shape
print y.shape

Fy_hat #IEHL

2N

22

#

# True JTMWIEW, False TR

result = (y_hat == y)

print y_hat
print y

print result

# 200 RN

np.count_nonzero(result)

print c

C

" % (100 * float(c) / float(len(result)))

print 'Accuracy: %.2f%%

SCIREERA -

yapim |edas

1.5

7.0

6.5

6.0
sepal length

5.5

5.0
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saunples = 14 aples = sanples = 13
ab vaine = [0, 5, 6] value = 0.2, 31 vaine = [0, 7, 6]

X0] = 6.3
entropy = 0.9163

sanples = 6
vake = [0, 2. 4]

oy = 33153
smap!
nnu-[u 1.2]

samples = 4 mples = 3
valne = [0.0.4] | | valne = [0.1.2]

vale = [0, 2, 6)

LR
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s LB NERHEERAE
1. (YERRNMFL : HEKEMNEE , £ 150 MEATF |, B 123 193K
ZRERREAER  BERAATOOARR ; §2.2
AT Logistic [@J318EL | [EFEZRIRE LT,

1Ef |, IEFRZR) 82%

2. AJLAERRBEARMRIS T, | H— RS I8R5 ERUIERR—K

EFELERE max_deep,. min_samples_spli. min_samples_leaf &£%4 , f5lL

LA
ISERAARRRMNHE. BETARMERINEBRAES , XBLEHSTIOERIT |, SEHERL
Rex

ﬁﬁwﬁﬁﬁﬁ&&%ﬁl

‘ R R R S I ) ] j ;
1550556065 707580 45500556065 7.0 7.580 255055 6065707580
THEKE HEKE HEKE
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X < X X 2

#

.S

SREHERFE “FEHARN" FXER

ASF T T T T T B T T T T
P : s TR S e
40 a 61
o2op o
51 : :
35} - :
o i dmrs )
il g
30F ] S
R ‘ 10} g
: 3L
25 o :
2k 0.5} A
20 o = ]_ R =———————— L o —=3 ; = = 2 = = = : :
R R N S S N P SR R NS 1Y Sutt oo ot OO UG OO OO o
4550556065 707580 4550556065707580 455055 6065707580
K K HERE

~ 30 55
EEREE

(=) {3 sklearn AYRSRAIREIFRIFERAAD -

100

np.random.rand(N) * 6 - 3 # [-3,3)
ort()

np.sin(x) + np.random.randn(N) * ©.05

x.reshape(-1, 1) # 7257, 757N TFA, BEIMFEARAE 1 2800

LB AR TR S

depth = [2, 4, 6, 8, 10]
clr
reg = [ DecisionTreeRegressor(criterion="mse', max_depth=depth[0]),

= 'rgmby’

DecisionTreeRegressor(criterion="mse"', max_depth=depth[1]),
DecisionTreeRegressor(criterion="mse"', max_depth=depth[2]),
DecisionTreeRegressor(criterion="mse"', max_depth=depth[3]),
DecisionTreeRegressor(criterion="mse', max_depth=depth[4])]

plt.plot(x, y, 'ko', linewidth=2, label='Actual')
x_test = np.linspace(-3, 3, 50).reshape(-1, 1)
for i, r in enumerate(reg):

dt = r.fit(x, y)
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y_hat

plt.plot(x_test, y_hat,
label="Depth=%d"' % depth[i])
plt.legend(loc="upper left')

dt.predict(x_test)

-', color=clr[i], linewidth=2,

plt.grid()
plt.show()
15 . ! . | .
+ » Actual '
— Predict
10l
05+F-
0.0+

_15 | 1
-3 -2 -1 0 1 2 3
15 T T T T T
e e Actual ' '
— Depth=2
10 — Depth=4
— Depth=6
— Depth=8 ; ; _ :
Depth=10
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(=) REMSHEETT

5 :

N = 100
= np.random.rand(N) * 8 - 4 # [-4,4)

x.sort()

yl = np.sin(x) + np.random.randn(N) * 0.1

y2 = np.cos(x) + np.random.randn(N) * 0.1

y = np.vstack((yl, y2)).T

x = x.reshape(-1, 1) # 7257, 79FIN TMFA, BETFFAAEE 1 2807

deep = 10
reg = DecisionTreeRegressor(criterion="mse', max_depth=deep)
dt = reg.fit(x, y)

x_test = np.linspace(-4, 4, num=100).reshape(-1, 1)

y_hat = dt.predict(x_test)

plt.scatter(y[:, 0], y[:, 1], c="r"', s=40, label="Actual')
plt.scatter(y_hat[:, @], y_hat[:, 1], c="g', marker='s', s=40,
label="Depth=%d"' % deep, alpha=0.6)

plt.legend(loc="upper left')

plt.grid()
plt.show()
R -
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1.5 ,

e®¢ Actual

05+ @

00F &

-1.5

msg Depth=10]|

215
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FLE Python F{E 115 S5HLes 5 > &
9.1 Numpy

9.1.1 S\#iAR:

NumPy (Numeric Python) f& Python FJFFIREMETIHEY R, &0 HRA-E AN AL H KSR
F, tb Python H S HIHREHFR (nested list structure) Z5HEEAHIZ . NumPy & 5 #%
PN 9k Python A8 R 1 4 3 H 5 98 K9 MatLab.

NumPy (055 758K N 4E50H,  FUARCROGAR B3, T84 C/C++M Fortran ARSI
THA, PLKSERHMZMARE . B R BE LR SR 2. NumPy RO [z 5
SciPy BCA M EINIT(E. B8R4t T V2 7 EEmE TR, . SERERIERA, RELk
H, ASKEE IS EEE .

9.1.2 KFRMERL(ERANE

1.numpy #4B5 python FIFRAZERILL

import numpy as np
# QRN 1007
arr = np.arange(le7)
larr = arr.tolist()
def list_times(alist, scalar):
for i, val in enumerate(alist):
alist[i] = val * scalar
return alist
# FIF IPython HIBEAR J7i%
timeit TF5IZ1THFE timeitarr * 1.1
>>> 1 loops, best of 3: 76.9 ms per loop
timeit list_times(larr, 1.1)
>>> 1 loops, best of 3: 2.03 s per loop

2. BEREAHR EAERE

(1) MFUzREEHR

alist=11, 2, 3]
arr = np.array(alist)

M{=/5 : ChinaHadoop ¥REE : chinaHadoop
HEFE : Admin@chinahadoop.cn E31E : 156 1144 0609
ML : http://www.chinahadoop.cn




e = =
L& 50 SRS RIEEIRAT

(2) np.arange()

arr = np.arange(100)
arr = np.arange(10,100)

(3) np.zeros()

arr = np.zeros(5)

np.zeros((5,5))

cube = np.zeros((5,5,5)).astype(int) + 1
cube = np.ones((5, 5, 5)).astype(np.float16)
arr = np.zeros(2, dtype=int)

arr = np.zeros(2, dtype=np.float32)

(4) reshape()

arrld = np.arange(1000)
arr3d = arrld.reshape((10,10,10))
arr3d = np.reshape(arrls, (10, 10, 10))

(5) revel()
{EF5 reshape 18R

(6 ) shape EREUERIRAIASIA
arrld.shape

TR WEIEROREAIN R RN THIENE YA | BIRENE T HERSIA |

F— P EHERINE S — MBS,

3. icRHAE

(1) fUEBiCREEHWE

recarf = np.zeros((2,), dtype=('i4,f4,a10'))
# BIEBAR/NA 2 FUCREE | 380 4 TR 4 FHFREEN 10 FHFRF
recarr[:] = [(1,2.,'Hello"),(2,3.,"World")]

(2) 55 zip()

recarr = np.zeros((2,), dtype=('i4,f4,a10'))
coll = np.arange(2) + 1

col2 = np.arange(2, dtype=np.float32)
col3 = ['Hello', 'World']

recarr[:] = zip(coll, col2, col3)
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(3) IBFIEED
recarr.dtype.names = ('Integers', 'Floats', 'Strings')

(4) fERFIEBITEE

recarr('Integers')

4. ESIFDA

(1) numpy 12T ST matlab RS IF0Y)

alist=[[1,2],[3,4]]

alist[0][1]  #python =\

arr = np.array(alist)

arr[0,1]  # BNITR
arr[;1] #5175
arr[1,;] #8147
(2) np.where()

RIERHERNERS S

index = np.where(arr>2)
new_arr = arr[index]
new_arr = np.delete(arr, index)

RS

index =arr>2 # BR|—\MB1iEXH
new_arr = arr[index]

IR B HISREREER  MER LR~ index" {REZHHEENS index HRAY &

HEEE.

5. NumPy E0¢HRITR/RIE(E
NumPy $RTTER A LUBITIBERIAT S BRI

il :
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# BUEELN Plot A F7REYEE

img1 = np.zeros((20, 20)) + 3
imgl[4:-4,4:-4]=6
imgl[7:-7,7:-7] =9

# SREEUERT 2 B/VT 6 RITTERES|

index1 =imgl>2
index2 =imgl <6

compound_index = index1 & index2

# ENSTEREE

compound_index = (imgl > 3) & (imgl < 7)
img2 = np.copy(imgl)
img2[compound_index] =0

# 8%l Plot B.

# EERIEAPIEIRF

index3 =imgl ==
index4 = (index1 & index2) | index3 img3 = np.copy(imgl)

img3[index4] =0 # 1§%| Plot C.

Plot A Plot B Plot C

B

import numpy.random as rand
a = rand.randn(100)
index=a>0.2

b= alindex]

b=b**2-2

alindex] =b

6. IESIRIE
(1) Python IEE XA

f = open('somefile.txt’, 'r') # LARIEATFIFE, 'r FE
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alist = freadlines()  # BEXHAFIENIIR , B—1TA—IIFRTEH

file f.close() # KA

f = open('newtextfile.txt', 'w') # AT ARFIFHE , ‘W TR

fwritelines(newdata)  # SAEIE

f.close() # KIS

TR SRR R RE

(2) Numpy XS

Python IEEXMHXHEATTEEMERY , BRANESLIERANIE., HXHR
BEEN , BRI Numpy 438 | 77 numpy.ndarray 2B GIE,

Bl

import numpy as np
arr = np.loadtxt('somefile.txt')
np.savetxt('somenewfile.txt')

NRIFZFVEARREIA—E , NITFEISEUESRE | NumPy FESRIRTFEUERISE B
recarray , EJLAFBYLER ndarray BIRFRITTIESKRXSTTRIATIRE, recarray #0ERE TREERR
FANAE | ARFBERNERTLAERA matplotlib.mlab SCHY,

B -

14 example.txt AFUIT

XR2132.789 1
XR22 33.091 2

ENEGE

table = np.loadtxt('example.txt',
dtype="names': ('ID', 'Result’, 'Type'),
'formats': ('S4', 'f4', 'i2'))

B AIERNAEUES Ascl #220AY |, (5 Asciitable BiEELE IS,

(3) TSI
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7.

MR AR ERTSE | (BRIESEEA AN e —HHS4AEEL | Bl
AREIRIBE S ER M.

il :

import numpy as np

data = np.empty((1000, 1000)) # BUEE—PMIARIEEHE
np.save('test.npy', data)  # {RIFEIE
np.savez('test.npz', data)  # [E4R(RIZEEE

newdata = np.load('test.npy') # IENEIE

7ER : NumPy 558 numpy.save F1 numpy.load RIS A HIS4 |, {BF IS

4 RBEHE NumPy MES | scipy.io AJLARMESEE AR HEHIS 4
#Fi=E

(1) ZMELER

NumPy HAERIEERZEXNMTRENESE | FERIEEAHTRFEE | 7]
LAEFS numpy.dot #[1 numpy.transpose 73 BURiH{TREM IR EZEMEMEE., HELR
ET RN TR T XHEIEER.

NumPy B9 matrix ZEBUN BT AEERIZ R A SHITIZEE.

1l : {HF3 matrix B FEH

3x +6y—5z=12
x—=3y+2z=-2
5x—y+4z=10

;2 2L

import numpy as np
A = np'matrix([[3r 61 -5]I [11 _31 2]1 [51 _11 4]]) # E}Z%EBE
B = np.matrix([[12], [-2], [10]1])
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X=A**(-1)*B # KoEH
print(X)

B - EFREERSTEE

import numpy as np

a=np.array([[3, 6, -5], [1, -3, 2], [5, -1, 4]])
b = np.array([12, -2, 10])

x = np.linalg.inv(a).dot(b)

print(x)

TR HENEREEREER  MEN 7T EFRPRISETERE 3, BINEREE
9.2 Scipy B

9.2.1 245

Scipy 2—m 8. ZTEA. EAREFEMNTIERITRY python TEE, BEESKLT. U

. PREMEIRER, EEMER, ESMEIGLE. BMOhEKERSRSHFE.

9.2.2 URMEHEEAEATTE

1. &l

(1) BEEEEUS

SciPy BREY curve_fit SERETRABGEHITEMERIRDHT. TH EER flx)=ax+b
ERHRRERIEE , PSR curv_fit US.

Bl - ZettmE3

import numpy as np from scipy.optimize

import curve_fit

#BUEERREL f(x)=ax+b
def func(x, a, b):

returna *x+b

# BEETRREURE
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x = np.linspace(0, 10, 100)
y = func(x, 1, 2)

# OIS

yn =y + 0.9 * np.random.normal(size=len(x))
# I BIREEE
popt, pcov = curve_fit(func, x, yn)

# BHRILSE

print(popt)
14
12

10

= Function
- Best fit

|

Bl . B RIG

# BlEEREL

def func(x, a, b, c):
return a*np.exp(-(x-b)**2/(2*c**2))

# SR T AR

x =np:linspace(0, 10, 100)
y =func(x, 1, 5, 2)

# NDOIERS

10

~N

yn =y +0.2 * np.random.normal(size=len(x))

# S

popt, pcov = curve_fit(func, x, yn)
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1.51 m—y .
|| == Function|
‘ ~— Best fit |
|

1.0}

0.0}

(2) ERECKAR
SciPy B9 optimize HIRFPERERIRECKAETER |, fsolve RETPEFEAN.

Bl - ColEERECKAE

from scipy.optimize import fsolve
import numpy as np

line = lambda x: x + 3

solution = fsolve(line, -2)

print solution

1.5
Function
1.0HC00 Root
0.5
0.0
=0.5
=1.0
=1.55 y . . _— : -
-4.5 -4.0 -3.5 -3.0 -2.5 -2.0 -1.5

B - RERERZ X R

from scipy.optimize import fsolve

import numpy as np
# FATKARRYBRER

def findIntersection(funcl, func2, x0):
return fsolve(lambda x : func1(x) - func2(x), x0)

# MR

funky = lambda x : np.cos(x / 5) * np.sin(x / 2)
line = lambda x: 0.01 * x- 0.5
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x = np.linspace(0,45,10000)
result = findIntersection(funky, line, [15, 20, 30, 35, 40, 45])

# EHHERR

print(result, line(result))

1.0r

0.0}

-0.5]

Funky func
Line func

~1.0L z z s . . . . . J
0 5 10 15 20 25 30 35 40 45

2. (8
(1) interpld

Bl - IESZXEREEE

import numpy as np from scipy.interpolate
import interpld

# B SIRERTETE

x = np.linspace(0, 10 * np.pi, 20) y = np.cos(x)
# 95U linear 1 quadratic fHE

fl=interp1d(x,y,kind='linear")

fq = interp1d(x, y, kind="quadratic')

xint = np.linspace(x.min(), x.max(), 1000)
yintl = fl(xint)

yintq = fg(xint)

Linear

._.
3)

Quadratic

=
v

10 1

w

20 28 30

w
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(/2 ) UnivariateSpline

Bl IREEIREEE

import numpy as np from scipy.interpolate
import UnivariateSpline

# IR SRERTIEEETE

sample =30
x=np.linspace(1,10*np.pi,sample)
y=np.cos(x)+np.log10(x)+np.random.randn(sample)/10

#HE, 2% s /9 smoothing factor

f = UnivariateSpline(x, y, s=1)
xint = np.linspace(x.min(), x.max(), 1000)
yint = f(xint)

3.0

Interpolation
2.5 Original

2.0 - ¢ 4

1.0 A
0.5 \ A y £
0.0 p .

-0.5

-1.0

(3) griddata

Bl - A EREEEE A

import numpy as np from scipy.interpolate
import griddata

HE X —NEREY

ripple = lambda x, y: np.sqrt(x**2 + y**2)+np.sin(x**2 + y**2)

N
3}

30

#AERY, grid B8, SEE X T AR grid ZUERY step , HTIZEEW step /9 5

grid_x,grid_y=np.mgrid[0:5:1000j,0:5:1000j]
# ERATIREREAEEE

Xy = np.random.rand(1000, 2)
sample = ripple(xy[:,0] * 5, xy[:,1] * 5)

# A cubic FiAHEE
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grid_z0 = griddata(xy * 5, sample, (grid_x, grid_y), method='cubic')

FEP , EMAREEE  ETPNEREFHRERNES , GENEERNEE. E BIE
BRE | £RERRIEAREUERD,
( 4 ) SmoothBivariateSpline

Bl : FIREESEEER

import numpy as np from scipy.interpolate
import SmoothBivariateSpline as SBS

# TEMEREL
ripple = lambda x, y: np.sqrt(x**2 + y**2)+np.sin(x**2 + y**2)
# ERFREFAR

Xy= np.random.rand(1000, 2)
X, y = xy[:,0], xy[:,1]
sample = ripple(xy[:,0] * 5, xy[:,1] * 5)

# 1&(E

fit =SBS(x * 5, y * 5, sample, s=0.01, kx=4, ky=4)
interp = fit(np.linspace(0, 5, 1000), np.linspace(0, 5, 1000))

iE :SmoothBivariateSpline BRHMRFRIMLL Spline BIF—L (BRCIIHARETEE =

—Lt |, 1BXIMES Spline EANEENL,

3. Ay
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sciPy FRIFRS RIEREYETRRS |, sSymPy BE— MIERHSHWTEE,
(1)FRRRD B -

3
f cosZ(e*) dx
0

import numpy as np
from scipy.integrate import quad

# TENAFREREL
func = lambda x: np.cos(np.exp(x)) ** 2
# 9

solution = quad(func, 0, 3)
print solution

# BHERP F—NEFARDE FIRRE

#(1.296467785724373, 1.397797186265988e-09)

Ho |
0.8 |l | |
0.6
0.4

0.2

0.0 —
(2) BERD

B

import numpy as np

from scipy.integrate import quad, trapz

# Setting up fake data

x = np.sort(np.random.randn(150) * 4 + 4).clip(0,5)

func = lambda x: np.sin(x) * np.cos(x ** 2) + 1

y = func(x)

# Integrating function with upper and lower # limits of 0 and 5, respectively
fsolution = quad(func, 0, 5)

dsolution = trapz(y, x=x)

print(‘fsolution ="' + str(fsolution[0]))

print('dsolution ="' + str(dsolution))

print('The difference is ' + str(np.abs(fsolution[0] - dsolution)))
#fsolution=5.10034506754
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# dsolution =5.04201628314
# The difference is 0.0583287843989.

2.5
Function
« Data points

4. Fit
SciPy P EFE mean, std, median, argmax, & argmin FEERPEARGITHRE, MR
numpy.arrays REIRNE T AEPDFITEREL , LETF{FER.

Al
import numpy as np

# BUEEA/NA 1000 HIBEHEZE
elements x = np.random.randn(1000)

mean = x.mean() # B

std=x.std()  # FEE

var=xvar() # J5&

Scipy FIAEIE T BFHMm, REFTH., EEFIEHMO SciPy B scipy.stats BFE S
T KR 80 FELES A 10 FESE S . TEIREY B 20 FESS HmAREEREL.

XL 0 BREESCEBKH T numpy.random ERiZEY,
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Alpha Cauchy Erlang Fisk
|'|| TAY
(\
[\ __
[\ Y
| -
Gamma Gilbrat Invgauss Laplace
II.'-I |
I\
[\ [\
| .
Logistic Lognorm Lomax Maxwell
|
|
|
II I | -
Nakagami Norm Powerlaw Rayleigh
(
|
|
Rdist T Triang Wald
[
n
|
|

BIVMTTERMER scipy.stats REIDTRRT : HIRERZEREL ( PDFs ) RFRDTHER £
( CDFs ). BEHZEEHREA (RVSs ) B HUREREL ( PPFs ) &, THETIVELES DHEE

KRN AR 10,

PDF = o(~*"/2/¥27

B

import numpy as np
import scipy.stats import norm

# BIEEAXE

x = np.linspace(-5,5,1000)

# REIESDMSEL, loc AHE | scale NiWEE
dist = norm(loc=0, scale=1)

# 1SRIIEZSSRRY POF # CDF

pdf = dist.pdf(x)

cdf = dist.cdf(x)
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# FRIBSTAERL 500 MNBEHEL

sample = dist.rvs(500)

BILAET sciPy.stats RRMHAELSTEMBENEL , BRZFEEXE. RIS, a0
BRSTE, ZIHT. JMEDHEEROMIERBERER, TRXAVESHE 57
BREL (PMF):

| PMF = (1 — p)*~D p

£l :

import numpy as np
from scipy.stats import geom

# REJADHRISE

p=0.5
dist = geom(p)

# REFAKX(E
x = np.linspace(0, 5, 1000)
# 1§2IJUTZHAY PMF F0 COF

pmf = dist.pmf(x)
cdf = dist.cdf(x)

# HERY 500 /MEAZL sample = dist.rvs(500)
(2)BRER
Sciy AR 60 FRITEREL, stats BHEIE 7B kstest F] normaltest EHY
=
AUGHEREY RO ARBIRNEFM ST, I AEERXET R , EXNEHE §
BRFERE , BN TRERIREEIINESR.

Bl - HEADIEIR

import numpy as np
from scipy import stats

# SERY BFE 100 MRMESDTRIBETIEER
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sample = np.random.randn(100)

#M normaltest ISR

out=stats.normaltest(sample)
print('normaltest output')

print('Z-score ="' + str(out[0]))
print('P-value ="' + str(out[1]))

# kstest 2ILIEHISERY Kolmogorov-Smirnov 1836 , XBENIIESHRHITIEE |

#D 2 KS ST EAYE B3 o #lF

out = stats.kstest(sample, 'norm')

print("\nkstest output for the Normal distribution')
print('D = ' + str(out[0]))

print('P-value ="' + str(out[1]))

# ST LA SR o R TS, fl0 wald 315

out = stats.kstest(sample, 'wald')

print("\nkstest output for the Wald distribution’)
print('D = ' + str(out[0]))

print('P-value ="' + str(out[1]))

SciPy RY stats IHRAIARM T —LAHAREL , A/ UTF3Y (gmean ) fRE( skew ) #F
ABREN ( itemfreq ) Z5,

B

import numpy as np
from scipy import stats

# SERVEIE 100 PMRMIESDTHRIBETIEE A

sample = np.random.randn(100)

# JEFIIE BT 0

out = stats.hmean(sample[sample > 0])
print('Harmonic mean ="' + str(out))

# 1UHH -1 3 1 ZEFARIYE

out = stats.tmean(sample, limits=(-1, 1))
print("\nTrimmed mean ="' + str(out))

# LEHARE

out = stats.skew(sample)
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(=5

2%

print("\nSkewness =" + str(out))
# BREY describe AJLA—IREGHEARIZTHAASRITHER

out = stats.describe(sample)
print("\nSize ="' + str(out[0]))
print(‘Min =" + str(out[1][0]))
print(‘Max = ' + str(out[1][1]))
print('Mean ="' + str(out[2]))
print('Variance = ' + str(out[3]))
print('Skewness ="' + str(out[4]))
print('Kurtosis = ' + str(out[5]))

SciPy B9 stats IRRPAEREFITTH , JLIRBEBASHFE. BAILIARY , BT

ESS1E Python FERE RIESHATHITHHT. LLIh, Pandas 2 python B—138 AHITE

B LAEREE D TIRERISET 2.

5. SERFERXST

SciPy £33F scipy.spatial Z8F1 scipy.cluster 22D IR TFBIFIEREDHT. BIE BT D

ERZERER , FERERINFREREEN (va) FIEREEE (hierarchy ),

(1)REE1L ( Vector Quantization )

FEEURESWIE. MEEREMEREFMHBANANE. XBEKEEERES 1

A,

RS SIIEE=ES

import numpy as np
from scipy.cluster import vq

# EREUE

¢l = np.random.randn(100, 2) + 5
c2 = np.random.randn(30, 2) - 5
¢3 = np.random.randn(50, 2)

# BRTEEUERA— 180x2 AYEEH
data = np.vstack([c1, c2, c3])
# FIF k WEDETERENROIGE
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centroids, variance = vg.kmeans(data, 3)

# & identified PIFRK T EIRERELRIER
identified, distance = vq.vg(data, centroids)

# RIS RBIRVETE

vqcl = data[identified == 0]
vqc2 = data[identified == 1]
vqc3 = data[identified == 2]

Original VQ identified

(2)EIREREE

EMTHIBRSEER, TER—MNEREEEIFIF MA— M EEERN M7

fl

M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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IMPREL

# coding:utf-8

import numpy as np

import matplotlib.pyplot as mpl

from scipy.spatial.distance import pdist, squareform

import scipy.cluster.hierarchy as hy

# FIT SRR SETRRIREL

def clusters(number=20, cnumber=5, csize=10):
# BREIRMEHTD T

rnum = np.random.rand(cnumber, 2)
rn = rnuml:, 0] * number
rn = rn.astype(int)
rn[np.where(rn <5)] =5
rn[np.where(rn > number / 2.)] = round(number / 2., 0)
ra=rnum[:; 1] ¥ 2.9
ra[np.where(ra < 1.5)] = 1.5

cls = np.random.randn(number, 3) * csize

ML : http://www.chinahadoop.cn
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# Random multipliers for central point of cluster
rxyz = np.random.randn(cnumber - 1, 3)

foriin xrange(cnumber - 1):

tmp = np.random.randn(rn[i + 1], 3)

x = tmpl[:, 0] + (rxyz[i, 0] * csize)

y =tmpl[;, 1] + (rxyz[i, 1] * csize)

z =tmpl[;, 2] + (rxyz[i, 2] * csize)

tmp = np.column_stack([x, y, z])

cls = np.vstack([cls, tmp])

return cls

# CIERASERCEIR N B ErE

cls = clusters()
D = pdist(cls[:, 0:2])
D = squareform(D)

AR

fig = mpl.figure(figsize=(8, 8))

ax1 = fig.add_axes([0.09, 0.1, 0.2, 0.6])

Y1 = hy.linkage(D, method="'complete')

cutoff = 0.3 * np.max(Y1[;, 2])
Z1=hy.dendrogram(Y1,orientation='left',color_threshold=cutoff)

ax1.xaxis.set_visible(False) ax1.yaxis.set_visible(False)
N

ax2 = fig.add_axes([0.3, 0.71, 0.6, 0.2])

Y2 = hy.linkage(D, method="'average')

cutoff = 0.3 * np.max(Y2[:, 2])
Z2=hy.dendrogram(Y2,color_threshold=cutoff)
ax2.xaxis.set_visible(False) ax2.yaxis.set_visible(False)

# S IEERERE

ax3=fig.add_axes([0.3, 0.1, 0.6, 0.6])

idx1 =Z1['leaves']

idx2 = Z2['leaves']

D = D[idx1, :]

D =D[;, idx2]
ax3.matshow(D,aspect="auto’,origin='lower',cmap=mpl.cm.YIGnBu)

ax3.xaxis.set_visible(False) ax3.yaxis.set_visible(False)

# REER L BTER

fig.savefig('cluster_hy_f01.pdf', bbox = 'tight')
mpl.show()
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;

EEEEAUE T HIERZERES (BRERHELEERX ST, FREL foluster ATLA

RIBRERX DS, HEHERKBT linkage BREFTRANITIE | W complete T single
F BB SHBEIEBE, dendrogram BREIPENARIBIER 0.7 * np.max(Y[;, 2]) , IX
BiRER 0.3,

i

# SABIERELBI—EL BREL cluster [F Lf)

# SRIEAEISAIETR RAI IR

def group(data, index):
number = np.unique(index)
groups =]
foriin number:
groups.append(datalindex == i])
return groups

# TR

cls = clusters()

# I8 kinkage 5EFE

Y = hy.linkage(cls[:,0:2], method='complete')

# WEIREURENF, B fouster REUSEIREINIEIRE S
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flat clusters
cutoff = 0.3 * np.max(Y[:, 2])
index = hy.fcluster(Y, cutoff, 'distance')

# (A3 grooup EREVSGHIELIDZEH!

groups = group(cls, index)
# LRTHIEERR

fig = mpl.figure(figsize=(6, 6))
ax = fig.add_subplot(111)
colors=['r','c','b', 'g', 'orange’, 'k, 'y', 'gray']

fori, g in enumerate(groups):

i = np.mod(i, len(colors))

ax.scatter(g[:,0], g[:,1], c=colors][i], edgecolor="none', s=50)
ax.xaxis.set_visible(False)

ax.yaxis.set_visible(False)

fig.savefig('cluster_hy_f02.pdf', bbox = 'tight')

mpl.show()

6. HREniErE

Numpy 20 10° RBIMEIRIGHAKIEM , BEIRRIXF) 10" RERTHREFHREIE
WESZRIRE ( RIMERBURATSEFRAFA/N ) SEEEAESEES | tean 10 K31,
BHIEFEE AR 08 , BIRAREENT BENIRSIEREAREE.

17K © 55 data.nbytes AT EHURRT G ZSAIAN

Bl - e SHEEEME BT

# coding:utf-8

import numpy as np

from scipy.sparse.linalg import eigsh
from scipy.linalg import eigh

import scipy.sparse
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import time
N = 3000

# RPN FERAERE
m = scipy.sparse.rand(N, N)
# e SHRSUEIVEEH

a = m.toarray()
print('The numpy array data size: ' + str(a.nbytes) + ' bytes')
print('The sparse matrix data size: ' + str(m.data.nbytes) + ' bytes')

# BEERKHIEE

t0 = time.time()

resl = eigh(a)

dt = str(np.round(time.time() - t0, 3)) + ' seconds'
print('Non-sparse operation takes ' + dt)

# BRRIKBERIFHE

t0 = time.time()

res2 = eigsh(m)

dt = str(np.round(time.time() - t0, 3)) + ' seconds'
print('Sparse operation takes ' + dt)

FFTVTRIFRERAERE T AT, SFER. HFEMR NS/ EFEE. 7B

scipy.io f&RB]IEES Matrix Market, - Harwell-Boeing B, MatLab &= A IR FEPEEIESTIE,

9.3 Pandas [E

9.3.1 pandas FEES#i5AE

Pandas EF NumPy. SciPy ¥ 7 REHIERIEINRE , eI, HE. HiFE. &
=, AILMRES Excel AU RERD THRE,

Pandas £EH 2 MEEHIEREY © Series, DataFrame (—HEFF. 4R ), #UERE
RYSEIRTEZEAAZ] pd.Series/DataFrame.

1) Series
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AILAR—MEARI T M ER— B AR —BIEAIIE,

SOFIA NumPy LR —DNESDRIBEHESY | =S 4 NME.

Series1 = pd.Series(np.random.randn(4))

SERHBNHFINTITERS| index,

0 -1.344609
1 0.177173
2 0.554958
3 -0.576237

135E Series BYF5ER : print Series1 < 0 B, print Series1[Seriesl < 0], BUEZ5H Boolean 3

Bpymt | [FEGHERIVEE | (XL Series F/VF 0 RIEUE.

AJLA(EFS Key-Value BUSIFMEEUE -

Series2 = pd.Series(Seriesl.values, index = ["row_" + unicode(i) for i in range(4)])

B , Python RUERHEIREIFEL AT LARE(LT Series,

Series3 = pd.Series({"China": "Beijing", "England": "GB", "Japan": "Tokyo"})

WHERKIBRE— Y  BERAFHEASELFN  FrEEsEatTalRTF AR

. MIRFEIMERZE , AILAGER NEAIS AR EIX AR -

Series4_IndexList = ["China", "Japan", "England"]
Series4 = pd.Series(Series3, index = Series4_IndexList)

FLEHE | Index FIRIREENARINIE , XESEOMEAAZE , BJLUER isnull(o,

notnull()3&IR[E] Boolean Z55R,

Series5_IndexList = ["A", "B", "C", "C"]

Series5 = pd.Series(Seriesl.values, index = Series5_IndexList)

index SLIFEE , (BERXHEZSEER,

2 ) DataFrame

DataFrame BJLARAE Series BUBEFFES . ATLUAEHERE. NumPy —4EE(4H. JSON HAxE

NEEE.

NumPy #2948 -
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DF1 = pd.DataFrame(np.asarray([("Japan", "Tokyo", 4000), ("S.Korea", "Seoul", 1000),
("China", "Beijing", 9000)]), columns = ["nation", "capital", "GDP"])

JSON :

DF2 = pd.DataFrame({"nation": ["Japan", "S.Korea", "China"], "capital": ["Tokyo", "Seoul",
"Beijing"], "GDP": [4000, 1000, 9000]})

{BRFEEAY key R FFHYATIARAII X ZEFEZINIA Series RAISLTTIENOLARRER

DF3 = pd.DataFrame(DF2, columns = ["nation", "capital", "GDP"])
SIRIE |, IERTLAA S EEITIRARE.

DF4 = pd.DataFrame(DF2, columns = ["nation", "capital", "GDP"], index = [2, 0, 1])

1£ DataFrame 15 :

EX% : #EFZ(#FE DFA["GDP"] , Bx¥FHIFE DFA.GDP , BHE5—LXHEF ((RB=F ) =R
HY4T : DF4[0: 1)8k& DF4.ix[0]

XBIEFRIEE 7 %17, FEET index (131R ) 3 0 IEE—1T.

ItEoh | WNSREEEURERSIEMNG] , AER.AI5T , MERN

DF4["region"] = "East Asian"

9.3.2 {URMEHEENAIERNAE:

In [1]: import pandas as pd
In [2]: import numpy as np
In [3]: import matplotlib. pyplot as plt

—. X%
1. AL AL —A list i 5 kA —A> Series:

In [4]: s = pd.Series([1, 3,5, np. nan, 6, 8])

In [5]: s

Out[5]:

0 1.0

1 3.0

2 5.0

3 NaN

4 6.0

5 8.0
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dtype: float64
2. Ed AL numpy array, BAZ 5] LR SIFRZE KA —> DataFrame:

In [6]: dates = pd.date range( 20130101", periods=6)
In [7]: dates
Out[7]:
Datetimelndex ([’ 2013-01-01", ’2013-01-02’, ’2013-01-03", ’2013-01-04’
’2013-01-05", ’2013-01-06" ],
dtype="datetime64[ns]’, freq="D")
In [8]: df = pd.DataFrame (np. random. randn (6, 4), index=dates,
columns=1ist (" ABCD’))
In [9]: df
Out[9]:
A B C D
2013-01-01 0.469112 -0. 282863 —1. 509059 -1. 135632
2013-01-02 1.212112 -0. 173215 0. 119209 —1. 044236
2013-01-03 —-0.861849 —-2. 104569 -0. 494929 1.071804
2013-01-04 0.721555 -0. 706771 —1.039575 0. 271860
2013-01-05 —-0. 424972 0.567020 0. 276232 —1. 087401
2013-01-06 —0.673690 0. 113648 —1.478427 0. 524988

3. AL BE NS i AL A £ R ) - ) SOk A1) 4 — S DataFrame:

In [10]: df2 = pd.DataFrame({ A" : 1.,
5000 & "B : pd. Timestamp ( 20130102" ),
ceat C o
pd. Series (1, index=1ist (range (4)), dtype=" float32 ),
000 & D’ : np.array([3] * 4, dtype=" int32’),

5000 & B
pd. Categorical ([“test”, “train”, “test”, “train”]),
ho0o & "F o " foo’ )

In [11]: df2
Out[11]:

A B CD
0 1.0 2013-01-02 1.0 3 test foo
1 1.0 2013-01-02 1.0 3 train foo
2 1.0 2013-01-02 1.0 3
3 1.0 2013-01-02 1.0 3

test foo

train foo
4. BEAFFIEHE A

In [12]: df2.dtypes
Out[12]:
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™ o O O W o=

dtype: objec

= BEHE

float64

datetime64 [ns]

float32
int32
ategory
object
t

1. &F frame LA E BT :

In [14]: df.
Out[14]:

2013-01-01
2013-01-02
2013-01-03 -
2013-01-04
2013-01-05 -

In [15]: df.
Out[15]:

2013-01-04
2013-01-05 -
2013-01-06 -

head ()

A
0. 469112
1.212112
0. 861849
0. 721555
0. 424972

tail (3)

A
0. 721555
0. 424972
0. 673690

B

. 282863 —1.
. 173215 0.
. 104569 -0.
. 706771 —1.
.567020 0.

B

. 706771 —1.
.567020 0.
. 113648 —1.

C
509059 1.
119209 —1.
494929
039575 0.
276232 1.

C
039575 0.
276232 1.
478427 0.

2. BoRZES FIREER numpy Ed -

In [16]: df.
Out[16]:

index

D
135632
044236

1. 071804

271860
087401

D
271860
087401
524988

Datetimelndex ([’ 2013-01-01", ’2013-01-02°, ’2013-01-03", ’2013-01-04
> 2013-01-05", ’2013-01-06" ],
dtype="datetime64[ns]’, freq="D")

In [17]: df.

columns

Out[17]: Index([u’A’, UB, v C, u D], dtype= object’)

In [18]: df.

Out[18]:

array ([[ 0.4
[ 1.2
[-0.8
[ 0.7
[-0. 4

values

691, —0.2829, -1.5091,
121, -0.1732, 0.1192,
618, —2.1046, -0.4949,
216, —0.7068, -1.0396,
25, 0.567 , 0.2762,

1§25 : ChinaHadoop

MRS ©
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[-0.6737, 0.1136, -1.4784, 0.525 11)
3. describe()rRHON T HHRE PR ST HL R

In [19]: df.describe()
Out[19]:

A B G D
count 6.000000 6.000000 6.000000 6.000000
mean  0.073711 -0.431125 —0. 687758 —0. 233103
std 0.843157 0.922818 0.779887 0.973118
min  —0.861849 -2. 104569 —1.509059 —1. 135632
25%  —0.611510 —-0.600794 —1. 368714 —1.076610
50% 0.022070 —-0. 228039 -0. 767252 —0. 386188
75% 0.658444 0.041933 —-0.034326 0.461706
max 1.212112 0.567020 0.276232 1.071804

4. MR E

In [20]: df. T

Out[20] :

2013-01-01 2013-01-02 2013-01-03 2013-01-04 2013-01-05 2013-01-06
0.469112  1.212112 -0.861849  0.721555 -0.424972  —0. 673690

-0.282863  —0.173215 —2.104569 —0.706771  0.567020 0. 113648

-1.509059  0.119209  -0.494929 -1.039575  0.276232  —1.478427

-1. 135632  -1.044236  1.071804  0.271860 —1.087401  0.524988

o O ™ =

5. izHhd T
In [21]: df.sort index(axis=1, ascending=False)
Out[21]:

D C B A
2013-01-01 —1.135632 —1.509059 -0. 282863 0.469112
2013-01-02 -1.044236 0.119209 -0.173215 1.212112
2013-01-03 1.071804 —0.494929 -2. 104569 —0. 861849
2013-01-04 0.271860 —1.039575 -0. 706771 0.721555
2013-01-05 —-1. 087401 0.276232 0.567020 —0. 424972
2013-01-06 0. 524988 —1.478427 0. 113648 —0. 673690

6.  fHBEATH

In [22]: df.sort values(by=B")
Out[22]:

A B @ D
2013-01-03 —0.861849 -2. 104569 -0.494929 1.071804
2013-01-04 0.721555 0. 706771 —1.039575 0. 271860
2013-01-01 0.469112 -0. 282863 —1.509059 —1. 135632
2013-01-02 1.212112 -0. 173215 0. 119209 —1. 044236
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2013-01-06 -0.673690 0.113648 —1.478427 0. 524988
2013-01-05 0. 424972 0.567020 0.276232 -1. 087401

=, %

BARPRER Python/Numpy HIEBRRIR B REXRA BB ERKR LAY, BREATE
KRR, R EEZL MK pandas $dE I FR:  .at, .at, .loc, .iloc # .ix.

RN

1. BRI, XK IR E—A Series, ZE[HT df.A:

In [23]: df["A']

Out[23]:

2013-01-01 0.469112
2013-01-02 1.212112
2013-01-03  —0. 861849
2013-01-04 0. 721555
2013-01-05  —0. 424972
2013-01-06 0. 673690

Freq: D, Name: A, dtype: float64

2. EN[EHTTEREE, EGSXATHATY

In [24]: df[0:3]
Out[24]:

A B C D
2013-01-01 0.469112 —0. 282863 —1. 509059 —1. 135632
2013-01-02 1.212112 -0. 173215 0. 119209 -1. 044236
2013-01-03 —0. 861849 —2. 104569 —0. 494929 1. 071804

In [25]: df[’ 20130102 ;20130104 ]
Out[25]:

A B C D
2013-01-02 1.212112 —0. 173215 0. 119209 -1. 044236
2013-01-03 —0. 861849 —2. 104569 —0. 494929 1. 071804
2013-01-04 0.721555 —0. 706771 —1. 039575 0. 271860

LR
1. (AR RREL — AN A X X 3K

In [26]: df.loc[dates[0]]

Out[26]:

A 0.469112
B —0.282863
C -1.509059
D -1.135632

Name: 2013-01-01 00:00:00, dtype: float64
2. EIFREERAEZ AN EAT IR
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In [27]: df.loc[:,['A",’ B’ 1]
Out[27]:

A B
2013-01-01 0.469112 —-0. 282863
2013-01-02 1.212112 -0.173215
2013-01-03 -0. 861849 —-2. 104569
2013-01-04 0.721555 —-0. 706771
2013-01-05 -0.424972 0. 567020
2013-01-06 —-0.673690 0. 113648

3. WEUA

In [28]: df.loc[’ 20130102’ :’ 20130104, [’A’, B’ ]]
Out[28]:
A B
2013-01-02 1.212112 -0. 173215
2013-01-03 —0. 861849 —2. 104569
2013-01-04 0.721555 —0. 706771

A XF TR IR GHEAT Y R G

In [29]: df.loc[’ 20130102°, [ A’, B’ ]]

Out[29]:
A 1.212112
B -0.173215

Name: 2013-01-02 00:00:00, dtype: float64
5. FP—"MrE

In [30]: df.loc[dates[0], A’ ]
Out[30]: 0.46911229990718628

6. PREDT I —MrE (5 E—ANIREE)

In [31]: df.at[dates[0], A’ ]
Out[31]: 0.46911229990718628

bl BUR DA Brites
1. EEEAUERHT A B CRFERIRZIT)

In [32]: df.iloc[3]

Out[32]:

A 0. 721555
B -0.706771
C -1.039575
D 0. 271860

Name: 2013-01-04 00:00:00, dtype: float64

2. EEEEHATYI A, 5 numpy/python H R 2L
M{=/5 : ChinaHadoop ¥REE : chinaHadoop
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In [33]: df.iloc[3:5,0:2]

Out[33]:
A

B

2013-01-04 0.721555 -0.706771
2013-01-05 0. 424972 0. 567020

3. EERE MIERIIE, 5 numpy/python H 1 LA

In [34]: df.iloc[[1,2,4], [0, 2]]

Out[34]:
A

2013-01-02 1.212112 O.
-0.
0.

2013-01-03 -0. 861849
2013-01-05 —0. 424972

4. RATHATEI

In [35];: df.iloc[1:3,

Out[35]:

A
2013-01-02 1.212112
2013-01-03 —0. 861849

5. XTI A

In [36]: df.ilocl:,1:

Out[36]:

B
2013-01-01 -0. 282863
2013-01-02 0. 173215
2013-01-03 -2. 104569
2013-01-04 -0. 706771
2013-01-05 0. 567020
2013-01-06 0. 113648

6.  FREUCKFE IMH

In [37]: df.iloc[1, 1]

]

3]

C
119209
494929
276232

B

. 173215
. 104569

®

. 509059
. 119209
. 494929
. 039575
. 276232
. 478427

Out[37]: -0.17321464905330858

In [38]: df.iat[l,1]

Out[38]: -0.17321464905330858

A /RZ 5

C D
0.119209 -1. 044236
-0.494929 1.071804

1. (AN BB R R S R A -

In [39]: df[df.A > 0]

Out[39]:
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2013-01-01
2013-01-02

2. EFEEE:

0.469112
1.212112
2013-01-04 0. 721555

In [40]: df[df > 0]

Out [40] :

2013-01-01
2013-01-02
2013-01-03
2013-01-04
2013-01-05
2013-01-06

3\

A

0.469112
1. 212112

NaN

0.721555

NaN
NaN

-0. 282863 —1.509059 —1. 135632
0. 119209 -1.044236
0. 271860

-0. 173215
-0. 706771

B

NaN

NaN

NaN

NaN

0. 567020
0. 113648

fF R isin() 77k kil g .

In [41]: df2 = df.copy()
In [42]: df2[’E’] = ["one’, “one’, two , three’,’ four , three’]

In [43]: df2

Out[43]:

2013-01-01
2013-01-02

0.469112 -0. 282863 —1. 509059 —1.
1.212112 -0.173215 0.119209 1.

A

B

-1. 039575

G

NaN

0. 119209
NaN

NaN
0.276232
NaN

C

2013-01-03 0. 861849 -2. 104569 —-0. 494929

1.

D

NaN
NaN
071804

0. 271860

NaN

0. 524988

L.
2013-01-04 0.721555 0. 706771 —1.039575 0.
2013-01-05 —0. 424972 0. 567020 0.276232 —1.
2013-01-06 —0.673690 0. 113648 —1.478427 0.

In [44]; df2[df2[’E ].isin([ two’, four ])]

Out[44]:

A

B

C

2013-01-03 0. 861849 -2. 104569 —-0. 494929

wE

1. WEHH:

L.
2013-01-05 -0. 424972 0. 567020 0. 276232 —1.

D
135632
044236
071804
271860
087401
524988

D
071804
087401

one
one
two
three
four

three

two

four

In [45]: sl = pd.Series([1,2,3,4,5,6], index=pd.date range(’ 20130102

periods=6))
In [46]: sl

Out [46]:

2013-01-02
2013-01-03
2013-01-04

1
2
3

fH=/A5 : ChinaHadoop
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2013-01-05 4

2013-01-06 5

2013-01-07 6

Freq: D, dtype: int64

In [47]: df’F ] = sl

2. IE AR E BT IE:

In [48]: df.atl[dates[0],”A’] =0

3. JEIAE I E R E:

In [49]: df.iat[0,1] =0

4. A numpy ZdH ¥ E A

In [50];: df.locl:,’D ] = np.array([5] * len(df))

RS R
In [51]: df
Out[51]:

A B C D F
2013-01-01 0.000000 0.000000 —1.509059 5 NaN
2013-01-02 1.212112 -0.173215 0.119209 5 1.0
2013-01-03 —0.861849 —2. 104569 -0.494929 5 2.0
2013-01-04 0.721555 -0. 706771 —-1.039575 5 3.0
2013-01-05 —0. 424972 0.567020 0.276232 5 4.0
2013-01-06 -0.673690 0.113648 —1.478427 5 5.0
5. B where #4E K& BB HIE:
In [52]: df2 = df.copy()
In [53]: df2[df2 > 0] = —df2
In [54]: df2
Out [54]:

A B C D F

2013-01-01 0.000000 0.000000 —1.509059 -5 NaN
2013-01-02 -1.212112 -0. 173215 -0. 119209 -5 -1.0
2013-01-03 0. 861849 -2. 104569 -0.494929 -5 -2.0
2013-01-04 —0. 721555 -0. 706771 —1. 039575 -5 =3.0
2013-01-05 -0. 424972 -0. 567020 -0. 276232 -5 —4.0
2013-01-06 —0.673690 —0. 113648 —1.478427 -5 -5.0

WY, BRARAE AL

7t pandas #', i np.nan KRB R, XL RS S EETHHE

1. reindex() /7% AT VX8 i fh_ B3R 51 3T U N BRERE, 10K IR [B] R AR50
H—A4E DL
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In [55]: dfl = df. reindex (index=dates[0:4], columns=list (df.columns) + ['E 1)
In [56]: dfl.loc[dates[0]:dates[1],’E'] =1

In [57]: dfl
Out [57] :

A B
2013-01-01 0. 000000 0. 000000
2013-01-02 1.212112 -0. 173215
2013-01-03 —0. 861849 —2. 104569
2013-01-04 0. 721555 —0. 706771

2. HIEOEBRKMENAT:

In [58]: dfl. dropna(how="any )
Out[58]:

A B
2013-01-02 1.212112 -0. 173215

3. ERRAEHEATIHTE:

In [59]: dfl.fillna(value=5)
Out [59]:

A B
2013-01-01 0. 000000 0. 000000
2013-01-02 1.212112 -0. 173215
2013-01-03 —-0. 861849 -2. 104569

-1.

-0.

C
. 509059
. 119209
. 494929
. 039575

C
. 119209

C
509059
. 119209
494929

2013-01-04 0. 721555 0. 706771 —1. 039575

4. O EEEIEAT AT R IATE .

In [60]: pd.isnull (df1)
Out [60]:

A B C
2013-01-01 False False False
2013-01-02 False False False
2013-01-03 False False False
2013-01-04 False False False

£ AF

D
False
False
False

False

giit HRBAEERFRL T AEBEIRE

1. PATHIRPESET

In [61]: df.mean()

Out[61]:

A -0.004474
B -0. 383981
C -0.687758

fH=/A5 : ChinaHadoop

o1 o1 o1 o1 O

F
True
False
False

False

F
NaN
1.0
2.0

N
©c o o o=

F
F
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D
I

5. 000000
3. 000000

dtype: float64

2. fEFHARR AT A R 3R A

In [62]: df.mean(1)

Out[62]:

2013-01-01
2013-01-02
2013-01-03
2013-01-04
2013-01-05
2013-01-06

. 872735
. 431621
. 707731
. 395042
. 883656
. 592306

—_ = = O = O

Freq: D, dtype: float64

3. T HAARYEE, XS RETHRE. Pandas & A SNIE T EN4E

JEREAT) $ -

In [63]: s = pd.Series([1, 3,5, np. nan, 6, 8], index=dates).shift(2)

In [64]: s
Out[64]:

2013-01-01
2013-01-02
2013-01-03
2013-01-04
2013-01-05
2013-01-06

NaN
NaN
1.0
3.0
5.0
NaN

Freq: D, dtype: float64

In [65];: df.sub(s, axis= index’)

Out[65]:

2013-01-01
2013-01-02

A B C
NaN NaN NaN
NaN NaN NaN

2013-01-03 —1.861849 -3. 104569 —1.494929
2013-01-04 -2. 278445 -3.706771 —4. 039575
2013-01-05 —5. 424972 —4. 432980 —4. 723768

2013-01-06

Apply

NaN NaN NaN

1o s N e 2

In [66]: df.apply(np. cumsum)

Out [66] :

fH=/A5 : ChinaHadoop
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NaN NaN
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4.0 1.0
2.0 0.0
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2013-01-01  0.000000 0.000000 —1.509059
2013-01-02 1.212112 0. 173215 —1. 389850
2013-01-03 0. 350263 —2.277784 —1.884779
2013-01-04 1.071818 —2.984555 -2. 924354
2013-01-05 0.646846 —2.417535 —2.648122
2013-01-06 -0. 026844 —2.303886 —4. 126549

In [67]: df.apply(lambda x: x.max() - x.min())

Out [67]:
2.073961
2. 671590
1. 785291
0. 000000
4. 000000
dtype: float64

HiTH

- O O ™ =

5
10
15
20
25
30

NaN
1.0
3.0
6.0
10.0
15.0

In [68]: s = pd. Series(np. random. randint (0, 7, size=10))

In [69]: s
Out [69]:

© 0 N O O » W N~ O
e 22 T A S e )

dtype: int64

In [70]: s.value counts()

Out[70]:
4 5
6 2
2 2
1 1

dtype: int64

TR TV

Series X RAEM str @ IEHBC S 1 — 4L AP R AL BT, AT DARZ 5y (15 2502 A i
BATER, WNBMITR. RN,
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In [71]: s =
“cat’])

In [72]: s.str. lower()

Out[72]:
a
b
c
aaba
baca
NaN
caba

dog

CO N O U1 B~ W NN = O

cat

pd. Series([’A’, 'B’, C, “Aaba’, ’Baca’, np.nan, CABA’, " dog’,

dtype: object

Ny HIF

Pandas 2t 7 K& 1L AEW KA [R%] Series, DataFrame 11 Panel X & 4T & Fh 1%
BB FE R BRI G FEERAE
] concat () {2 pandas J5 & H3—i

In [73]: df = pd.DataFrame (np. random. randn (10, 4))

In [74]: df
Out[74]:
0
-0. 548702
1. 637550
-0. 263952
-0. 709661
-0. 919854
. 290213
-1. 131345
-0. 932132
-0. 575247
1. 193555

© 0 N O U1 B W N~ O
=

1

. 467327
. 217659
. 991460
. 669052
-0.
. 495767
. 089329
. 956030
. 254161
.077118

042379

# break 1t into pieces

In [75]: pieces = [df[:3], df[3:7], df[7:]1]

2

. 015962
. 291519
. 919069
. 037882
. 247642
. 362949
. 337863
. 017587
. 143704
. 408530

In [76]: pd. concat (pieces)

Out[76]:
0
0 —0. 548702

1

2

1.467327 —1. 015962
1 1.637550 —1.217659 -0.291519
2 —0. 263952 0.991460 —0. 919069

S5 : ChinaHadoop
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3

—0. 483075
—1. 745505
0. 266046

—1. 705775
—0. 009920
1. 548106

—0. 945867
-0. 016692
0. 215897

—0. 862495

=
-0. 483075
—1. 745505
0. 266046
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© 0 N O O1 = W

-0. 709661

1. 669052

-0. 919854 —-0. 042379
0.290213 0.495767
—-1. 131345 —-0. 089329

-0. 932132

-0. 575247 0.

1. 956030

1. 193555 -0. 077118

Join
Join BT SQL KA &I

In [77]:
In [78]:
In [79]: left
Out[79]:

key 1lval
0 foo 1
1 foo 2
In [80]: right
Out [80]:

key rval
0 foo 4
1 foo B
In [81]:
Out[81]:

key 1lval rval
0 foo 1 4
1 foo 1 5
2 foo 2 4
3 foo 2 5
Append

254161 -1.
-0.

1. 037882
1. 247642
0.
0
0

362949

. 337863
. 017587

143704
408530

left = pd. DataFrame ({" key’ :
right = pd.DataFrame({ key’ : [  foo’, ’foo’ ], ’rval’: [4, 5]})

. 705775
. 009920
. 548106
. 945867
. 016692
. 215897
. 862495

[ foo', foo’ ], ' 1val’: [1, 21})

pd. merge (left, right, on= key )

Append #—1Ti&E#:#]|— DataFrame I

In [82]: df = pd. DataFrame (np. random. randn (8, 4), columns=["A",’ B, C, D ])
In [83]: df
Out[83]:

0
1
2
3

A

1. 346061
-0. 441652
—1. 577585

1. 453749

B
1.511763

1.627081 -0.
1.211526 0.268520 0.
0. 396823 —0. 105381 —0.
1.208843 -0. 080952 —0.
4 -0. 727965 —0. 589346 0. 339969 —0.

C

5 —0.339355 0.593616 0.884345
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6 0.141809 0.220390 0.435589 0.192451
1.715071 0. 708758

7 —0. 096

701

0

. 803351

In [84]: s = df.iloc[3]
In [85]: df.append(s, ignore index=True)

Out[85]:

A B C
0 1.346061 1.511763 1.627081 —
1 -0.441652 1.211526 0.268520
2 —1.577585 0.396823 —0. 105381 —
3 1.453749 1.208843 —0. 080952 —
4 =0.727965 —0. 589346 0.339969 —
5 —0.339355 0.593616 0.884345
6 0.141809 0.220390 0.435589
7 —0.096701 0.803351 1.715071 —
8 1.453749 1.208843 —0. 080952 —
. oAl

D
0. 990582
0. 024580
0. 532532
0.264610
0. 693205
1. 591431
0. 192451
0. 708758
0. 264610

Xt group by” #fE, FRATIE® ZIFELLTF — A AN EEDTE:
(Splitting) 42 i — LL K Fi 48 43 AN R (1 205

(Applying) T &FZH%0H
(Combining) ¥4f 4 & 31— M s g5 F

ST

In [86]: df = pd.DataFrame ({" A’

D

-0. 055224
2. 395985
1. 552825
0. 166599
0. 047609

392670 -0. 136473

0.007207 -0.561757

In [87]: df
Out[87]:

A B C
0 foo one —1. 202872
1 bar one —1.814470
2 foo two 1.018601
3 bar three —0.595447
4 foo two 1.395433
5 bar two —0.
6 foo one
7 foo three 1.928123
1.

-1. 623033

In [88]: df.groupby( A’). sum()

1§25 : ChinaHadoop
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Out[88]:

A
bar —2.802588 2.42611
foo 3.146492 —-0.63958

2, EAZABIAT AR NRRER G REIAT AL

In [89]: df. groupby([’A’, B’ ]). sum()
Out[89] :

A B

bar one  —1.814470 2.395985
three -0.595447 0. 166599
two  —0.392670 0. 136473

foo one  —1.195665 —0.616981
three 1.928123 -1.623033
two 2.414034 1.600434

Reshaping

Stack

In [90]: tuples = list(zipCGk[[ bar’, ’bar’, ’'baz’, ’baz’,

5000 & "foo’, 'foo, 'qux’, qux ],

b b b b b b b bl
h000 & [one’, “two, ’one’, ’two,

5000 & “one’, “two, ‘one’, two ]]))

In [92]: df = pd.DataFrame (np. random. randn (8, 2), index=index, columns=["A’,

B D)

In [93]: df2 = df[:4]
In [94]: df2
Out[94]:

first second

bar  one 0.029399 -0.542108
two 0. 282696 -0. 087302

baz  one -1.575170 1.771208
two 0.816482 1.100230

In [95]: stacked = df2.stack()

In [96]: stacked
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Out [96]:
first second
bar one A 0. 029399
B —0.542108
two A 0. 282696
B —0.087302
baz one A —-1.575170
B 1. 771208
two A 0. 816482
B 1. 100230

dtype: float64

In [97]: stacked.unstack()
Out[97]:

first second

bar  one 0.029399 -0.542108
two 0. 282696 -0. 087302

baz  one -1.575170 1.771208
two 0.816482 1.100230

In [98]: stacked.unstack (1)

Out [98]:

second one two

first

bar A 0.029399 0.282696
B -0.542108 —0. 087302

baz A -1.575170 0. 816482
B 1.771208 1.100230

In [99]: stacked. unstack(0)

Out[99]:

first bar baz

second

one A 0.029399 —1.575170
B -0.542108 1.771208

two A 0.282696 0.816482
B -0. 087302 1.100230

B ER R
In [100]: df = pd.DataFrame({’A’ : ['one’, ’one’, ' two ,  three’ ] * 3,

..... : B A, "B, C ] * 4,
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..... : "C : [ foo’, 'foo’, 'foo, 'bar’, 'bar’, ’bar’]

..... g "D’ : np. random. randn (12),

..... : "E’ : np. random. randn (12) })

In [101]: df
Out[101]:

A B ( D E
0 one A foo 1.418757 —0.179666
1 one B foo —-1.879024 1.291836
2 two C foo 0.536826 —0.009614
3 three A bar 1.006160 0.392149
4 one B bar -0.029716 0.264599
5 one C bar -1.146178 —0. 057409
6 two A foo 0.100900 —1.425638
7 three B foo —1.035018 1.024098
8 one C foo 0.314665 —0. 106062
9 one A bar -0.773723 1.824375
10 two B bar —1.170653 0.595974
11 three C bar 0.648740 1.167115

T LA o R 2 B ML

In [102]: pd.pivot table(df, values="D", index=["A", "B’ ], columns=["C ])

Out[102]:
C bar foo
A B

one A —0.773723 1.418757
B -0.029716 —1. 879024
C —1. 146178 0. 314665
three A 1.006160 NaN
NaN —1. 035018
0. 648740 NaN
NaN 0. 100900
B —1. 170653 NaN
C NaN 0. 536826

= O W™

two

s SARGREEIE
CSV
1. HAcsv X7

In [136]: df.to csv( foo.csv )
2.  Mesv XEHITEH
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In [137]: pd.read csv( foo.csv’)
Out[137]:

Unnamed: 0 A B C D
0 2000-01-01 0. 266457 -0.399641 —-0.219582 1. 186860
1 2000-01-02 -1.170732 -0.345873 1.653061 —0.282953
2 2000-01-03 -1.734933  0.530468 2.060811 -0.515536
3 2000-01-04 -1.555121 1. 452620 0.239859 -1. 156896
4 2000-01-05  0.578117  0.511371 0.103552 —2.428202
5 2000-01-06  0.478344  0.449933 —-0. 741620 —1.962409
6 2000-01-07  1.235339 -0.091757 —1.543861 —1.084753
993 2002-09-20 —10.628548 —9. 153563 —7.883146 28. 313940
994 2002-09-21 —-10.390377 -8.727491 -6.399645 30.914107
995 2002-09-22 —8.985362 -8.485624 -4.669462 31.367740
996 2002-09-23 -9.558560 -8.781216 —-4.499815 30.518439
997 2002-09-24 -9.902058 -9. 340490 -4. 386639 30. 105593
998 2002-09-25 —10.216020 -9.480682 -3.933802 29. 758560
999 2002-09-26 —11.856774 —-10.671012 -3. 216025 29. 369368
[1000 rows x 5 columns]
HDF5
1. 5 A HDF5 f#fi:
In [138]: df.to hdf( foo.h5 ,’ df’)
2. M HDF5 77t Pz
In [139]: pd.read hdf( foo.h5,’ df’)
Out[139]:

A B C D

2000-01-01  0.266457 -0.399641 -0.219582 1. 186860
2000-01-02 -1.170732 -0.345873 1.653061 -0.282953
2000-01-03 -1.734933 0.530468 2.060811 -0.515536
2000-01-04 —1.555121 1. 452620 0.239859 -—1. 156896
2000-01-05  0.578117  0.511371 0.103552 -2.428202
2000-01-06  0.478344  0.449933 -0. 741620 -1.962409
2000-01-07  1.235339 -0.091757 —1.543861 —1.084753
2002-09-20 —10. 628548 -9. 153563 —7.883146 28. 313940
2002-09-21 —10. 390377 -8.727491 -6. 399645 30.914107
2002-09-22 —8.985362 -8.485624 -4.669462 31.367740
2002-09-23 -9.558560 -8.781216 —4.499815 30.518439
2002-09-24 -9.902058 -9. 340490 -4. 386639 30. 105593
2002-09-25 —10.216020 -9.480682 —3.933802 29. 758560
2002-09-26 —11. 856774 —10.671012 -3. 216025 29. 369368

1§25 : ChinaHadoop
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[1000 rows x 4 columns]

Excel
1. BN\ excel XXft:

In [140]: df.to excel ( foo.xlsx’, sheet name= Sheetl’)
2. M excel T BEEL:

In [141]: pd.read excel C foo.xlsx, ’Sheetl’, index col=None,
na values=["NA"])

Out[141]:

A B C D
2000-01-01  0.266457 -0.399641 —-0.219582 1. 186860
2000-01-02 -1.170732 -0.345873 1.653061 —0.282953
2000-01-03 -1.734933 0.530468 2.060811 -0.515536
2000-01-04 -1.555121 1.452620 0.239859 -1. 156896
2000-01-05  0.578117  0.511371 0.103552 —2. 428202
2000-01-06  0.478344  0.449933 -0. 741620 —1.962409
2000-01-07  1.235339 -0.091757 —1.543861 —1.084753

2002-09-20 -10. 628548 —9. 153563 —7.883146 28.313940
2002-09-21 -10. 390377 —8.727491 -6.399645 30.914107
2002-09-22 —8.985362 —8.485624 -4.669462 31.367740
2002-09-23 -9.558560 —8.781216 —4.499815 30. 518439
2002-09-24 -9.902058 -9.340490 —4. 386639 30. 105593
2002-09-25 —10. 216020 -9. 480682 —3. 933802 29. 758560
2002-09-26 —11.856774 —10.671012 —3. 216025 29. 369368

[1000 rows x 4 columns]

9.4 L2 sk-learn
9.4.1 SFi%BA

Scikit-Learn 2 ET Python BIFFEH2EFS)1ELR , &2E2H David Cournapeau £ 2007 £F
Kl , HRIBERMXBEEHITHER. BEAMIERE http://scikit-learn.org/stable/ , £ &
ERTLAIKEINERRY Scikit-Learn BUBSIR. WHTE. i, fFIREE.
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Scikit-Learn FYZZEZEE numpy , scipy , matplotlib ZEER | Windows R BT LATE
http://www.Ifd.uci.edu/~gohlke/pythonlibs B$% FEGRIFIFAIZL R IURMKEE, , tBRTLAZIR
HETE http://sourceforge.jp/projects/sfnet_scikit-learn/,

scikit-learn BUEATNREEERR D H/NNEDD 9K BT B SEmes | 1REU%E
FIETAME, MTEARWISRFEI R , BETUSA=ANLER | SEESSTE | &2

514 , RELGIESSEOAM.

9.4.2 KEEHE(EANE

1.JNEE4$E (Data Loading)

BAUBR BN A — MFIEFE FEEE csv 3. B8, BB ROZPE AN NAFH . scikit-learn
FISEEER 7 NumPy HH) arrays, ATLA, FRATEMR NumPy SRE N csv 3. PAR &M UCT
WLgs 5 > 5 6 e A R S0 2

import numpy as np
import urllib

# url with dataset
url =
“http://archive.ics.uci. edu/ml/machine-learning—databases/pima—indians—diabetes
/pima-indians-diabetes. data”
# download the file
raw data = urllib. urlopen (url)
# load the CSV file as a numpy matrix
dataset = np. loadtxt (raw data, delimiter=",”)
# separate the data from the target attributes
X = dataset[:,0:7]
y = dataset[:, 8]

HATEAE 2B R A0 T, FREERE N X, HARE B v.

2. 33B3—44(Data Normalization)
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R BB 2 ) SR BB FEE 5 ox B O 4 TBOM RUBE SR AR BBURK ) AT 46 B SR

ZHT BATRAZHATIH A B E AR AL i AR, XA SRR B 4 i 3 0-1 Ju .
scikit-learn &4t 7 H—4LHIT77%:

from sklearn import preprocessing

# normalize the data attributes
normalized X = preprocessing. normalize (X)
# standardize the data attributes

standardized X = preprocessing. scale (X)

3 4F4iEi%3E (Feature Selection)

FERASR— AN SEBR R RIS RE R, G5 E RFIE B M R AE A BE D4 2L . 3K

R B AR AR TR
RAEE R — MR IS R, 2 T B kAR, IF HA IR 2 IR 5
ORBATRAE I -

NI L (Tree algorithms) THEAFIEMIE B &

from sklearn import metrics

from sklearn. ensemble import ExtraTreesClassifier
model = ExtralreesClassifier ()

model. fit (X, y)

# display the relative importance of each attribute

print (model. feature importances )

9.4.3 N=BFIEEAYE

scikit—learn SEEL T LS > IO R ER /0 FEm A0, iERATERE T — 1.

1.:248[E13

K22 B RS TT LR S5 O — o070 R 1) XA SRR 0 s T DAGE HE Bt P 78 2 ) O R

from sklearn import metrics

from sklearn. linear model import LogisticRegression
model = LogisticRegression()

model. fit (X, y)

print (model)

# make predictions

expected = y

predicted = model. predict (X)

# summarize the fit of the model
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print (metrics. classification report (expected, predicted))

print (metrics. confusion matrix (expected, predicted))

R

LogisticRegression(C=1.0, class_weight=None, dual=False, fit_intercept=True,
intercept_scaling=1, penalty=12, random_state=None, tol=0.0001)

precision recall f1-score support

0.0 e.79 0.89 0.84 500
1.0 8.74 0.55 0.63 268

avg / total 0.7/7 0.77 0.77 768

[[447 53]
[120 148]]

2 bR HR

KR B WL S HE, 2T IR ML S5 RN R AR 1 AT B, HAE LR
B RPATIREF IROR

from sklearn import metrics

from sklearn.naive bayes import GaussianNB

model = GaussianNB()

model. fit (X, y)

print (model)

# make predictions

expected = y

predicted = model. predict (X)

# summarize the fit of the model

print (metrics. classification report (expected, predicted))

print (metrics. confusion matrix(expected, predicted))

ZR:
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GaussianNB()
precision recall f1-score support

avg / total 0.76 0.77 0.76 768

[[429 71]
[108 160]]

k ARG WA AR 0 SR B0E —H0 0y, Lol e DLA B SRPPAN R, AERPAECE £ B3R
I A 2 E .

from sklearn import metrics

from sklearn. neighbors import KNeighborsClassifier
# fit a k—nearest neighbor model to the data

model = KNeighborsClassifier ()

model. fit (X, y)

print (model)

# make predictions

expected = y

predicted = model. predict (X)

# summarize-the fit of the model

print (metrics. classification report (expected, predicted))

print(metrics. confusion matrix (expected, predicted))

g,
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KNeighborsClassifier(algorithm=auto, leaf_size=30, metric=minkowski,
n_neighbors=5, p=2, weights=uniform)

precision recall f1-score support

8.0 @.82 @.9e @.86 5ee
1.0 8.77 8.63 8.69 268

avg / total 0.80 0.80 0.80 768

[[448 52]
[ 98 1/0]]

4. R%EH

425 TR (Classification and Regression Trees ., CART) VL% FH THME 5 H 3%
AME B a3 Jsal Bl e 8, X RO vR AR S T 2 R E .

from sklearn import metrics

from sklearn. tree import DecisionTreeClassifier
# fit a CART model to the data

model = DecisionTreeClassifier ()

model. fit (X, y)

print (model)

# make predictions

expected = y

predicted =model. predict (X)

# summarize the fit of the model
print(metrics.classification report (expected, predicted))

print (metrics.confusion matrix (expected, predicted))

R
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DecisionTreeClassifier(compute_importances=None, criterion=gini,
max_depth=None, max_features=None, min_density=None,
min_samples_leaf=1, min_samples_split=2, random_state=None,
splitter=best)

precision recall fl1-score support

0.0 1.60 1.00 1.00 500

avg / total 1.00 1.00 1.00 768

[[500 0]
[ 0 268]]

5.ZFRE

SVM ZARH AT IpLA 2 S 5k, EE 2RI, A0[RI AR A A, e R] DU A
— X 2 T EAT 2 IR K

from sklearn import metrics

from sklearn. svm import SVC

# fit a SVWM model to the data
model = SVC()

model. fit (X, y)

print (model)

# make predictions

expected =y

predicted = model. predict (X)

# summarize the fit of the model
print(metrics. classification report (expected, predicted))

print (metrics. confusion matrix (expected, predicted))

ZR:
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SVC(C=1.0, cache_size=200, class_.weight=None, coef0=0.0, degree=3,
gamma=0.0,

kernel=rbf, max_iter=-1, probability=False, random_state=None,
shrinking=True, tol=0.001, verbose=False)

precision recall f1-score support

0.0 1.60 1.00 1.00 500

avg / total 1.00 1.00 1.00 768

[[500 0]
[ 0 268]]

bR T /- R FEAE LS, scikit-learn 34T IR A5, LhanRREE, B5L
T BEEH AT, 0 Bagging A1 Boosting EiZk.

9.4.4 WMARILEESE

— XS0 PR A 55 M — N R T T TR R IR R S48 BAT R Z R
PRIIE S8 scikit-learn $&4E T SEPLX — HARMI R
N R AN AT I S HOE R Y-

import numpy as np

from sklearn. linear model import Ridge

from sklearn.grid search import GridSearchCV

# prepare a range of alpha values to test

alphas = np. array([1, 0. 1,0.01, 0. 001, 0. 0001, 0])

# create and fit a ridge regression model, testing each alpha
model = Ridge ()

grid = GridSearchCV (estimator=model, param grid=dict (alpha=alphas))
grid. fit(X, y)

print (grid)

# summarize the results of the grid search

print (grid. best score )

print (grid. best estimator .alpha)

2R
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GridSearchCV(cv=None,

estimator=Ridge(alpha=1.0, copy_X=True, fit_intercept=True,
max_iter=None,

normalize=False, solver=auto, tol=0.001),

estimator__alpha=1.0, estimator__copy_X=True,
estimator__fit_intercept=True, estimator__max_iter=None,
estimator__normalize=False, estimator__solver=auto,

estimator__tol=0.001, fit_params={}, iid=True, loss_func=None,

n_jobs=1,

param_gnd={'alpha> array([ 1.00000e+00, 1.00000e-01, 1.00000e-02,
1.00000e-03,

1.00000e-04, 0.00000e+00])},

pre_dispatch=2*n_jobs, refit=True, score_func=None, scoring=None,
verbose=0)

0.282118955686

1.0

A I BEATLAGE 52 X 8] T e B 2 HORARA R 7 1% 8 R AR P X L8 SRR PG SR AR
BE T R A AR A o

import numpy as np

from scipy. stats import uniform as sp rand

from sklearn. linear model import Ridge

from sklearn. grid search import RandomizedSearchCV

# prepare a uniform distribution to sample for the alpha parameter

param grid = {"alpha’: sp rand()}

# create and fit a ridge regression model, testing random alpha values

model = Ridge ()

rsearch = RandomizedSearchCV (estimator=model, param distributions=param grid,
n iter=100)

rsearch. fit (X, y)

print (rsearch)

# summarize the results of the random parameter search

print (rsearch. best score )

print (rsearch. best estimator .alpha)

ZR:
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RandomizedSearchCV(cv=None,

estimator=Ridge(alpha=1.0, copy_X=True, fit_intercept=True,
max_iter=None,

normalize=False, solver=auto, tol=0.001),

estimator__alpha=1.0, estimator__copy_X=True,
estimator__fit_intercept=True, estimator__max_iter=None,
estimator__normalize=False, estimator__solver=auto,

estimator__tol=0.001, fit_params={}, iid=True, n_iter=100,

n_jobs=1,

param_distributions={'alpha’: <scipy.stats.distributions.rv_frozen object at
0x04B86DD0>},

pre_dispatch=2*n_jobs, random_state=None, refit=True,

scoring=Naone, verbose=0)

0.282118643885

0.988443794636
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