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Q FORESL R PRI . AT LU —AAS, —3kIBA, — 3y, — P AsEH
MATATHIA
O FIREARE PR R RHIE . FRAERT DURRE | SR | BRAYKCER: | AR a4
TR RIE IR . BAVBEZ A A SR, NS RRE A A e, SEE R
HUINEY o IXLEESHE AL B
AR AT, FA 1A IR LRES AL AR BT e P R . FRATTE SR A il
RIS B A B A — 4B, LA e i T

A 5 B =L
1 155cm %
2 165cm %
3 175c¢m =
4 185cm e

T ARZEAMA R BRI TR, . oA — MR, AR B T, JATH XA
NERAT, B, gts TREAT . FAMTAREZE— B, SExmRtEE. X Lk
PgE, xHALAHAEN 170em, AR T 170emM g IT B > —2rh . HARNEEAF.

TE L R T, PRI 5 WO B o RO BRATARRBE AT e, BrLCRER T ]
1 B s o CRR R BRI a1 — N EL A . AR AR 2 8 M RE A
SB35 3 o R IR E A 75 XA S A 5 TR AR BEAR , s /D 2 2 aahs

- A F F 1% A Pythonid = N BE B, B THMOEE, A THRIERD, K
RO FWHE, RANVA MR T B4R k| R mY, AARAR
T % .

1.2 {EF Python 1 IPython Notebook

ARATKEA G Python ) 2236 51k, KA B FH B FF & 355 1Python Notebook Y& HE i . I
Hb, R —ER 3 s A i B 1 numpy
1.2.1 %% Python

Pythons&— [ TH (Y . W VG2 B .5 R i = o

A AKF FH Python 3484, FRAT LIARHiE A C A9 5 48 A Python ' P https://www.python.org/
downloads/ T 518 HIIRAS

Python 3= 24 P K it4A<Python 3.4 F1Python 2.7, 10452 T 2k %3¢ Python 3.4, AR5 LAER
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TEZIAS i o
ARBBRETEH T i dmFEAIPythonFHICHITR . AAAEORAREPythonZi e =g T, HRAKZH)
HRR AR TR ) .
WERR AL R s, FRAEBURSEER (Python > Tt ).
Python' B W AT F1ERS T PR FE AL
Q BB TS, MiEid Pythons ) Jafe .
https://wiki.python.org/moin/BeginnersGuide/NonProgrammers
O PP TS, L] Python:
https://wiki.python.org/moin/BeginnersGuide/Programmers

Windows ) P X BIF R L 25, T HEAEHAITPALAPython, F k4T,
%4k, #3|Python 389 % ¥ %42, BIAAC:\Python34, Tk, £E#44F (emd
) PEAL T4 4 ¥ IRFE K E A PYTHONPATH=3PYTHONPATHS; C:\
pPython34”, 4wEAR FPython% K 3| E 42812 F , HARIE % IR DU iR A
¥ #9C:\Python34,

LAY fPython, FTHATHERAT, HWALLT s>
$ python3

Python 3.4.0 (default, Apr 11 2014, 13:05:11)
[GCC 4.8.2] on Linux

Type "help", "copyright", "credits" or "license" for more information.
>>> print("Hello, world!")

Hello, world!

>>> exit ()

WEE, RATHETLMS () FnBIRAEFHIER 2 —45&mY, ZHARZh (Unix®R
Zirhishell, Windows RAEH emdFE)T ). FKITTAFZ MG M IO A o A G A2,
SR IG Bl AP T A2 o

BITSEA ML) “Hello, world!” |75 , iR HiPython, 4k2EZ:%% F>kiz 1T Pythond CA% I B Ay iy
2 ) FF & I35 1Python Notebook o

Python 3.4 & T Python#9 ¢, & 22 B pip, A E kLK PythontLR 512, 1% )7
X $ pip3 freeze® 4T AMikpipR F AL EFEAT, ZH4E AW Bk AE%

Ratr e,

D Python'E A48 T Windows 2 G 1 AP PR B AE 5015 B i B EH 3% Python ) 2236 B AR R I E | PathH , 2 B4R -
AR E-R R ARG E - EE R, XUEE RN RIS Rk, B IR —Fh ., EE VRS
ATk, ¥ ULhttps:/docs.python.org/3.4/using/windows.html#excursus-setting-environment-variables, ——RE# {1

@ Windows ] F* T Z Jt e tpip RN B B L sy, A RETEAT AT . — 5 1E
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1.2.2 &% IPython

Python T %-F- 3 IPythonf e Z FPython T &k T H AT L MEE, [WhREM RS 2 IR 2 DIRE
IPython Notebook HJRESR K, A T8, LA LIFEWebW A PG HT . ©a mUa e,
BARBATHIR, VAR ARSI IR e R EdE s Hr A, AT AR 2T
RIE

MRS G (HFEEALEPython ), i ALL T ay4 %225 1Python

$ pip install ipython[all]

WERZN RGE A H P 4236 1Python, 75 25 B OUAUR o WRAR AR A O B A BRI R
GO R AR, DM PR A2 ST P e e BT

$ pip install --user ipython[all]

L b8 HOA 21 2236 IPython——i% R G i HA I FoRe o s P o 2228 it i v il 381 )
G, HAENE TN, T2 EIEE: http:/ipython.org/install.html,

LU IPython Notebook /&, 1247 /7T -

$ ipython3 notebook

b AR T S e, FEmT A RS S A1 i — N Python Notebook 341, FLVK
FTHFWebBI a8, 4L S S0, VRAT LATEICBIESENY 210 A S . Notebook ST AT 7R ({1
EEH ¥ home/bob i AT A EH SR, IRERINE A EH S, FrLLHZAFIRATREARF ),

IPython Dashboard - Mozilla Firefox

Py IPython Dashboard x W
S @ 127.0.0.1 v | |B~ Google Qe ¥ & 2

IPyl: Notebook

Notebooks Clusters

To import a notebook, drag the file onto the listing below or click here. Refresh New Notebook

/ home / bob /

IPython NotebookHJ I LN« FTH 21T 5L Bl Zeum A ( iR ARZ R HIPythondii 2 €]
% Notebook 3 1] ) FL 101 ), % F Ctrl+CHE, R /N shutdown this notebook server
(v/[n])?, MIRREESCHAEICANRS . WAy, @4, Ipython Notebookihes KM,

O ZicA S, F3CH “notebook”, EIFHIPython Notebook Il #E Y SCf. —— &
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1.2.3 L% scikit-learn &

scikit-learn@HHPythontF EMHLERF T, BETKEIGSFIEL . Btk THM
HEZR . B LAPythonB}# it AAHC T HA N IR, H P numpy fls c i py S HREF X £ Ab 34T 55 1
fridfifl, Hitscikic-learn®l BN, ¥R, HiTFSwBERGH, ETFHASKEREY)
Reifh e, RN W2,

scikit-learnfE ] HPython 3$EfItpip T HUEA 7L, ZRITEA %4 NurmPy F1SciPy )
i, WafEZd . A /AR P AR TH — %, SREHEA LT A

$ pip3 install -U scikit-learn

[ Windows il P f£ 4 ¥ scikit-learnZ A , T 7% %264 F NurmPy#F=SciPy ., %% ]
-

15 d7F www.scipy.org/install.html ,

Ubuntu 5 21 #F ( Red Hat ) % Linux 5 4t i J 7 W 78 & B A 4 (19 60 48 BI 4 22 3%
scikit-learn, {HEENSRMEARRAIRATREARES, FrE LRI A A . A4
IR RRAABEMR T0.14, AR T BEICILIZTT .

Al ok PRI SO Tk, AN 26/ L 3 ULy SR -

http://scikit-learn.org/ stable/install.html,

1.3 FEMMHED =G

LR T R — M EARAZ I, FATEIXA A 75 B BARE T B2 48 2
SEE AR B D IR R IR, RUBUE RN K —PERT A, R 2T LOBAL T ]
BABSA 2, LA 22 005 Ao ) A W S 8 e it T ) — e £ USRI B 0 MRy R B 2
22 YRR, AT LA HGAEA TR AR 0T, AR RE IS R ol 45 e — i Hh R o

1.3.1 HaZFEMEDHR

FEAEIHTAREREARAE (IR ) ZRIAAILE, B TN RIER . SEMPES TN
sk

Q r Pl P SRR A IR 55 sl B E ) o

Q 5 7 A HER AU R A, TSR ZR A T— L6 5 A SCH/ NBT i

Q RN FHRA RS R RN

SEAWEA ZRRET 2 B, SETPERY A —E IR, BT K TR
JE PSR R A2 A AR IR DT, MO T AT TR Z TR A6 S
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1.3.2 HmiEE

P A BN TR BN L5, IREZZIEEN T8 TAE R SC A shik, A A 26 AL S
Koo LA EASEEAE, ) LAY 9 SCup-selling, 5 A9 (i) B 404 S B 5l BRI 44 55 — i i
o JEORZET BN TR SE U R S HERE A, BUEARER BRIz BRI RE S i, T ELEEAFERE N R
KEZHWIUUCITT, 587 Bt i 135 55 o air A K R !

HNT—EF MR AR R HEEIRSS , B 5 R B ARG BEAR . AT Z A2 [ i K 1
PIPFRT &, LUR AR AT RE 2 [RINIASK o 12 AR A AR MR PRI, n] AR 22 R ah e 2 i 55 (R Bt
Titsk k2L T

XAEIEIR A S FeAON Tk . WK RT AL, 7EABITTHER R A AT, Jedrifl— T IIse )
ot , B ATEARA I K [FIRE R i B SS 5 Xdls , B RINISE TAH4, FHEEA HER 2B BT
ZELLRR WA, A TR R A AR R8T, EIRARRAHR TS0, X IE R
YAz — RS T rpLe

AT RIS, P EDER, TR R — OSBRI R RO DL, B, ATETREE T
e, SR T A AR AT TR BT, JRATA SRS e AR .
SR —AAFET HRX, RARAA TR FEH &Y.

ZAF T A R 2 S S %, B G A S i RTS8l P B2 L db A B3 2 S A T ) S 2 il
W, AR RO R

1.3.3 7 NumPy m#EHIEE

THARRENHG, RAERRKITENLLE, KSR RBEE . Aflh, SR
Fr— A, SRR AR AT 2 o 2T H ST, 3 3hIPython Notebook, iiifEA
BRSO, B — SRR EICA SO

A PLZ AR Z A EINumPy (1 AR, BRI 0 RS B RS . R b
KB —ikK, B—ATFREARP DMK, B—FIFOR TR

B B BT MR SE AR, DR LL) 1T, O (P, A an AR Eds 4
Ik, RS A R B R B ROR
import numpy as np

dataset_filename = "affinity_dataset.txt"
X = np.loadtxt (dataset_filename)

@ TEAr AT, DB S, $iAipython3 notebookfiid . —F#HIE
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1 71Python Notebook, BIEEZEICAIE, FEAE— A F i A FiRfei, 4% F Shift+Enter _
(IR RIESH M T ) SIS, IREBBFT525)E , M Ty 452 B — AR5
BT, BRI E RS, B — MR T R

In [1]: dimport numpy as np
dataset filename = "affinity dataset.txt"
X = np.loadtxt(dataset filename)

XFEIEA S, srmpEEiT s, FEHENARETT; BRARI TSR E T
B, AT ER— RS, B8R )E, B9 2B NTS,

AR B AR SO R LA SR R — H sk B o &0, IE B iR dataset
filename L I{H.,

TR, BATEBEBIREINE 2T TEEICAS i A LTS, S Bl
HiSATER :

print (X[:51)
\ Jm R AR M http://www.packtpub.com P sk ) K6 B F5, B FERP T TR B

A B0y AR E SCAE L e RAR A A A& K 49 B 5, 4% 19 http://www.packtpub.
com/support, EME, BATTAR & F o de ik F 2oy TR A1k,

R RSB TE RN SIS 5 R AR T A4

In [2]: print(X[:5])

[l
[

.—.—.—
[cl ol o
OO OO
OO
@
H-O©
et et e et

]

i ZER MR AN B AT L, BE R, BRRAAE 1T 170, 0, 1, 1, 1HFR
F— R BIETATIRA. BEE, BFIUR—MRTE . EFRATX AT, X TR A
SraEmIAL, R Wl SERFIERAR . RS e, AT IR BB K T
SRR, (HR A KA

BRI FTRERIME, 1800, R mIaSE THFRT A, AL dh e . 1
FORBE BT IR, OF R BOA KM R i o

@ WG, "WTAfT 8. —FEE
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1.3.4 SCIfE R AYHEF AL

IEMZ R, FRATER N e RBMEB R T AX, RAENTRRENET &Y™ XFE
AR TR M R AL, FR IR T T A RIS A SK A P PF R o RS, b7 20
WAL, FeATHAr AR

FUN IS A i 7k, W RN 2 24 (support ) F1E A5 E (confidence )

o N ER AR A TR N B UK, SETHEAAR T B AR, A R SR U T A,
PSR DIRLIAT S5 4R  EcE  FRATT0 L U R e T TR0 1o 6 B

SRR 20 NN 96 1) BB, T B At e ML B e, BIAE 5 25 5 4%
7 CRIRLNN R “ IR BRI 3os ARTER S 1F ) BOBTA MU L, B RTALNZS 16— 2 e a £
Ko WRITENE LG RTINS H BROCE, FEATERERLAZRAE (CasR” 164 ) ARFR A AL
W

Tk, il — R U SR BRI R Tk, BATE— T EAR “RmEH
RTHFR, WAL EAR” XM SR MEFRE

kA RS il BIRTEE S R R P samp e [3 1 FME, FEREHIE — MK 25 3L T 3R,
XH, samplefn—FZZ S E S, Wil RBEEE R —1 5.

In [9]: # First, how many rows contain our premise: that a person is buying apples
num_apple purchases = 0
for sample in X:
if sample[3] == 1: # This person bought Apples
num_apple purchases += 1
print("{0} people bought Apples".format(num_apple_purchases)

36 people bought Apples

[FIEE, Haillsample [4) MR, BURERHE A A BA LE A, B LU H 45 €
AUTE R EE P A H B, TR B S E R SRR

FA I E GRS A N AR SR o B e B D AL 2 3 AL R e =0 A A L 2
P, IRt AR ERZSIR R TC A, JC TR N IEAEAIE SR TP R A, A EH]
LPREFIEA , HLan “de RREW E T R, AL AEFE” FUHQG, HFR. URFEAARE &
PEMZIRI S 245 MUNAEAT , s 2 e MUNRZAMARIE 5 AR o 25 7 25 PFE AV S e
4 E MM BIETEALT, W g5 2 MU i MATesk

N TR N B EAR BRI, | eI T, ARAFHOTRER . S LA
defaultdict, HFALEARAIRMBEATE, RE—DIINE, FTFEGTHRORA N .

@ —ZFHUN R AT SRR P . ——FH T
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YU ICA8 K 2 1A [ B R R

from collections import defaultdict
valid_rules = defaultdict (int)
invalid_rules = defaultdict (int)
num_occurances = defaultdict (int)

TR R ZRIEIAEH , ARV R BB RN (R AR B 25—
RIS FILIU] A i 2 A —— TR W K 1 R — PR i

for sample in X:
for premise in range(4):

R A ARG A5, AR, AREERIN T — A5
if sample[premise] == 0: continue

AR IR (RME 1), IZARR HBRECN o FEik Dy B kit S8 RS 1o A ] i 17
O, Pt “ARRRESE TR, AT, AR 2 AL
num_occurances [premise] += 1

for conclusion in range(n_features):
if premise == conclusion: continue

RIS B, BN B X A oL (valid_rules ey, HEH i S5 FISE IR 2 AR
foedl) Bn—k, Rz, SRS (invalid_rules A ) igin—ik.

if sample[conclusion] == 1:
valid_rules|[ (premise, conclusion)] += 1
else:
invalid_rules| (premise, conclusion)] += 1

MR R ER GRS, FATFRIT RS B 3 AN B A5 . WFTITIA, SCRPRERL
Py WIIVE AN €488

support = valid_rules
BRI, i D RN AT

confidence = defaultdict (float)
for premise, conclusion in valid_rules.keys():
rule = (premise, conclusion)
confidencel[rule] = valid_rules[rule] / num_occurances [premise]

TR 7SR ML B AR R 5 L, 60 35 4 AU A8 SRS E RS EE o AT T A 1]
— D ERE, BN SECR . S WENEHR R FISSS IRER S M . SGFET . BR L
FFUESNZE o i BRSNS R EE ML R, Wit A alfe, DIT &R

def print_rule(premise, conclusion,
support, confidence, features):
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ZHIEE S Y features | IR 11T 1, BRSNS ZAF . 4518002 H features 51 3R HHRHIE AU 2R
FIRFIRM . Fy iy, JERGIEBOSARN AL, A S 1

premise_name = features[premise]

conclusion_name = features[conclusion]

print ("Rule: If a person buys {0} they will also buy
{1}".format (premise_name, conclusion_name))

FAE i LU ) S BE RN AR o

- Support: {0}".format (support [ (premise,
conclusion)]))
3f}".format (confidence|[ (premise,
conclusion)]))

print ("

print (" - Confidence: {0:.

Go5ela, HOMl— MU RS Al H——2E A R EE, R ILER AT,

In [31]: premise = 1
conclusion = 3
print_rule(premise, conclusion, support, confidence, features)

Rule: If a person buys milk they will also buy apples

- Confidence: 0.196
- Support: 9

1.3.5 HEFiHEEHRN

FEEN A R G S A R EAE RES,  THRH SAR RO, o T EE MR I S B A (X K]
WATHEY, AT BIE— T X HAFRIE,

B SR B RN, B X SRR T L TR . R AT R (—MEEXT ) BRA
ARG ; FHA i tens () BREGR P & FHTA TR WSNER . OV Hitemgetter ()
KAE R, XA AT LISHRET R THT . itemgetter (1) F#mAFIMKATENME (XH N
TR ) YENHEFE, reverse=TrueRinfEFHES,

from operator import itemgetter
sorted_support = sorted(support.items(),

verse=True)

HEF e, wenT LU SR o e RS 2R U

key=itemgetter (1), re

for index in range(5):
print ("Rule #{0}".format (index + 1))
premise, conclusion = sorted_support[index] [0]

print_rule(premise, conclusion, support, confidence, features)

ZE BN PR
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In [40]: for index in range(5): _
print("Rule #{0}".format(index + 1))

(premise, conclusion) = sorted support[index][©]
print_rulepremise, conclusion, support, confidence, features

Rule #1

Rule: If a person buys cheese they will also buy bananas
- Confidence: 0.659
- Support: 27

Rule #2

Rule: If a person buys bananas they will also buy cheese
- Confidence: 0.458
- Support: 27

Rule #3

Rule: If a person buys apples they will also buy cheese
- Confidence: 0.694
- Support: 25

Rule #4

Rule: If a person buys cheese they will also buy apples
- Confidence: 0.610
- Support: 25

Rule #5

Rule: If a person buys bananas they will also buy apples
- Confidence: ©.356
- Support: 21

[RIEE, FAl T ] U L A5 B fe AR . 15 SRR AR BEEA T HE R o

sorted_confidence = sorted(confidence.items (), key=itemgetter (1),
reverse=True)

HR WL EES R, R EMERE, HEEREE TS 1708 B sorted_
conf idencelﬁ"J’EpC , K%é{ﬁ?ﬁ%ﬁﬁsort ed_support,

for index in range(5):
print ("Rule #{0}".format (index + 1))
premise, conclusion = sorted_confidence[index][0]
print_rule(premise, conclusion, support, confidence, features)
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In [42]: for index in range(5):
print("Rule #{0!".format(index + 1))
(premise, conclusion) = sorted confidence[index][0]
print_rule(premise, conclusion, support, confidence, features)

Rule #1

Rule: If a person buys apples they will also buy cheese
- Confidence: 0.694
- Support: 25

Rule #2

Rule: If a person buys cheese they will also buy bananas
- Confidence: ©.659
- Support: 27

Rule #3

Rule: If a person buys bread they will also buy bananas
- Confidence: 0.630
- Support: 17

Rule #4

Rule: If a person buys cheese they will also buy apples
- Confidence: 0.610
- Support: 25

Rule #5

Rule: If a person buys apples they will also buy bananas
- Confidence: 0.583
- Support: 21

MHEF KR, “MERFR, LKW" Ml RE RN, LARER | XWFM
VUJ 4 S A5 R A5 RE AR o o R T 2 B T AR A0 o 26 LUK R g i 28 (0 0, S SRAC
SEARGEE, USSR LI . (R A AR R R L BB 2R T, O FRAT R B
KA oh, I 66% I N RIS e it 2 KA —— RIS 4, A aifiaik2
KTt

M XA TRk RE A B R IZ IR TR A Zam K, AT USRS AR R R B E
PR WIIE R, FHRI R, BTk, BB BRI S — ke, B,
1.4 Aol @RYE 25

TE LSRR, FAT TR Ba g AR A R Z [ ARG . iz e mi, H
KAEEA (WERRR ) XAVEE, EIRET, BRINEAGOREERR LI S Z AR,
AT MBI W SRS R 926 ), 2607k, 4R i I SE R iy M

1.5 fTAaBnR
IS SSEBARE IR B B P 72—, AT SCRRI RN, 0 R T BB
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Xt For 28I, FRATE W AE S B AR PR Rl R a4, A P RE B R R — A s P
JE IS, XL — BRI AR e o A 22207 RRIRIE SO E A RIFH? 3]
KE T HILA T

Q RIS i S R R . JERIED A & TR A K7 70
Q FIMTEIR A B 2 B EA D 7,
Q RIEALIRER, W NA BCA B ERE . O “RAITRIET 37 7,

IR =A R A AR A G/ R, (HIEASE— DR E YR R, 2426
A DLARAR WL o

SYZRNHIR AbRE, MR E AR, S YIRS 2 — A or2Rmmy, i HIRR S5
RFIHVEAEHEAT 2 Bin, FATal XD R lEE AT 028, AR 2 A S A S iy, W
SETE BT IRHRIE, SRJE PR SO AR ISR S, SEa— S R g s, X LUS PRI RR
A B B XN E R—AZBIRERIE T, g s st VA g o

1.5.1 HEHIRE

FA T AR 2 2 it ) 3 S8 B o XN ERER A 150 55 EidE , 19 50 8Ua 4R
Z5H T UUNMERAE . sepal length, sepal width, petal length, petal width ( 4351387~ F FIAEAEAT
598, A hem, XOEBIRZIE P A BEEEZ — (19364 THHRZ IO ). %
FPR R =285 . Iris Setosa ( LB ). Iris Versicolour ( Z8 {6552 ) Fllris Virginica ( 4E7 ¢
WS ), AT 5328 H 2 RIS Y AR AR & A RS

scikit-learnfEWNE TiZEIE4E, FTHESA,

from sklearn.datasets import load_iris
dataset = load_iris()

X dataset.data

v dataset.target

Mprint (dataset.DESCR) g AR LI, KM TF—T, EAFFRHAEREL]

Bnde rp ALY IS, WA IO T BERI(EL. IR BRI X MY, [
o, MRS RRRIEL. 1.28)1.25, S5 EEER —MRRUE, WP MEATE, FRH
JEARR . — M R 1 2em A BR— Pt 1 58 1. 25em VAR AR ARIR o

SR, FERIBIE A B EE . BARE HECFFn 200, (22 NEA GRS BUE R/
BOMRIME . TrisBEE AR B RoR A RIS, tinZenlo, 1. 243513 R1ris Setosa. Iris
Versicolour, Iris Virginica, {HZ&X NGEULEHETIMAEY), EE SR —Fh RIS =M A — g
BB . e, BE R, HAR R FI W AR ) 2 A JE T [l —
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%%,ﬁx%ﬁwﬁémm%éiézjig
R, AT AT, TSR A H L,

BRI S, iFATTRLRE A ARG R IE R, DY A TRy 2 e

Ferz o i, XA e R il %%%
R AB LR, Sd Tl — A BE, RHR XL ECON0, & T (A 2

Hito BT HERIURAR ) A B M ZRE DT AR E A AR AR TR R R o

attribute_means = X.mean(axis=0) 1
FAMGEN T — B 45, ﬁl@i%%%ﬁﬂ@%ﬁtio %&%E‘J%#@i%ﬁﬁ#/ﬁ%ﬁ%i@ﬁ,
DI ZEHE, 2 ok, FMNZIm BB T, JEES iR IE (B 2 Y

X_d = np.array (X >= attribute_means, dtype='int')

JE RN ZRATG, ERRAE S 2 0 x_aBdEdE (Ar8U5 X ), AT FECR 4L
Pk (X)),

1.5.2 SLIf OneR Bk

OneRFTEM B AR, ERMEA BT, HA R AT T fEJR T2
#EA75r28 . OneRJEOne Rule ( —Z M) (9105, FnFAT R B ARHIE 73 2R e ) —
AR MRS . SR E3E T P 2R A R OneREE G 2R L, (RN R R 1 fA BRARLTE
TEAR Z2 LS4 B RBIAIBA ML,

SR S B NRHIE A A — IR, X T — MR, S0 A 12801 i B,
FFNE BB Z RS, IFGeTH B ARSI ) B AL

ZERL, AR AR ) B —ANRRE AT ABR OB PR AMEL . B AR AT =280 R#E(ER0
MITEOLT , AZR20 T XHEAMA, BEA60D, CRWA201 . IBARHEE O MR Al iE)E
TBXE, HREAF 40T SRR N0, (B2 ENTAETBIE . BREE on) MA > FIB
MIEEERE40%, PAA 40X M 8 TAZERICHE . FRIEECV I, AR,
AFRFR ;. HA SRR I ] B JE T 09200 R AR i) iE i —HE

Gt oE BT A MR IE M S AR R 2 0 I BB, AR A ME S R, T
Ji AT RS B R R AR NN, PEHRE R R AR A RRIEAE A i — 1% 73 2800 (OneR ), H
THET KR 5r2E.

MAE, BATIRLINZE D, EAEIE—R%, ARYRFF A i SRR E 05,
FA AR R, X Z AT E AN AL P defaultdict flitemgetterfidl,
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from collections import defaultdict
from operator import itemgetter

NHEAIE R, SEOPIEBIEE . A . SRR R S ME . RAIEE

o
8\

def train_feature_value (X, y_true, feature_index, value):

T Rl PR R B — A (R, GEit B e AR (R ) AT E 251201

o0 B 2/?(‘; ﬁ%ﬁﬁﬁ%
)

class_counts = defaultdict
for sample, v in zip(X, y_true):

—_

if sample[feature_index] == value:
class_counts[y] += 1

Xfclass_counts T THET , #EBIR KM, #aeFR I BA 4@ FROE(E A AE IR~ 5]
H IR SR Z .
sorted_class_counts = sorted(class_counts.items(),

key=itemgetter (1), reverse=True)
most_frequent_class = sorted_class_counts[0][0]

R IZFAER AR . OneRIAA AL BA IZIUF IE(E A MA G 5E 70 B _L T R 3 A4
B Z 2 o B RN BA IR AR (R A A LA B BB R 2 265 Z 5 )
BRI, BRI SN ANE FH A i

incorrect_predictions = [class_count for class_value, class_count
in class_counts.items ()

if class_value != most_frequent_class]

error = sum(incorrect_predictions)

o AR [l FH 265 7 R E (LA 21 (A A T A A AR R RN R %
return most_frequent_class, error
X TREIURHE, i Py HoA—MRPE(E, ] R ek, ineds 2 i 25 SR A e s
KBVHER, RIFHITA R RIS, a1 BNZEE R SR . TR e L—1pR%L,
S LA
PREGHIIUNT, X AR =A%, Lmeangid.
def train_on_feature (X, y_true, feature_index):

FERORR 45 PR TUMOAS R BB . N XA TR x [+, feature_index] LAFRALHY
R M H feature_indexPTE I, SR)G Flset BRECE B AL S, ik A JLFRANIR]

Y HUEL g S ~
values = set (X[:, feature_index]) [Z z %;§
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HAlE# P illpredictors, FMEWIMNES . FHABEMRE(E, (828500, g 1.5, [HHM
2, FIORFFIEE R LSH MR T2002, flf#errorsdlFR, FAERMFIFENETRZE,

predictors = {}
errors = []

PRI Y 3= 358 43 3k T 98 SE R AE B0 B AR B RREAE, AT € X A train_feature_
value () PRER HEANRME(ER AT BERYZSH), TSR, IR 3 - A7 2] Tl #§ predictors
FlerrorsHT,

for current_value in values:
most_frequent_class, error = train_feature_value (X,
yv_true, feature_index, current_value)
predictors|[current_value] = most_frequent_class
errors.append(error)

e, THRZIN B SRR, R [T g A SRR R

total_error = sum(errors)
return predictors, total_error

1.5.3 MiXEX

AR SEAE AT R B E AR R R AR b T LA S S BRI o T 232 R A BT A
7], FRATRE AN, — A REE AR A BRIt i A T3 S R

FATH AL S22 T R o A WD IR FEVIZRBY B, FRATAE RS e —3 o4k
i, B, FERT B, FATIBITEBE AR FRYPZRACR . B BIBALRY H AR R8>
AT 328, IR REHIR AR ISR, DR X HEA s 2 S B0 5 ),

AR R YIZR AR - RBUARSS , (HX 150 W iR 2 IIAR 22 o itk D7 AR fij £
THAEFHINGEIEN A . PTRAN AL BRI AR 2%, RS i oA ril B 3T B 54k
GEE, RIS T INS . AEBI T UISRRI . FLRE TR AN

scikit-learnfEffit 7 — BRI S Rl R4 A A i) pR A

from sklearn.cross_validation import train_test_split

ZPRERAE B 1 L] (BRI S 1925% 1 E A AR ) B BRI 0 P 5T, LA
BAPRIREE R TR

Xd_train, Xd_test, y_train, y_test = train_test_split(X_d, vy, random_
state=14)

BAERATHAR S TR NZEExa_trainMiiXEX_test. y_trainflly_test
I L P BE SR RS B
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YV BB = A S8 andom_stat KIS UM IBEHLIRES . AEREISY, 1 FAR IR b _
M%M,wﬁ%%mﬁoi%%iﬁmﬁm%,@%Eﬁﬁ%%%&m%%m it 2 R e —
By, fEF T TG FI# random_statefHiy, FerESUIRIRTR [ AR — M, #4%@%%%
?Jtﬂi%ﬁ?ﬁé%ﬁlﬁ], JX#TE?‘ g/\lﬂf % TErandom statelﬁ’]{ﬁuﬁjﬂnone EHJ\@J %/H
ST HEHLEY

Tk, TR RHEER BARZER] (HEs ). 1088 RAT RIS . i Dy Bcdis g i a1
FROE, HFHFRITERTE X lcrain_on feature () VIR gy, A ESRE,

all_predictors = {} é//LQZ/Z>Q ? %Wﬁ%

errors = {}

for feature_index in range(Xd_train.shapel[l 4;22
predictors, total_error = train_on_ feature tra y train,
feature_index)
all_predictors|[feature_index] = predictors
errors[feature_index] = total_error
S \ =g 4 > >
SRIG PR B R R ARBIRHE , VoS nfE— AL
best_feature, best_error = sorted(errors.items(), key itemgetter (1))

[01]

XTI SRR THEFE , BRI ARRFAE(, BliEmode 11U &ﬁ%f¢¢§£7j[§@%%/
model = {'feature': best_feature, iZ%égié%;

'predictor': all_predictors[best_feature] [0]}
mode MEARLE— M FIEHY, WS MAITER : T Ra0RrEfgs . A T8RS, $al
DIARPEAA AR A WA B 7025 mBilan s .
variable = model['variable']

predictor = model [ 'predictor']
prediction = predictor[int (samplel[variable])]

WATA T TG B Z2 5B A T IO, A B b Ta AR SE B T A PR, 38 A T
RS i B SR B R S BT
def predict (X_test, model) :
variable = model['variable']
predictor = model|'predictor']
yv_predicted = np.array([predictor[int (sample[variable])] for

sample in X_test])
return y_predicted

FRATH L A o B o o s A v g SR B R 25
yv_predicted = predict (X_test, model)

HUR BN A R AN LRI, wRER BEMFEZ .
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accuracy = np.mean(y_predicted == y_test) * 100
print ("The test accuracy is {:.1f}%".format (accuracy))

A5 R 68%, X F R A H— MR, AR A 1

1.6 INg

ARENG T T Py thon A TRz . WERIRAEIZATIX— B0 ARSI B 1 5 )
SCHEIE), BWHPT ARG CAE L, JREem T iU AR REIZ T 1o HRA LEPython ik i
%, HEHIRERELT

FMTHIPython Notebookizfy I AUfY, LFAbZRE Kt 2 —/ NIUI I . EIIRER K,
Je TR EEATT T

e T — AR R T B, R E SR R 2 — RIS I R AR
ITOT IR AR, RERE AN TR BRI . FA IRl b BT . SEANE B m] ]
TERDl . BYY . NTRRESFOURR, DA E AEIX SEARCH R S

AREE IR I OneREIEN G T /RN o ZAE SRR EH T 28, IR (EAE
NG rp IR I B R 2, e TN Bl Js T W21

JREEE Y P RMZERE AT S, R e SN B scikic-learnEURESLIM—
SEREAZ R

D 415 ipynb 3L 7ENotebook T TFIHEH . HIISONKY T HAHAT A ALHIISONTAE, FATIHE—T .
— K
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Hscikit-learn

B2 43 2K

FHPythonifi H 95 Mscikit-learn/f, SCEL T —RINVBIRIZIRAT:, M@ g n .
PRI AN 2 T H, T H P 208 RIS it 7 e i i A R i LS 8UE . A KiE
ffiflscikit-learnfEMBEIEM T A,

AT PR A Z I AR RO Tk . A T IR —ESRE, J5 23 T LIS DA E
FBCHEAZ IR FH AR B

AR FENHUT LS

O 4%+t 2% (EBstimator ): M2, REAMEIHMT.
Q #3#% (Transformer ): FFAda kb BLAEIE L4
Q 7K (Pipeline ): A AEIEIZIBIRE, BT FRMH,

2.1 scikit-learn {&itsES

FE I PSR R scikit-learndlAE T RE S B ITE GRS . AR
TS, BEEAREUT R
Q fit(): YIGHEE, EENBSE., ZREFEIO g8 L HZE A28
Q predict (): SHECHMIRE ., TSRS, TR Al — 60 SR A 45 S8 21 1)
B,
KEHscikit-1earnfliiTARFENCRE H AR A% 2032 A numpy B0 BB X

scikit-learnf®ft T KREMGTTES, HPH 3@ FM (SVM ), MALEK, A2 WEE,
ZRE AR BESA I M. RESNAHscikit-learn PRI AR F %,
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_ [
FAVE T ZFnatplotlibFk, A AAE], &M L0925 7 k2
pip3k%¥R, AFlFHEscikit-learnbf At

4
$pip3 install matplotlib
e

ZF AR P BB FEAT R, A E 4 e K35 http:/matplotlib.

org/users/installing.html,

211 ESRE X
A ok T R R AR SRS IR s v R B — . b TR AMAE T4, R
AR, RB S HAME AR IREEAMA , BB X EARK LB T2, S AR5 35

el
ZORYL, BATEMRE = A E R4 CBRUEM DB BT ), Bl —fMEnden]. &1
R =AE RTINS : PZEEH— R ZEERECE 2 TR, IBEA T =2 i 285

WIES|8

® o¢
>

SRS LT T LIRS T 40, PR, 53 ST rh A A 2 T i
SPSTRERAC . A0, HClR e P A L0, 5 STASH R I A2 L OBE RS . 48T, 244
PSR 1000, B33 15 K 205007 AT TR I ROPE 2 | BUAEA TR HE T M BE T I, i
B 2 LR

B TR ERZ A, ZRIEEA — N, ORI ECE B A Bl 4 LR PR 2E . B
XAEBL, % A HIHAN A

212 HEEEESE
P SRRSO S Z — o FRATEALTR ZRE WA MR Z M R 2, Hit—0
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Y, FATIEATAEMS i D — X AR 75— XA AR SF R XA T ik, 5

TR RER

NATHZARE TR 2 B 5y R BRI B, B A SRR R RTE MR R A~ o, A

RO B P44 2 LS, IS AR R ICIE BT RIS, & LS M AE )
REEEIRTAR. [0 | >

DA PP S 1 AR UL, 15%11[1%5&4;%@ HHABFAEPERIRZ , KW o LU 22 o IAh,
WARARZ A0, W B REAERE , 25 RAAMER, . X)L A B R ik
IR S IS T B AR TR EE R

% = [XF

o R R O TR AR E AR bR 2R P e P R A (A HIE T ). R PR At
R G2, IXAEREIE R BRI EER BRI —H6, IBABERI RS TR ALk, B
ERIRE R S W R B SRR R 2R AE R, (BRI 32 B2 ME 2L LU RR R 25 /)

GER

A ZBERS T G e e (AR R A . BV EUF, A SXER R R AR R A A A

2 . THEALLE = A s &K
_d=prus, 6.

A
\j
A
\/
A

e Lk, PAYKIA S B R Z B R AR R o 2 R IR GRS, [ A~ KI5 #R
A LA R LD R R — AR B BRE L, rT VR A . P a5 s i 2 2 S i A,
EAR A MK R 21 5 [ B A i) M BE e 2 F, i 5 KBRS ( City Block ), IR 2484
BUrh AR HEIRARRIER R B, MM Z BRRIZ(E, ML ) i R

SRR o 8 38 7 i X R R A R A ARG . B, IRIBUR R AR ZHFE, (HREUINAIE

O FEPRGAR 4 BRI E G b R AT, HBBNTKP kil By % sl . —— 5



22 % 2% ) scikit-learn /Fit £ 5 £

B MAMAZ A BRI R B ARARAE , IR AR 518 i MR ECBE B A T LA 11 e i g 7 S
0L BA T S AR e, (HRAn R g rh FLSB AR (AR, P S I B RYTh , X LBk
# 2 HAFFAERI BT . i, FRUEERIZIERS, Bl THE R Z A0, HEE
TFE T AR AL & TR RS 5R T A] RE AR B — L85 B

AREE, FATEZ AR R, HABRE B R =1 41

2.1.3 mMEBEIESE

RIRRs T2 B Rl A & 8 & (Tonosphere ), X464 2 i MR 2R AR 1Y . X BB R H
AR AT A L S R 2 A AR 2B R R A o 2R — 2RI B 2 HH vk
LM ROIEDS , X AR AR TAFRIR—28 (7efidiaderb il “g” 3R ), B2y (H “b”
PR o BATEMEHUR 020, A SNk SR A 4R

( %% F https://www flickr.com/photos/geckzilla/16149273389/ )

TonosphereZi i 45 1] LM UCIHLER 2= 2T 508 2 T 28, Bl e & R gl de , nT T2 FEk
PEIZ AT 55 . FTHFhttp://archive.ics.uci.edu/ml/datasets/Ionosphere, fiifiData Folder, 7£Ff)5FTFH )
B, F#kionosphere.datafllionosphere.names SCH4 . X A SCHCRAEREIF F 32 H 5% T 1Y Data
e
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F B k915 E Bk THAE 2% . Windows % %4 ¥ i % 4 C:\Documents and
Settings\username ., Mac#=Linux % %t ¥ 7 /home/username , 4o R AR R # T, 7T A
&\ 128 T @ePythonK Bkt & B RATAAE .

import ©s _

print (os.path.expanduser ("~")

PBARERATA3SME, R34 TTEERACR RS (R RERACRE PR ). R)m—
MEAE “g” WU b7, FBEAEIR, BIEGRL TAMEMER.

Jii 8h1Python Notebook [ 55 %%, 7 #: 44 Mlonosphere Nearest Neighborsfit) & 104 34
B, S AnumpyMlesviiE, FreHE

import numpy as np
import csv

INERAEFERT, FHData SO AR | KA TR SCPFJe 2 PR AR SR 42 FREE 5 1R £ 50
PRI SE R RAL

data_filename = os.path.join(data_folder, "Ionosphere",
"ionosphere.data")

BIENumpy B Ay F OB AR . Bnde /e M, 4351473451 0 7ELUR RSEbs TAE
QERARAN A B AR R/ MBSO R —— 5 T &1 2 U A FIE B AR /N O T e,
HAK B 2B A BRI R

X
Y

np.zeros ( (351, 34), dtype='float')
np.zeros((351,), dtype='bool")

Tonosphere #5434 A CSV ( Comma-Separated Values, i 5 srFa%idiain ) 4%,
PSR A X, AT csvBEHSR 2 AR S, TFEIE csvi LA X4 .

with open(data_filename, 'r') as input_file:
reader = csv.reader (input_file)

A, WS R AT . B TR AR I AR, AT AT LR AR R
H— A MBS RBCR AR AT RS S , 18 TEE%E%&TE%XEPE’J%~/\1ZIKHT/‘ﬁH¥lJﬁﬁo

for i, row in enumerate(reader): /%Z}
PRI MARIRT34ME, Jfr,ﬁﬁﬁ’aﬁ%ﬁﬂbm%'ﬁ g, ﬁilixM iﬁ @@ é 2?%/
éiizat(datum) for datum in row]| ;%%25%(

e, PHEN R — D FORIERINME, BT RO, RIS g7, HOAT,
HIEA0,

data
X[1]
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y[i] = row[-1] == 'g"'

B, WATMHCEDE LR TR, BB TRy, SO LT SIEARE

214 BHLIRIEREWL

IEMNMAZTEF YL, scikit-learnfliih#f M RKREEH A : it () Alpredict (), Hfit
ITELEIN RS F e A B, Hpredict FIETEMIALE FITARRR

B, TFEAEINGEMMRE, S AIEfTtrain_test_splitR%,

from sklearn.cross_validation import train_test_split
X_train, X_test, y_train, y_test = train_test_split (X, vy, random_
state=14)

W, SAKERN KGRI, IR — 0], BBBL, SEOABOARIRI], J5
VBRI, ZAR BN RS AU B R 7 M

from sklearn.neighbors import KNeighborsClassifier
estimator = KNeighborsClassifier()

(Caa R tigolF e SR o/ N7 S MBS €7 [ 2 6 Y [y i V|4 S RO 6 R
BAs o JE B s NI G b s, SR B A AL

estimator.fit (X_train, y_train)
£z I b1 e S o 7 S A 2 Tl o oo e S =S

y_predicted = estimator.predict (X_test)
accuracy = np.mean(y_test == y_predicted) * 100
print ("The accuracy is {0:.1£f}%".format (accuracy))

IERRN86.4%. fHHIERINS S, RHABUUTRISERE AR RCR, HRRITHE! BAR
scikit-learnif A RZHENSHGE R, BORUAH, HEN TS Z A HRIETLRA
PR, RTREE A S RUE, FHRUARIREERCR .

215 BITEZX

TESERTHLASE g h, FoA OB S N ZRaE AR AE . TN g, e e -
TPARRCR . MRS EEE , MR, BTSRRI G, K2, BAITTHEST
SEELTRARMERE . i FIRAT AR EZ, S SR B A T T, X R
AR

SESRGIRAE MR iR — AT R R R, BRAR RO — A T, IRt bWk, 2t
FILR S . BRR DI, AR AR B AU ZREE AR 5 R —, IR ZE PR B AR
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EAR A BEHIAI— U AR T

(1) R B KBRS NI LA (fold” o
(2) XTI AT LL R #AE

Q R R H R AR
Q JHRIAR R VN ZRTA
Q 7e A Ik
(3) I FEUAT I B0
(4) 76 Fibid e, f s R REfen e i B —k, LA ((EARRESE R ) 12Ut

F PR —F KA, BTG A B EIR LG, T E Ede e 143 — ANPython
S NotebookZ, it A XA P, MdE R IF AR R obix AL,

scikit-learn$@ft T JUMAE K EE ik o A S REEEEL T Bk se KRS 9%, BRAEHE
from sklearn.cross_validation import cross_val_score
cross_val_score®iAfE JF Stratified K Fold ik E L, © KK L4

VI G AR B8 T HAB b KB ARR , VU S 3 T B L R A A
Breg oL, IABKIABUER TR, ANBERERBRRECR/BILT.

FATAAK A R BE, S BB RS ER S E .

scores = cross_val_score(estimator, X, y, scoring='accuracy')
average_accuracy = np.mean(scores) * 100
print ("The average accuracy is {0:.1f}%".format (average_accuracy))

M, HRN82.3%, ELZATTMZER, (HEERRATLEA ZXIESH, XA 4RI 2
HARR . P17, FATHRITIEE A RS HOR B B IRCR .
216 RESY

JLT- BT BB Z S RE AR SRV P BEE SR, SRS S A R s Bk iz AL RE T o (B
SR E ATRIEORE , B SRR SR R BLEARSG

OATIEM P, —FHE
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WTARE A 24280, BB AR DA ABVE TR G . scikit-learnEXNE
Hn_neighbors. K%M MBI T, n_neighborsid/IMit, BREERESZ T,
BEMLEARSE . MR, W%En_ neighborsid ik, SZRRITARAIEEMDEHEIES

A

A

A

Y @ )

ZE (@), FRATE A RN (AR BREDESS], 2R, WEn_neighbors
PENT, BT =MAIEMNEL a0 (IRATEEREME ) IWFE, SEUMRER WL, BRZEE
EPELA AR, HAEOG)F, FRATAEENREIEHRZE 0], 2R, WHn_neighbors
BR7, =ARIESEE (FRZEE) BUAEIEA IS T, —MAIBWE a2 BEIE 200,

AR —FRFn_neighborsfE, HWAIMIEI20, FTLIEEIITLZRIL, WEAIR K
ZRUE I RN G R Z R B 25 5%

avg_scores []

all_scores []

parameter_values = list(range(l, 21)) # Include 20

for n_neighbors in parameter_values:
estimator = KNeighborsClassifier (n_neighbors=n_neighbors)
scores = cross_val_score(estimator, X, y, scoring='accuracy')

EAFIn_neighbor s{HFR M FIPEY A PRAF K, BEYESPT .

avg_scores.append (np.mean (scores) )
all_scores.append(scores)

AT EEETEEW, FATTLHEFE KL Rn_neighbors IR EUEFI/ZEIE2R 2Z (8] 1Y
KR, HTEEVFIPython Notebook, FRATEAEZEICATHER,

gmatplotlib inline
SRJG, Mmatplot1ibfFEF Apyplot, SHCNITAEFI A IER,

from matplotlib import pyplot as plt plt.plot (parameter_values,
avg_scores, '-o')
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M EERTLE S, BRARZ T, HBEAEHEREE LA, EFRAR TR,

2.2 RIKEAETAIEFRINH

B, WA R BUESE B AR W), BT RS AT REAFAE I 5 . filhn, 2
Vit , AR 2R kAR T 2207 B A RAIE(E

Q iR &E . RELEYAORISHKMR, [HiA lLiXZHZ!

Q kE: WL fmiERA AT RE, A Y B E R 1900 |

Q SRERE: 0FISZIE], MlsHiA SO,

XA B 7 ok B AE A SE T, BN TARMER R/ MU | i LR B b ) 22 5
UARBA e Z L P ] LIRRRAE , (RE ) TRUEAOR, ATREAR s Rt B AR, (HAFAL(E
RANIZBR b SRR 7 RBCR A TR R

SRR R UETE T2 7790, % WA SRR DT LR XA R AR TALEAE, [l e TR RRIE
(EVA AR R A N R T REILABE A3, iy o P RIR . — X Sl AN [m] A4
MESIURF AR MPRE R IEAR, I IER R REA RIFIRE T

Vi H XA BE R . BB RHIE S50 R T U BRI . scikit-learnAYTUALHE T H.
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IAERAR AR (Transformer ), EARZFIAKENLE, R IHA R HBHREE . B T ACBREUE R,
Fetidmih REFRHIBURE . 7B, FATHE FXPBERRAE A BAL BT i

221 FaAbIERpGI

N T IR, SokRfTonosphere Sl AR MLE AR . BARIX HLARRBUR A Nl Y, (EIIX
SU R R EAR 2 SR AR AR e . B, 8 T ABIREOR BB , ATV B — 1 RIA

X_broken = np.array (X)
TR, BATRZES/EL T, BT, PSS ARERERRLI0,
X_broken[:,::2] /= 10

e FUF, RO EE RN, B3, BREA0Z G, & MFIEAHZEAR, M)
MU, BUEIERIAE T, 807005 A RHEZE B T X . BT IEMRE — T RUR,

estimator = KNeighborsClassifier()
original_scores = cross_val_score(estimator, X, v,

scoring='accuracy')
print ("The original average accuracy for is
{0:.1f}%".format (np.mean (original_scores) * 100))
broken_scores = cross_val_score(estimator, X_broken, vy,

scoring='accuracy')

print ("The 'broken' average accuracy for 1is
{0:.1f}%".format (np.mean (broken_scores) * 100))

BT , TR IR EEAE A IERIF N 82.3%, X UKEK R T1.5%, HEAFE(ERE L S)03) 1 2 [A] 5t
REAR PRI AN ] L

222 FRETALIE

FATHE TR MinMaxscaler ST A TARAME RO L . TEARTERZEICA S D, #5452 Aif
MAALE, HRESAFRZE,

from sklearn.preprocessing import MinMaxScaler

AN DR REAE A (A AL 0B 1 22 1] o e/ MEFHOMES , SR AR, A
T ZIA]

ok, X RE T A, FRATETIE AR nMaxScaler DR pREL, ALl
e fv ZEOR BRI 4y S AR B AR e #E AT U 25, {H & MinMaxscaler A7 B, H 4% 4 i
fit_transform() BREX, BPATSERIIZR NG,k

X_transformed = MinMaxScaler () .fit_transform(X)
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X_transformed GxATHBIE:, MFEIBIHRE . SR, RIEREFEEECN051,

AR HA PR MIEA T, X T HABZE R A N AR AE S B 2ARAT
O i A B AR EL A A 1 @Fﬁs}wwjj_@/ W

Q M BAFAERIIIE R0, 72 M1, ffiflsklearn.preprocessing.StandardScaler,

AL, T VA \/__/—/N
¥ AR BRI 3 ﬁ%%é@@
Q B BUERSIE ) {81k, fifHsklearn.preprocessing.Binarizelr, T FE{EHE
1, RZHO0. w
— \
JaEEEENT, WA Gis H EIR WAL vk S HAh AL gm X1 42 %@2

223 ‘HRER
BUAEBA HERTLY Tt ag ARl ke, Bld—EodBem) TARNL, AL i Bn e o

X_transformed = MinMaxScaler () .fit_transform(X_broken)

estimator = KNeighborsClassifier ()

transformed_scores = cross_val_score(estimator, X_transformed, v,
scoring="'accuracy')

print ("The average accuracy for is
{0:.1f}%".format (np.mean (transformed_scores) * 100))

IEBR PRI 2182.3%, MinMaxScalerfFEALTEAL BRI FOMEIER, IXARRFIEREA 21U
RERIMT R A R X o T FLRAE T, SR EHSENIE ARk, AN FRE S E RO/ N 5
JEPEAA] o

2.3 WK%

WEE SR g, BRSO AR o R RER 2 idndie , XPRFAEIEAT —(HAk
ARBR, DURAIE s8R 4R AN ZERE RIS AL B, BRI Z i il RERS 2EHALAS R A

FHRECR T X LB Al A Yy, NP Ia] R, JeRiT S m 4 R AR R B . AL
LA v R0, BRfeiiie, st T A DB R FA i A

73 */l\l‘ﬂ%ﬁ?jl?%{ﬁﬁ% H‘Jf‘a}ﬁﬂlﬁf? o J:*% s ?‘iﬂ]ﬁ”@TX_t rans formedﬁ%% s ﬁfz)ﬁﬁﬂ%
T—AH AT TR SR . WA 20 ER, A SRR o B R S A T W 2P
BAE

TR LR L5 R S PR A R B [n] L) ( YARANRR Tax 88, N —FE S8 e e HoAth 5w i) 7
o WK ERAE X BE AL R LRAF B2 I8 10 TAER o Z S5 R T U e AR S, s s
FRTAL I, SRS TZE R . BT AfEcross_val_score Ittt it ek 5 A i F i
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Kk, CIERKLRT, T AripelineXf4,

from sklearn.pipeline import Pipeline

TR LI A — & R Rz IR, Hohi)m— B URAliHas , A LD R ds .
ABARE LS e fedn L PR , i AR T iAo B, MG T ik Sds)n—2
AT AR T 028 . AR A PIR A

(1) FHMinMaxScaler B¥RHIEBUE LRI 0~1,

(2) ¥8EKNeighborsClassifiersrdiaf.

B LHHITTE (AP, PR kIR, BERBIEKL.

scaling_pipeline = Pipeline([('scale', MinMaxScaler()),
('predict', KNeighborsClassifier())])

TKER R TR NS % 5B — A C MR EBUE L, 58 AN o4 SR ot
AEo FRATEEE — UAEMVERRERUYE (scale), 55— MAEFI (predict), don] LIFHANA
TCEH SR A S PR e 2 X B sl A TR AT 42

WK GIFIR , SEATEAR L, B FRSENTR RIS R RS — R SCPRACR.

scores = cross_val_score(scaling pipeline, X_broken, v,
scoring='accuracy')

print ("The pipeline scored an average accuracy for is {0:.1f}%".
format (np.mean (transformed_scores) * 100))

BATEE R Z AT —FE (82.3% ), REAFRATX R AR IR Z RiAA A .

JE ST ST AT %, M E KRR 2, OB RERR IR 1) 2 2 fe
JEAZ T

24 NG

A, FliTscikit-learnFERAILATE, QI T NPFAEEOAZ SR A hrifE T
YRR . A8 T IEARANE, scikit-learnff HER N —AMlitHdr, (ARG H. HHeRM
£1ePRBEIZREE LTSGR, SRJA Mpredict ATEIIASE EIFASRCR

AR o R AN TRV R (R e 7 2R B IR, YR 1 AL PR 75, SRR R T s
MG MMinMaxscalerds, ENWANG (fic) MEFARITIL, TERAHGB, 8RR, &
A BRI SR

T2, FA IR A I SN B — AR — s 1 L, 2B TIINBA (SR
TEBKIBCTE ) HLBRATIR, APl i R f nl R S MR



B3IE

7R SR FIU 3R B EXBA

KREANG T — R KA —ERRE, T ETNINBASEIRFE AR MEERB o LA AR, e
FMARZILA, b FEA— MU R R A R LA A RER TR, FRAT I IPLAS 7~
BB RESE BTN 55 o IEANFRA PRAEATE IR, SRR AY 53— SN B REAL B L2
ARSI RHE .

A
O HpandasEfnzk . AbFRELHE
Q PR
Q FEHLARAK
O X SRR A TR A
BUEEBIRRIE, FHERA 7 A HESE G AT 1

3.1 MEBIREE

ARERANFEAETIINBASKEERN . WERARBINBA, W REHITE HLFE PR SZBR A L 4 meds
RE, MR, ARG —aA e E R, KB smERNE, RE2IRE FEFHAAG R 5
B, TR KR R 2 R S — MRS T T

VIR ZXHMAT TER il iyt se R0, IEMR AT RS ST, H ERTE70%~80% 2 [0
RE FEF T 2R AR I sl gt 22 ik .

311 XREHIE

FATHEH FHINBA 2013201458211 FEFEEN - http://Basketball-Reference.com X v $#2 /1 TNBA
KA TEFH A R ETORII G . TEH DL i T 88

(1) 7EW) Y8 &5 Hh ¥ T Fhttp://www.basketball-reference.com/leagues/NBA 2014 games.html,
(2) AiifiFriRegular Season5% i1 FExporti 4l »
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(3) B3 TR F|Data U, 0 SCHRY IR
B SCHAEHCSY, A8 TNBA AR 210123037 HE 38

CSV TR FL R SCAME AT, AT N — S HIEZ S BRI Eds (SO R 42 Tl X Ak
1 )o TEICHFA AN, RAFINMEH].csvl 44, WREAERICSVICH . B RER SO STy
GiEay, WURETTIFCSVICH:, tun] KIFHExceHE EAF L TRA8F 0T .

Ff'THpandas ( Python Data AnalysisfIfii S, Z HPythonZE /4T ) FEmzkix 24445, pandas
TEBHEAL T R 94 . Python N & THEEE CSVIXE M csviE . (B, H &35 e dupsir
A A2 Bl pandas B3R K —2E %, BT RAFRATTTIE FH pandas fin 285585 S04 o

AFFE L% Epandas., R LT EHZApip3 kZE, FlFTFLHE
. scikit-learnZEm A3k 2 pip3., pandastIZ R 7 k4T :
\

y
Q Spip3 install pandas

ZRAA P HB P EATRAE, 4% 9] http://pandas.pydata.org/getpandas.html,
R8T A%, MiEMXERES.

3.1.2 F pandas M#L#IEE

pandasPEZHIRANEL A BEAE B . EARE GALBEAREN , SRRETT RIS b
Jrike

USRS R RARAZ ISR, A B A C BIR A LA S SCPF BRI, A S R T
SRR E B — K, ARRTRES I ABTEEIR . i HIpandas 5 EP4e TARZIIRER R, BEA R8>
S R R BT R I T AR, I RER UL U R IERR P

A5 RN A 2 iR 2 I 2 0], FRATH K 2 i Hpandas.
Hread_csvrREULRE M2 PELE .

%
2

import pandas as pd
dataset = pd.read_csv(data_filename)

ISR G E , B AR ERI#EAE (dataframe ) W, BUEAERR AL T —2edR 5 47 F Y
ik, RS, BRITREBREIEERGA B, FALLTCH, & SdasEningsts.

dataset.ix[:5]

A RAR
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out[47]:
Date NaN Visitor/Neutral PTS | Home/Neutral PTS |NaN | Notes
Orlando Magic 87 |Indiana Pacers 97 |[NaN|NaN
Tue Oct 29 2013 |Box Score | Los Angeles Clippers | 103 |Los Angeles Lakers (116 |NaN|NaN
Chicago Bulls 95 |Miami Heat 107 |NaN | NaN
Wed Oct 30 2013 | Box Score | Brooklyn Nets 94 |Cleveland Cavaliers |98 |NaN|NaN

Mo EEARRE , XBRET LU, (HAAAE LA, T i Tk 18 52 X 26 m)

3.1.3 BUEREE;
MR g S, SRR T AT LA R,

Q HIPR AR, TR HIXR.
Q SH—Ara A
O MG ER A ai R, RIFR AR EE AN,

X LR EOR AR, FATR IS A B, (HR RIS, A5 e Z Ao WLesft:,
v NAPBRBUR SRR, INMIJCEE I B R4S R o Bl MG AT— 52 PR LR BR B0 TiAk B R
FEIRKE, Fpandasf iR B IEA T FUAL 3L

pandas. read_csvERERAL T ADRIEEEIEISEL, T ASCHERTHS & X LS EGk I
ARG, FATERT MBS SLER, 40 Fos

dataset = pd.read_csv(data_filename, parse_dates=["Date"],
skiprows=[0,1)

dataset.columns = ["Date", "Score Type", "Visitor Team",
"VisitorPts", "Home Team", "HomePts", "OT?", "Notes"]

St XA )5, AR SAIRKRUGE, TR AISIT RS

dataset.ix[:5]

LRI
out[48]:

Date Score Type | Visitor Team VisitorPts | Home Team HomePts | OT? | Notes
0(2013-10-29 | Box Score | Orlando Magic 87 Indiana Pacers 97 NaN | NaN
1]2013-10-29 | Box Score |Los Angeles Clippers | 103 Los Angeles Lakers| 116 NaN [ NaN
2(2013-10-29 | Box Score | Chicago Bulls 95 Miami Heat 107 NaN | NaN
3(2013-10-30|Box Score | Brooklyn Nets 94 Cleveland Cavaliers | 98 NaN | NaN
4)12013-10-30 | Box Score | Atlanta Hawks 109 Dallas Mavericks 118 NaN | NaN
5(2013-10-30 |Box Score | Washington Wizards | 102 Detroit Pistons 113 NaN | NaN




34 H 3% MRFATR R

R B A AR AR L L an e P XA, FRAT T e 2% HoA e ke, Horp— AN A2, 3¢
ERTRER B AR RSE, I At me, SO ir kA28 4k,
——
REAREEE C s 4, e RS BUM AL Z 0T, A TEE N — D EsiplE 5t 1%k
AT LA N IZRE IR 2]

B WIEA PN EGAME N o e BRI E LR, R h e LRy
50%. FEIME R —SCBRBAARIE, #A —F IR

3.1.4 IREVRHHIE

T8 T ok 4 A RN LA BRI CRRAE . 0, W28 lE .. 7Rl B, R
B REER SR, BRRRIES SR IER . ] LI ZM3onIrik, RATX EH1FRR
FHNE, HOFREGRNE, X THRILIEN S, SR, BABIEERA
A 25 A IR AR I R 0, AER STt e 30

$ ) TR MERIBRBA -

dataset ["HomeWin"] = dataset["VisitorPts"] < dataset ["HomePts"]

AT 7 EER A B R A 2INumPy B B, A G B scikit - learn/r IS b AT
Wb, MfiTpandasMlscikit-learnIFIA TS, HEMEBNumPy4dl, EATECA HARL
AT Hpandastli UG B s cikit - LearnfliURRAE HARAG(E

y_true = dataset["HomeWin"].values

Fmmy_t rueBHIRAE B R AEHE, scikit-learnn] HIERBUZEA

FATiE v] LRI —Se R R ] T2 . A, RESER IR RUE R4 284t T T, (HE
i e OB E T s B AE

B, QUEPIASRER BhIRAT AT N RO AFAE , 23l R X S ML B3 EBR B SIS B o kA
FGLeTE, RECAT AR IZER A K55

i BT R, ICSRARMEERBN o B ER TR EER, 235 AT s P SRR BATE
# H B E— IR A B PR o

B (BRI “Falt, FEARBRIA B HEFRRYES R o

from collections import defaultdict
won_last = defaultdict (int)

THLHVHEON KON, (EON RS L. WA TT, fetid ek, SO —tr, W
SEIPIANRAEAE . P SCERBATE 3 USRI AR
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row in dataset.iterrows() :
home_team = row["Home Team"]

for index,

visitor_team = row["Visitor Team"]
row["HomeLastWin"] = won_last [home_team]
row["VisitorLastWin"] = won_last[visitor_team]
dataset.ix[index] = row

TR, IR e s S 2 i FR A a5 e HES 9 o FR AT (et FH R 850 S 2 e o P I -
S, WRAREIE EAEX A, REFEHCIE T dataset . iterrows () Bt Ndataset.

sort ("Date") .iterrows (),

FH 25T HEBE i D 2 B —A T 85080 I 2 s ) LR )RR 28 SR SR 1 S BRBA 37 LU SR B3 O
PASE T Y0Pk Dy )3 P S BRI A . AL T

= row["HomeWin"]
won_last[visitor_team] = not row["HomeWin"]

iR )G, A2 TP SEE-E . HomeLastWinfl VisitorLastWin, AT 1HEE T
BAEE ., XRAFRISKEXAK ., HAE—TERINS Mg sEE, RAITAFEEAE LI HHTE
FIAAT . DA ACHD R A FE =55 20~2547 HE 3%

dataset .ix[20:25]

R AR

won_ last [home_team]

out[52]:

Date ?;::;e Visitor Team VisitorPts | Home Team HomePts | OT? | Notes | HomeWin | HomeLastWin | VisitorLastWin
20(2013-11-01|Box Score | Milwaukee Bucks 105 Boston Celtics 98 NaN [NaN |False False False
21(2013-11-01|Box Score | Miami Heat 100 Brooklyn Nets 101 NaN |NaN |True False False
22|2013-11-01|Box Score | Cleveland Cavaliers |84 Charlotte Bobcats |90 NaN [NaN |True False True
23(2013-11-01 | Box Score ;I‘;';':rnsd Trail 113 Denver Nuggets |98 NaN|NaN |False  |False False
24|2013-11-01 | Box Score | Dallas Mavericks 105 Houston Rockets | 113 NaN |NaN |True True True
25(2013-11-01 | Box Score | San Antonio Spurs |91 t‘;: ;:geles 85 NaN|NaN |False  |False True

B PR ARG, &R HARR MG . T, —3E10002 5 HEFEE !

BAE, AN CRIE EASERRE R ) AR P — U U, #RBUE ENE L3 e FE
HOR I AT UM b — AR BB b B R O 15 L, AATATESGAE X NRAAIE , (FLis HEAE S ] Sk
T,

3.2 REH

P — MR B AL SR D B, R EAREOE h— RIS AU A, P
T LR R BESE R —E M
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[ Isitraining? |
Yes No —l
y
| | Is it hot? | | [ llsitwindy? | |
Yes No Yes No

BRR SR L, SRR AR IR

Q EERIIRR B, NGB — A, b —S i SRR A VIR B, (H2PeR
P2 MR LU, AR —MiEta:, e Ta2e, EAET
Wio PR, PURMIRRZEHARF T TR, & —FRUE ) 5, IR B
i BilTiueipe

Q HYOEEI B, FIIZRA APk s g 285 . LA BRI, ["is raining”,
"very windy"]BTIUZER N “Bad” (KA .

BUERPSRR AE A 2R, KERE S E R . ETMARTY SIS, SR AR,
TR, FEET DA, SN — DR, DO, Rk WIS iy 2
PRI 2 5 BRE, Ba shiR B ALH]

scikit-learnFELI T o £ w)asf (Classification and Regression Trees, CART ) I
HAEA A R BN, S SRR E A R RVRRAE

3.2.1 REMPHSH

AR RN BRSRERR P — A B . AERBRSRERIN , o JLAP BRI T DR, B
PER o T PR 19 S VR MR 25 5 S B 5 U R8s , 1 (8 AR R D00 v LB 1 DR ROR B ot 5

B T BOEIR I SN, R USRI —ERGERE AU, PR B Y, R p A R A
AR ZEBRT A XA EMIETTAE (pruning) .

scikit-learnESEIMPRRIMETLL L TIRIITIE, (AT T DX P Ist n] LK S| H A9

U min_samples_split: Fe e — T S BT E MG
O min_samples_leaf: FREN T IRMTI AL, BT AU & IR
B NSRBI SR, 5 ASEPOEE PR N RE SR

E—
’\/_M—w
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A 1475 — DS ROZ 0N BRI BN, H A LR .

QR BARLE (Gini impurity ): FH T8 i 517 S B T0IH A 1 L)
Q42 &% % (Information gain ): FIfE B B ERLE T S22 D31 E B .

3.2.2 (ERRRN
Mscikit-learn/E 15 ADecisionTreeClassifierds, FITAIEIER,

from sklearn.tree import DecisionTreeClassifier
clf = DecisionTreeClassifier (random_state=14)

BAMFRIZZrandom_state®{E A 14, AP P L2 AP random_statetd

N Wooy, HMAAZAL, 1 A AR #9RAFF T (random seed ) , AEABARIEJLR 5

B RAAR, AR, VG B TH KT, ARIER KM L 5 2 g AL
REMAK, EAEILREIR Y, B REAREALKE,

BAEFAT] M pandasBHEHE R HHHCEE , DMEHscikit-learn/rdSasib B, $8ETFEMS,
fEFBAEE R values /@, WEAEIRIE] 4 S BRBA B —37 LB

X_previouswins = dataset[["HomeLastWin", "VisitorLastWin"]].values

PREE2 BRI AR AL, ORI — AT, B RREA fic flpredict ik, K
TRTT L cross_val_score i ik RKsRIGAE XA I (P-4 1E i % .
scores = cross_val_score(clf, X_previouswins, y_true,

scoring="'accuracy"')
print ("Accuracy: {0:.1f}%".format (np.mean(scores) * 100))

IEfI#56.1%, HORREHLIOR ZE MR | FRATIHZ AT LIEAS B 4r . MEdR A rh iy A 2k
F#E ( Feature Engineering  $FETTAE ) 2RURAZ M AUMERITTE, S AOHRFAE G R B4R 1Y 11
R B PAE AFA T

3.3 NBA EbZFE4 R

AR RRIE, FRATNOZREIMAS B4 . cross_val_scorely ] HIRIMNABAIMIE
WA A TE, AT AR AR A 23800

U ZEAERHEAR AT IR o RN T2 S5 S, BAR B APt e? FeA 12210
H 2 LUR AR
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O s, HAarEBRIOKE5 5
QO PiSZERBA L —IRAHEES, R w7

FA TR MAHTERA BRI, LGNS R R AERS B — I HIRFIM A TR BR A LRI LAY

RSP

RET LA E, FATOIE— e “E AR AT AT & HRE, T
2013FE B MRARE R RHERURTE. WS —RIE20 ST XS T AIH , el TR A
AT

SRR FEOTET .

(1) 73 Y5 5 HH ¥ T Frhttp://www.basketball-reference.com/leagues/NBA 2013 standings.html,
(2) ¥k #|Expanded Standingsil >, %HB 46 T A BREA T .

(3) Al Exportff

(4) BB A B E s STk

Al 2| IPython Notebook®E 104 U4, TEF&+ B A LL NS, 15 0 B SRS S IR A7 2
data_folderZFEFGEMHET,

standings_filename = os.path.join(data_folder,
"leagues_NBA_2013_standings_expanded-standings.csv")
standings = pd.read_csv(standings_filename, skiprows=[0,11])

TEEILAFE T i Astandings IfiafT, AHKST.

standings

BB,

-
ourtsris Rk | Team Overall |[Home | Road |E w A Cc SE |...|Post |[<3 |210 |Oct [Nov |Dec |Jan (Feb |Mar |Apr
0 |1 |Miami Heat 66-16 [37-4 |29-12|41-11(25-5 |14-4|12-6|15-1]...{30-2 |9-83 |39-8 |1-0 |10-3|10-5|8-5 |12-1|17-1(8-1
1 |2 |Oklahoma City Thunder |60-22 |34-7 [26-15(21-9 |39-13|7-3 [8-2 [6-4 |..|21-8 |3-6 |44-6 [NaN|13-4|11-2(11-5(7-4 (12-5|6-2
2 [3 |San Antonio Spurs 58-24 (35-6 |23-18|25-5 (33-19|8-2 |9-1 |8-2 |..[16-12|9-5 |31-10|1-0 |12-4|12-4|12-3|8-3 |10-4|3-6
3 |4 |Denver Nuggets 57-25 |[38-3 |19-22(19-11(38-14|5-5 |10-0|4-6 |...[24-4 |11-7|28-8 |0-1 |8-8 |9-6 |12-3|8-4 [13-2|7-1
4 |5 |Los Angeles Clippers 56-26 [32-9 |24-17|21-9 (35-17|7-3 |8-2 |6-4 |..[17-9 |3-5 |38-12|1-0 |8-6 |16-0|9-7 |8-5 |7-7 |7-1
5 |6 |Memphis Grizzlies 56-26 [32-9 |24-17|22-8 [34-18|8-2 |8-2 |6-4 |..[23-8 |6-4 |28-9 |0-1 |12-1|7-7 |10-7|9-2 |11-6|7-2
6 |7 |New York Knicks 54-28 [31-10 |23-18|37-15(17-13|10-6|12-6| 15-3|...[22-10|7-5 |31-12|NaN|11-4|10-5|7-6 |6-5 |12-6|8-2
7 |8 |Brooklyn Nets 49-33 |26-15 (23-18|36-16(13-17|11-5(13-5(12-6]...|18-11[9-4 |23-17|NaN|11-4(5-11|11-4|7-5 |8-7 |7-2
8 |9 |Indiana Pacers 49-32 |30-11 (19-21|31-20|18-12|6-11(13-3(12-6|...|17-11[4-9 [27-14|1-0 (7-8 [10-5(9-6 |9-3 |11-5|2-5
9 |10 |Golden State Warriors  |47-35 |28-13 (19-22|19-11|28-24|7-3 [5-5 (7-3 |...|17-13|5-3 [20-18|1-0 (8-6 (12-4(8-7 |4-8 |9-7 |5-8

Tk, Bl —DHE, SIS EAREEML. iR —1T, SR EGEAMN
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SCERBARYIR ST AR ANTT -

dataset [ "HomeTeamRanksHigher"] = 0

for index, row 1in dataset.iterrows():
home_team = row|["Home Team"]
visitor_team = row["Visitor Team"]

ALBEERA201438 004 T, 24P A FMEHSLIL R R —SCBRBA o AL DA R & AN Rl 9 Bl
2R AR LA RBROAN, SR BRIk 4T, IR IE SR EZER A SCRT Y

HE44 o

£

N

if home_team == "New Orleans Pelicans":
home_team = "New Orleans Hornetgs"

elif visitor_team == "New Orleans Pelicans":
visitor_team = "New Orleans Hornets"

PSRBT 2P S BRI HES , HUBCEA RS, SRR (A

home_rank = standings[standings|["Team"] ==
home_team] ["Rk"] .values[0]
visitor_rank = standings[standings["Team"] ==
visitor_team] ["Rk"].values[0]

row [ "HomeTeamRanksHigher"] = int (home_rank > visitor_rank)
dataset.ix[index] = row
T2k, Hceross_val_scoreREUINALE R . B, MWEHEE BT T ZMH 7
X_homehigher = dataset[["HomeLastWin", "VisitorLastWin",
"HomeTeamRanksHigher"]] .values

/N @U@DecisionTreeClassifierﬁj\%%ﬁ, iﬁf@éﬂﬁgﬁ, Ek’?ﬁB‘J—_Eﬁﬁq%i:o

clf = DecisionTreeClassifier (random_state=14)

scores = cross_val_score(clf, X_homehigher, y_true,
scoring="'accuracy')

print ("Accuracy: {0:.1f}%".format (np.mean(scores) * 100))

BUAE R IERARIE60.3%—— L RA T Z AT AZ R 2L . iR REFHR R 7

TRk, ARG PISCERIA L BRI O, VRO I3 — Sk, BIRER AR A B T 1t
(HEZSERTIIES TR ), HA IHHER 525 A ERBA B T RE UM HER SERTIY . BRINATRZ . ilin, HE
A EE R P ERBASESES T IR A e st B OB o IR B D706 S AT —RAIEZEL, e el

, WAF LI EBRRPME BT, ERCEAE AP SRR . AU

last_match_winner = defaultdict (int)
dataset [ "HomeTeamWonLast"] = 0

NG, PR, RN RESTER PSR,

for index, row in dataset.iterrows():
home_team = row["Home Team"]
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visitor_team = row["Visitor Team"]

A7 B ST ERBAE 2R, FATTER — T X M SCBRBAE b — 3 SR h B HE SR I A
I, FE RGO RERIT X BRI FHEATHEY , SR P SRR ATCIE R A, FROE A R A B

teams = tuple(sorted([home_team, visitor_team]))
WA R T, SRR ERBA LR USRI AR o SR, TR B AE Fh o 2
row[ "HomeTeamWonLast"] = 1 if last_match_winner[teams] ==

row["Home Team"] else 0
dataset.ix[index] = row

E, EHilast_match_winner 8, EEAPISCERBAAE YATR LLFEH B &, WISk
BAHEAHIE I PR A 275
winner = row["Home Team"] 1f row["HomeWin"] else row

["Visitor Team"]
last_match_winner[teams] = winner

IR ERE R B D R SR TReace 4 € S YIE ~ 7 NEIE SR 1R REN:hEs ey y & MR AW T1 (TN

X_lastwinner = dataset|[["HomeTeamRanksHigher", "HomeTeam
WonLast"]].values

clf = DecisionTreeClassifier (random_state=14)

scores = cross_val_score(clf, X_lastwinner, y_true,
scoring='accuracy')

print ("Accuracy: {0:.1f}%".format (np.mean(scores) * 100))

EHIE}60.6%, 45T

BERATEE—T, SR ZGEIE BB RSN T, BEEAS 2R I, AT
SNPER IS INER BN, DAREIN & 2 5 BE 2 AR 115 B

AR REAS AL PRAFAE (E 2B R B, Hscikit-1earnENT LIRS R B ILEIR
SEXTXFHEA TR EE . HLabel EncoderFfhdn sk REH AT H SRR BR A2 Ak e . AR A5
/(1

from sklearn.preprocessing import LabelEncoder
encoding = LabelEncoder ()

=R TR AL R i
encoding.fit (dataset ["Home Team"].values)

TR, A LEFER) B IZERARI BRI ( ERANEERL ) IR LS (fENumPy
AR “stacking”, SEEHAGHIEE ) &k, BR—DHER. AT

home_teams = encoding.transform(dataset["Home Team"].values)
visitor_teams = encoding.transform(dataset["Visitor Team"] .values)
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X_teams = np.vstack([home_teams, visitor_teams]).T

PSR AT DU X SE R E(E 11125, {HDecisionTreeClassifier i BN SVEELLAILS
fE B, 25 NOFN16H 17 BRBN , BVES A A BRIA L RIARML, TBREA4FII0ARTH . {H HS0xX %

X, XFTPISCERBAIN S, BNEARR—SZBKN, ZANE, B FEMRE!

N T BRI PRIG A — A BLGE, FATAT L H]OneHotEncoder % 4 gl iX LE B K%
By ZHERECY o BRI — A TR BCT RFR . Biln, LabelEncoder iy 2 AR 23 A A i
E@%&{EE7 ﬁM\OneHotEncoderﬂﬂ”ﬂﬁj\'@BE’J:‘#‘FEJ%($E<J fEAR 1, HABMIR L AIH=0,
B ATRERVRAE(ELAR AR B, mikidn R B ARRSANTT -

from sklearn.preprocessing import OneHotEncoder
onehot = OneHotEncoder ()

TEAHIR] B S8 T E AT AL BRI R0, A AR R A T

X_teams_expanded = onehot.fit_transform(X_teams) .todense ()

e, AR AR RS L RS 7328k

clf = DecisionTreeClassifier (random_state=14)

scores = cross_val_score(clf, X_teams_expanded, y_true,
scoring='accuracy')

print ("Accuracy: {0:.1f}%".format (np.mean(scores) * 100))

IERIRN60%, HWHRHEE R R, (EUEBA ZARYRCRAS . IR A REAE TR B s, B
PALBEA S ST, 2B URE, BESASEER . BOaiZ A gt AW
L TR A — e A

3.4 [FEHLARK %
R ﬁk% fRAT fE ﬁb ?%i

— RPN AT L2 AR AL SRR AU TR 2 A HUE
TINGREE . fFRITIEZ — WU B R B., BRI E P s BRI A% . fin, JEBRRR Y
REREI7E =)=, Hibesed Nam iR Bl i RN, AN e s 2Tl AR A 1R
RN, 3 LRI 2o s SRt — 2R 0 S INAR AR o TR b 7 /AT R DSz 1k
REJyom, (HARIRR IR

N TR EIRTITERIAN R, BATAT AR ZARRSERS, e B AT i, PR 40k
B S22 A TN 24 5 S PR A 2 IO 45 2R o 3 TE 2 BEALARAR Y T AR I 3

{E LR R A A TR AL, — 2 B (14 22 PR SA AEAR R B A [R] i —— B0 A [ F

O A ZPARHE, “HEEF A 200, —FE
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A, RASRIARFEA T . FROTHA DI, WRZABIEZARISER, BN AR
FAIE) CIH ek AR ) o BRI IE R BRI BENL S AL e B — 3R Bl PR IR SR o XA

FEM/ERE (bagging ) ——

S AR T R LA R S BRREAR R S o RIVEEFRATREAL B IR 3 S P4 U1 25
%,@%%%%WmMﬁ%E@ko%%ﬁ%%,@ﬂ%ﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁ%

R, AHIBENLAEE AR h s Bl L2 ) BEPLEIRBVERE, B 2 PRIER . X
BOERENLARMR, BRE B ERRAR L AW, HXFEEIERZ RS AR

3.4.1 RIEHIBVE IR An{A]

Eﬁtﬁ%%$$§i%§Vﬂ%EE@ﬁﬁiﬂﬁtit}\%;gz;égéH§ﬁ?ffﬁéﬁéiéfio SR, TR AR LR LAY
@%%%W%ﬁm%%ﬁﬁﬁ,ﬁ%%ﬁﬁ%%ﬁ%ﬁ#ﬁﬁoﬁﬁﬁiﬁfﬁé@ﬁﬁzﬁo

7 Z R MUNZRER ARG A o P IX 5 22 RV 5 32 BN RS AR LR 2 R, AT
JE SO {7y 1108

. AR, iR (bias) Lk PR g Re, mE5RBEEEAKXE.
Pk, SERAHRME A AHIE 2 ESHH, hAFHEBNRE, B H
K 0 SRR o TR OB S 00 LB, LA MK B IR AL B

XRERLARAR DS A TS RO, REA SRR 22, SRR S A UL A4 A
TR AR

— I, RPN T M Rk BN AR R R 2E A RENLM:, HIR e g X
b, S i 2 TR A TN ES SR A, BEVSTH BRIEHLIR 22 A2 —— LR B TE A A 0 245
o APrhan g2 HERTNEHERRZE BT

3.4.2 FMENHMEZENSH

scikit-learnfEPRandomForestClassifiergieXPEVLARME L SCIL, AT
—%ﬁﬂi}%‘ﬁlo ﬂﬂ?fﬁﬁﬁTDecisionTreeClassifierﬂgﬁéifﬂ, E?LJE%‘E’J?E%?%‘&%—
W, PR e (FEEAAE /(5 B4 ) . max_featuresfllmin_samples_splits

IR, BRI IR GIA T —L 24

O n_estimators: APRIGEQUERBRAM AR IR(EB, BB B, TERR (AlEe
m@%o
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0 oob_score: UIFRBENE, MHAEPEAE HIIZBAR S r 8
Q n_jobs: FRMAFATIFE I RINGHIRM B BT FH 2] 0 AR

scikit-learnfEME T AT IFATIHERToblib/E . n_jobstsE T B NAZEL . ERIMETH 1
DN —ANRCPURZ N, WTUZHILAS, sk E -1, TFeheilD .,

3.4.3 [FAREHRNKREL _

scikit-learnfECIAIRENLARMEE M G THEHE O, SRS i e BT, fGHS
I ZFR RN

from sklearn.ensemble import RandomForestClassifier

clf = RandomForestClassifier (random_state=14)

scores = cross_val_score(clf, X_teams, y_true, scoring='accuracy')
print ("Accuracy: {0:.1f}%".format (np.mean(scores) * 100))

RSN, BRI T 70.6%, £%160.6%.

BEALARARAE A R RRAE AR A T2 >, DI b E i e S B i, TR E — T 2]
JUAMFRIERCR an T o

X_all = np.hstack([X_home_higher, X_teams])

clf = RandomForestClassifier (random_state=14)

scores = cross_val_score(clf, X_all, y_true, scoring='accuracy')
print ("Accuracy: {0:.1f}%".format (np.mean(scores) * 100))

ER%EM61.1% NA T nfMfi i cridsearchev RIS R ESE, UBWTF .

parameter_space = {
"max_features": [2, 10, 'auto'],
"n_estimators": [100,],
"criterion": ["gini", "entropy"],
"min_samples_leaf": [2, 4, 6],

}

clf = RandomForestClassifier (random_state=14)

grid = GridSearchCV(clf, parameter_space)

grid.fit(X_all, y_true)

print ("Accuracy: {0:.1f}%".format (grid.best_score_ * 100))

XUAERRSETHOR, 53] T 64.2%!

i TR A R AR BN W e AR, A AP TR S8, ARSI
print (grid.best_estimator_)

T AR 4 H TE A R R AL T IR 2

RandomForestClassifier (bootstrap=True, compute_importances=None,
criterion='entropy', max_depth=None, max_features=2,
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max_leaf_nodes=None, min_density=None, min_samples_leaf=6,
min_samples_split=2, n_estimators=100, n_jobs=1,
oob_score=False, random_state=14, verbose=0)

3.4.4 T

M BRI, AR BB RE R BA RGN . Zead /NI A B,
AR PR e FIAN R AL, IERRTEARERTT T 10%.

HpandasH ALY PREC AR ERE . (RASUNTF .

dataset ["New Feature"] = feature_creator ()
feature_creator@%ﬁﬁ@ﬁ%%':h%%%’F&TEE/‘J%/I\ %'?E{Eo ﬁﬁﬁﬁﬁ%1¢jﬂ7ﬁ;‘§ﬁo
dataset ["New Feature"] = feature_creator (dataset)

R ELAR R OL R — IR BT R B E RO R, Eano. an R B

dataset ["My New Feature"] = 0

Tk, IR, THRTHRAE . AT 20N RX A U8 L

for index, row in dataset.iterrows () :

home_team = row["Home Team"]
visitor_team = row["Visitor Team"]

# Some calculation here to alter row
dataset.ix[index] = row

FSHERE LSRR AT . ARSI , 75— UCHEALTIPFAT R 46 0
FEBE” B AR R LRI

PRI AR R IEIFE — P RCR

Q BRBA FIRAT HEBRIE AR Z K] S NIESA R, 255 FBOK T .

Q S ERBAL & FL b e FR A R a7 X N EE e Home LastWinflvisitorLastwin
RE S WLk BA Y ELSE K CHEBURRIE T 2800

O BREAJEAS 2 R S R BRBAAT LU BRI A5 a2 Bilan, BRBATERAMAT & B AT 3%,
RS2 2 A A RE A RIS AR A

5 b B T I 26 R AE 3 2 R M, 1 2 % pandas ) 3C £ http:/pandas.pydata.org/pandas-
docs/stable/, WAL, BFTLLZZE A Stack Overflow 554X F5K A5 Bl .

SRS, AR B IR SUBURER S A REA BA R S ) AT S . LS, IR REANA T TR AL
Hey g FARAE FHIX S8 52 2 B AR T B 45 Rk AR A1)
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3.5 Ih&

ARE[F Hscikit-learnFERH — N r2diDecisionTreeClassifier, N4 T Wl H
pandasfb G . AT T EHSZNBATEF A LLFRZE 8, QUESBREH T35, e
AR R BN R | T B T REAEAE — S /N R R

T K B AR AE R SR IE SR ARG R B, i T — PR URE—FEPLARAK, E—P4R
FHER%,

N —ER Y R | AR SRR TR, AR KB RI RS . FRA e A2 dnfa
MFERRHE RN, LA R T Z I RE A i vk




4T

IR DT AHERFE

(&
RS

ARTE A S W] FEE R AT TR M AEA T AT U T AR % — i, @k, X
m Mg, B A AN E R R R AR — i

FE3TOCIERIXT G AERIN, I FHAFERIRER A . A B i H B B 2 PP 85 A e ST, 384T
PRGNS (FSE ) SRR . AFEBERIZIRE 550 B b2 R X R S o, it
TR R E O LR 2 R TR O

ARTE FEW MU JLAEE

Q SEFPE T

QO HApriorif EAZ I8 CHFFE

Q HUHERE

Q B da i [ R

4.1 FFO

ki

SEAIE ST AR IS R R BUAO NGO MTRTJLEE , FATIOEE AR R X R 2Z [l A AH
U o SEAME AT B FH BB w6 9 2K T2 (5 B R . B SR, X Se Bt (R 2 iy
J5 858 S0 Bl —— M P RE TR Hh MR R i O — R S

SR, SERME T RN S AR L, Hdn.
Q HRVER
Q A X5

Q Ftk
Q j= AT

SEAE T HE o S BN, IR i 3 FA 10k E B BAEAR 2 0 JAT 55 v T IR A 5
MR . N, RS T, RITERRRARH P AR EZTH . (H2E, 80

PIONFTREV IS I s, O 22 A A ok — A ZAL RS, SR P B VPt
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—HRHE, RO TAENGE R (PR AR AT] ), a2 PO ] o T30 A B AT i
AV

ARFEAXE LR U R, (ERFA TR SRR rh IS RIS R AP e AR B A IR X
Le A B TR THEE Tk i TR 1

411 FEMHESHEX

FMEFN NG T — PR SR AIPE TR, 22X T T aTREMIAL S, T3 T RE2%
MU EAR SR, FARIEX AR E A T HE Y, iR R o

GRTI, X ITIERCRA R o AR TR B AR T, R85 5 B R SRRy il o
(EISE IR, R AR IR A /N S2Al 8 AR ik B AR 2 2, WS SR A T EJT
Fydn CEERIUATIA ), Q2RI AR BT PGSR 1 BRI T o, BRI SN I o 22 B i 1)
SORPENS AR RO I o B R BRI, THE AT ML P s ) I (e AR R . S ELA
Ui, A RTRERIALIECE S22 -1 B dEA SR, AlRERORUIEEA 314 A 1045, AIRE
AR IR 1023455 AU 100FAE, RUNECHERE A B30 80 . RIVETHEBE ) KIEER TR
WREE EARZRRT S RO . R, SHERIPRENLEAZ, NSRBI ARk

Apriori B ] LA 2 B 5 A S BT Sk o e MBS 4 Aol 6 s I e e P e R [R] o
AR A PR E R R (frequent itemset ) , #EA | LIRE 228 BIRHGUBE KW, —HKF]
WAL, A ORI R 2 T .

Apriori B 5 B IR BRI SR I . e, s TR TE R AR TR RS B
Apriori%i7£5@~/lﬁﬁé%§&?ﬁ% E'x/J\Ez%F?;]@ Fetn, AR STEMA. BRZET%E (A B) ,
BORZFFE R R30, IBAAFIBER I 2 /D EEAR A IR300R o B A A 1 S8 0 A A, i
WAE, HAnE A A EImi4E (A,B,C,D) , AT, B, OMFUEMNETE (MDA L
B B/ N SCRREERRUE ) o

IR ER RN, B AT EHAL T REM AR IE IR I ( XFEESHERZL ) , MR
TR D KU 5 1 s ]

HoAh AN AT 58 A Eclat MR % S 4248 % (FP-growth ) . MEEIZIR ML, XUk
B ARSI B Apriori BVE A IR 20, VEREWLA BE— AR T, TR, JERBE — T IRl
Apriorifg ik,

412 R‘FESH

FERRAE AT BT SRR Z AT, FAT 15 Apriorifidk AR b B4 . 1%, il Al




A8 F AT RAERESN I EREFRH

BT P TR RSO 2, AEIRCERIN (B, WS PR AEX R A AR T AR
BIEY)

S AW, 7% Apriori P A — NIUHE B MO ST I /N SR RE  FET/N T
NI RSRER TR R B W NS/, Aprioni FEHE BRI K R TIAE , 224(318
ST s /NSRRI RS, T FUATAR A B S04k

Ho VTR | AE50 N BVEE, BB G OCHRN . T N e, R e —
ERATHUIN, SR EIAT RN, SLR i

AT, AT BN (51, PRI T AR . o (51 (0 2 S B0 S FIE 7, F
WRAE; BRI, FEGERRE, (URE R,

4.2 S HETE [O) 0

PR FRATE T TRAE T o WU 20 P B 1 WA HERA A AT T AT RERGSK 97 A o A AR5
LB BBV St BARA LA T T ZRILT TR P #EAT R, [ A S 2 B R, T
TEWL A S AT

FE AR AT T 24, HE —HEARA K, EF20074E£]20094:H], Netflix 2\ F
e RS AR SR, IR Netflix Prize U2 J5, AMHEIAVE LR . %3538 216 T4k [t Netflix
) BT R A T P SR R T 0 Y R G S HERA A AR R T S . B R ML LL LB RS 10
DB RE T . BRI RE R RIRR, (HIENetflix /A I ENRER Bh & SC B RS 11
BRI IRSS, Mt b e 3£,

421 FREBIESE

HFTNetflix Prize2Iiiz 7 Lok, S EJE IR A K= Grouplenstlt 58 BB AT T — R SH T
MR AR A . b, USSR L KN RI R PR 84, 3l A 1007 . 1005 F1
100077 5% L2 558 -

BHEEE T 2k M http:/grouplens.org/datasets/movielens/ . A TR {41 1% 100 7 25 50 7Y
MovieLens¥i#li#E . AW, MEBIRIIData3 {3, J5 3hIPython Notebook2E il A, #i A LA
AR

import os

import pandas as pd

data_folder = os.path.join(os.path.expanduser("~"), "Data",

"ml-100k")
ratings_filename = os.path.join(data_folder, "u.data")

it rat ings_filenamets w15 2H SCHEE P U . data XM
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4.2.2 F pandas InE#4E

MovieLens¥ i E IR 7 HLA% , (HIEA JLiiRpandas . read_csv ik BIANR E A A, BTl
BHESEOE BRI BT R LR Z R R AT AN R 50k . Hak, %
FEk, RFREHRERNE—TELREIET S, RITFEF ARSI INZFR .

IMAEAR AT, H0 53 PR AT 1 & A R4, i Fpandas NEHUE—1T/E B header=None ),
BRI TR. ACRSATE

all_ratings = pd.read_csv(ratings_filename, delimiter="\t",
header=None, names = ["UserID", "MovieID", "Rating", "Datetime"])

BIRAREE AT, @ ZRER— T, AR LU T A R A A s T R

all_ratings["Datetime"] = pd.to_datetime(all_ratings['Datetime'],
unit='s")

B3 MRS, H—TFRILAIER .

all_ratings[:5]

B AR

UserlD MovielD Rating Datetime
0 196 242 3 1997-12-04 15:55:49
1 186 302 3 1998-04-04 19:22:22
2 22 377 1 1997-11-07 07:18:36
3 244 51 2 1997-11-27 05:02:03
4 166 346 1 1998-02-02 05:33:16

423 THHRBEER

RS, FATAT LA — AT GRS AR R B — A%, LA 2%
FRRERE . AEXNERE, BT 3on—P P, B30, H—3hE— P A%—
RT3 A — P 4558 R T, LA

WAndE A 100044 HIP AN 70078 B | Sl R E BE MR IFIR R o R B AT R A E
et EREAT IR AT REATAEXERE o SR, IXNHERF RIAR A T EOR S 1Y, WA R P K,
AT R & DU LERHAT i o0 o FEAN #2133 N RLE#6T51Tid 48, Ko FH A A o Kk o
AT 0o

I ERE R g S ae R miEif:, B N'R%E. PS5 HOMAR—1T382R, FH#1967E1997
F12HAH NHFE#242F] T35 (259 ) -
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A3 B EREEE PR AR G R ENSEPs ERAFAERY o 1X HEAE A7 IR
FERBLINO0, 398 TARZ AR s U (AR 548 14 (sparse matrix ) o HURZESAUL, INSEL
P 60% LA EREEE 0, Wz AR R, M5 A 2s 1],

TERS MU AT, FRAISCTEAE T AR IRLEAAAER TS, A2k HBARZ H0MH,
RN IIE A LSS, FFRT eI T .

4.3 Apriori BRI

ARBHHRIZE B2 B SR . 2R P Sk R w3, AR AL A R
e, TEAXT EIRANAY R, AT He BRI LR P, R 0 —FF Y,

FROE L L, B E P AR E IR . IR E R EFavorable, £
P EIZH, H A True,

all_ratings["Favorable"] = all_ratings["Rating"] > 3

AR DR — T IXAFHE

all_ratings[10:15]

UserlD MovielD Rating Datetime Favorable
10 62 257 2 1997-11-12 22:07:14 False
11 286 1014 5 1997-11-17 15:38:45 True
12 200 222 5 1997-10-05 09:05:40 True
13 210 40 3 1998-03-27 21:59:54 False
14 224 29 3 1998-02-21 23:40:57 False

MG SE R B — 3B B FIVE I 28, X BEA R R a5 10], $2TFApriorida ik (Y3 .
FRATHCHT20044 FH P FFT 2050 -

ratings = all_ratings([all_ratings['UserID'].isin(range(200))]

ok, Brd—EdEE, R SO R R BT

covoreviesatinas - ravinessoinas crevorensss G TR T - Tote o
H} Toweroble = Fofse

TEAE ITUAR I, e BRI P SR . IR, 38Rk, FRATH ZEANE 4P 245200
SEr R, 1M User IDBEAT 0L, FFl DB B i ) — AR

favorable_reviews_by_users = dict ((k, frozenset (v.values))
for k, v in favorable_ratings
groupby ("UserID") ["MovieID"])

FEAATEY . valuestEifi i frozensetr, fHTHREAIBI P2 AREARREATE . X

A RERE (B ooyt o 50
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TRXAEAE, EEHINFREEER, 765 TS a2 HIE
felii, QU EEHE, DIGE 1A f S A R O

num_favorable_by_movie = ratings[["MovieID", "Favorable"]].
groupby ("MovieID") .sum/()

VL AU A7 e 2 Ul B TR LR

num_favorable_by_movie.sort ("Favorable", ascending=False) [:5]
TR S
MovielD Favorable
50 100
100 89
258 83
181 79
174 74

4.3.1 Apriori &%

Apriori VA SE R AMESNTI—E05, L1 T TR REIEAE P s . AR AT —
AR B PIRE TR B RS, EER SR E SN ERE RS m, REEIEET
X FEEA T4

(1) FEA&T H A RS A CRSEES, AUl s E e . IR B N R S .

() Ak A SN EIAE AR, AP RIR K IAE, I A BB R A BT .

(3) M A B A R TAR SRR R, ARSI S, M35 WS IEAT B A BI04
Bk EI RS —4 .

(4) fEf AT R IR Bl Bk ERQ2),

(5) 3R [0 % BRAY PTG A ST 4E

BANEIIRT .
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LRI
A AR AT T

Y
PIR2.

PIEREE TS Suik bl f %97
[prAE S

A

Y
S3:

MR A IR DR E:,

AR, N&5F

Y

B4 L
YR G RIS 2
i
&
Y
BIKS:
SUEY S OISR STE S

432 I

Apriorif kS —UGE U, BTA BRI KR BE2, EATRAPIRO) PRI IR R 26
TYGE (R IR@) ) B, BT R BRI 3 o XA B TRA TS PR Q)T I

T HE A B SR O AT B AT [ RO SR 0 il i AR B A 4, it n] A4k
FEoH A BRI S . N TSRS R AR e — i

frequent_itemsets = {}

FAI 130 75 0 7 T B ISR R ST T 75 8 8/ N SCRRJE o i ML ZAR I B £ 1) B B0
KaE, Al AT A, R B0 E A, RMEEXARE R T et o R kIS 1 TR
SR R, B RN R

min_support = 50

TSR AprioriFIE R —2, ARH—HEEZAEN RS T A e, BT RE%
W, g S H frozenset, JFMEMHBEGENE AN, BRI DIHEF AR (H5iE
EAARATLL) o AU .
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frequent_itemsets([1] = dict((frozenset ((movie_id,)),
row["Favorable"])
for movie_id, row in num_favorable_
by_movie.iterrows ()
if row["Favorable"] > min_support)

A, H—REORSEBUPIRQMG), RO R IR ST, QUdBae, Mm%t
BEo T I BRG] e ST s A AR

from collections import defaultdict
def find_frequent_itemsets (favorable_reviews_by_users, k_1_itemsets,

min_support) :
counts = defaultdict (int)

LY YRHAT, D DR YR, B LU FH ek B, P DB . IR
RAEARIIE. (FOARAREARR AN ), (HREAREERMTEOL N, AARA L EE . JA IR b1 e
A PR ATT R T 20 K

for user, reviews in favorable_reviews_by_users.items() :
g , Py AR AR, FIWTE TR SR YRR T . e, R E&
RT3, ST

for itemset in k_1_ itemsets:
if itemset.issubset (reviews) :

R, P r 3sA B EAE R A, A, oz miE 4.
SR .

for other_reviewed_movie in reviews - itemset:
current_superset = itemset | frozenset ((other_
reviewed_movie,))
counts|[current_superset] += 1

PR e KL IR B SR RE BRI, B RIS AGE, FFaR mIH A A S

return dict ([ (itemset, frequency) for itemset, frequency in
counts.items () if frequency >= min_support])

QIR , siTApriorif ik, AR LB THERE T AR, i, SRRk
BRI BRI, k-1 7] LI frequent_itemset s 7SR IR & BRI B0 4K .
KBRS INGE IR B o, R HORA7 25 dierp . (RS ANTE

for k in range(2, 20):
cur_frequent_itemsets =
find_frequent_itemsets (favorable_reviews_by_users,
frequent_itemsets[k-117,
min_support)
frequent_itemsets[k] = cur_frequent_itemsets
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UNSRAE AR PERA B RER BT AT A S, Bk Aas (iR R, &I TBAER 2
INESSPSIETE Sk S

if len(cur_frequent_itemsets) == 0:
print ("Did not find any frequent itemsets of length {}".
format (k) )
sys.stdout.flush()
break
_ [

A sys.stdout.flush() 7 &, FARNRGELEBATH, feZd X AR H

% B\ &sh, A, EALTERAIH KT RBEMIP, RABLRIBFH A

~ W, AflushZ &TARIER I E, 122, Z5 xR Ed 44 H—Flush
BAE (Bt ) Prap ke it L4 2 eI R 0913 4T3k B

TSR SR E) AR, AT R R R R, A TE S IGstT. WovEkIEtT
ARG, BT AR RS — B (Al ) — RS RARA w20y | AT .
else:
print ("I found {} frequent itemsets of length

{}".format (len(cur_frequent_itemsets), k))
sys.stdout.flush()

B, PEMRANR, FATX RA — IR IR A FHEOGER—— B A D0 R ORI 5 A H]
b ——H OGN = AT ZPIATH o IR B TR IUE . ARSI .

del frequent_itemsets[1]

X SR L I L A feis 1758, EHLAR T E RIS TR o SRR EA s A U A 1)
B, LI TR = BT, EAARAE T WA SR

EAARRSIR [ T AN R B B 1718 BT A o IRt iR 2 A BRI AE IUAR I RE RS T, TS A
& AL AL A g < — BEmt )R A I H R A2 D, gD e RO TR IR AN B B AR SRR o TidE
(802 AprioriSEERIIL A 2 — o AR HERITA ATRER I (A S URI SRR ) , H
Wi 22 AR T R SRR B e B T 0 A i)

4.4 IHENS<ECALN

Apriori AL R, FATREN T — R, A AR EIE SRR SCHRALN, (H )2
ARAEGL T o W INEE I — AR B e/ N SRR RE BT A, QISR iy AT g A 251820 AL

FATRT UM ZEI A il B SR , JEH A LIRS I FiTde , 73— BB Zie e
BT FIE RN . e R A P ERATIR PO A B, RNt EREL T LY,
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Bp— A IAEAS ] P A7 U B AR
T AR e e i AN R RE AR SR, S A ST A O

candidate_rules = []

for itemset_length, itemset_counts in frequent_itemsets.items() :
for itemset in itemset_counts.keys():

SR, AR TR R R, AR NESE . WU T I R R TR, F RIS RNZ,
WL AR
for conclusion in itemset:

premise itemset - set((conclusion,))
candidate_rules.append( (premise, conclusion))

DRERLRERT B R A e MU o e LA M AR A7 A L AR

print (candidate_rules[:5])

LT ESE S (I
[ (frozenset ({79}), 258), (frozenset ({258}), 79), (frozenset ({50}),
64), (frozenset({64}), 50), (frozenset({127}), 181)]
il - . . . .
1E P s m i, 5—%R45 (frozenset ) BAEABNIETIR S, J5HE T ER
R YERES RS F—HBR R R WP E0 279, MR HEE W R258,

Rk, THRRRMNA B, THATNRIREE 1R, HUA S BRI R A Rt =X
(HCTi el

AT B AT, FDRAAAERUN N 56 (B4 ) FIREIANE (R ) OVRER . ARHD
W

correct_counts = defaultdict (int)
incorrect_counts = defaultdict (int)

i I3 BT AT FH P SRS S ) S S, XA R s ) g 2 G RILI
for user, reviews in favorable_reviews_by_ users.items() :

for candidate_rule in candidate_rules:
premise, conclusion = candidate_rule

DA S P R BE T P & A5 FH o s e, FHP & A BT A s o AR5 AR .
if premise.issubset (reviews) :

WERAHRAT S, F— MU RTERSSIST R . WAEAE, SGEH, Kk, MA
ﬁﬁﬁo

if premise.issubset (reviews) :
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if conclusion in reviews:
correct_counts[candidate_rule] += 1
else:
incorrect_counts[candidate_rule] += 1

FHAILIU R 56 A R R AR 257 B B8, TR SR MU A B AR R

rule_confidence = {candidate_rule: correct_counts[candidate_rule]
/ float (correct_counts[candidate_rule] +
incorrect_counts[candidate_rule])
for candidate_rule in candidate_rules}

X EAR R T ML THE R R, i AR R A e A R T AR

from operator import itemgetter
sorted_confidence = sorted(rule_confidence.items(),
key=itemgetter (1), reverse=True)

for index in range(5):
print ("Rule #{0}".format (index + 1))
(premise, conclusion) = sorted_confidence[index] [0]
print ("Rule: If a person recommends {0} they will also

recommend {1}".format (premise, conclusion))

print (" - Confidence:
{0:.3f}".format (rule_confidence[ (premise, conclusion)]))
print ("")
SR .
Rule #1

Rule: If a person recommends frozenset ({64, 56, 98, 50, 7}) they will

also recommend 174
- Confidence: 1.000

Rule #2
Rule: If a person recommends frozenset ({98, 100, 172, 79, 50, 56})
they will also recommend 7

- Confidence: 1.000

Rule #3

Rule: If a person recommends frozenset ({98, 172, 181, 174, 7}) they

will also recommend 50
- Confidence: 1.000

Rule #4
Rule: If a person recommends frozenset ({64, 98, 100, 7, 172, 50})
will also recommend 174

- Confidence: 1.000

Rule #5

they

Rule: If a person recommends frozenset ({64, 1, 7, 172, 79, 50}) they

will also recommend 181
- Confidence: 1.000
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AR HR R S, A W U2 5 AR AT R B4R P i uitems
SO AR TR AT (A REREER) .

Fpandas M u.items SCPF AL R A FRAE B o 5 T SO RIS 4 3 2245 B0 I & 4 v iy
README S, w.items U CSVAR, (HRHISEL M BREs . BRI 75 248 2 0B fT, BeE &R
S Mgt o Bk 12K MREADME SCHF R R

movie_name_filename = os.path.join(data_folder, "u.item")
movie_name_data = pd.read_csv (movie_name_filename, delimiter="|",

header=None, encoding = "mac-roman")
movie_name_data.columns = ["MovieID", "Title", "Release Date",
"Video Release", "IMDB", "<UNK>", "Action", "Adventure",
"Animation", "Children's", "Comedy", "Crime", "Documentary",
"Drama", "Fantasy", "Film-Noir",
"Horror", "Musical", "Mystery", "Romance", "Sci-Fi", "Thriller",
"War", "Western"]

WESR L2 40 B0 T BRA RO AR E 22, FRAT TR QN — NI 4 5 S PRI R, DA 2%
UCAREN T ARG . B IANT

def get_movie_name (movie_id) :

TER Y Emovie name_datafAKRAE ST, REG, HIRITHEZLFRI D

title_object = movie_name_datal[movie_name_datal["MovieID"] =

movie_id] ["Title"]

&ﬂ] H title_object Hvalues @ M3 B %ﬁg x ( K%ﬁﬁgﬁ title_object EF‘ 0]
seriesXR) o WATHXHE —HEBSE— YR B M dnT RXTh — 25K

title = title_object.values[0]

PRI R J AR AT L SE A4
return title
PR Z ATAAAD, XA RETE R AL SR L A PR . THFEIPython Notebook2E 1074 3¢
FFaEks - A LS,

for index in range(5):
print ("Rule #{0}".format (index + 1))
(premise, conclusion) = sorted_confidence[index] [0]
premise_names = ", ".join(get_movie_name (idx) for idx
in premise)
conclusion_name = get_movie_name (conclusion)
print ("Rule: If a person recommends {0} they will
also recommend {1}".format (premise_names, conclusion_name))
print (" - Confidence: {0:.3f}".format (confidencel (premise,

conclusion)]))
print ( nn )
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ZEREREZ T (AN, BN ) o

Rule #1
Rule: If a person recommends Shawshank Redemption, The (1994), Pulp
Fiction (1994), Silence of the Lambs, The (1991), Star Wars (1977),
Twelve Monkeys (1995) they will also recommend Raiders of the Lost Ark
(1981)

- Confidence: 1.000

Rule #2
Rule: If a person recommends Silence of the Lambs, The (1991), Fargo
(1996), Empire Strikes Back, The (1980), Fugitive, The (1993), Star
Wars (1977), Pulp Fiction (1994) they will also recommend Twelve
Monkeys (1995)

- Confidence: 1.000

Rule #3
Rule: If a person recommends Silence of the Lambs, The (1991), Empire
Strikes Back, The (1980), Return of the Jedi (1983), Raiders of the
Lost Ark (1981), Twelve Monkeys (1995) they will also recommend Star
Wars (1977)

- Confidence: 1.000

Rule #4
Rule: If a person recommends Shawshank Redemption, The (1994), Silence
of the Lambs, The (1991), Fargo (1996), Twelve Monkeys (1995), Empire
Strikes Back, The (1980), Star Wars (1977) they will also recommend
Raiders of the Lost Ark (1981)

- Confidence: 1.000

Rule #5
Rule: If a person recommends Shawshank Redemption, The (1994), Toy
Story (1995), Twelve Monkeys (1995), Empire Strikes Back, The (1980),
Fugitive, The (1993), Star Wars (1977) they will also recommend Return
of the Jedi (1983)

- Confidence: 1.000

B

JUCEDE, FATAT AR SRR IR — R . VIZRAT, B e TN,
fiti R BRI AR B AR B

UNSFEX RIS, FA T 20 R A E AR TP A BAS
XIS ER R, FOER AR — M RN, SRR

B, A A TN EEEE A . I8 HRT2004% P 04T 0 8t , Dl
SIS B o WEUNGRER R, FRAT2 iz A h AL PR U E I HL e o R
/{1
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test_dataset =

all_ratings[~all_ratings|['UserID'].isin(range(200))]

test_favorable = test_dataset[test_dataset["Favorable"]]

test_favorable_by_users = dict((k, frozenset(v.values)) for k, v
in test_favorable.groupby ("UserID") ["MovieID"])

A, TR R AR, kR BRI o E— A AS [ R X U fe B s A
el g, A .

correct_counts = defaultdict (int)
incorrect_counts defaultdict (int)
for user, reviews in test_favorable_by_users.items() :
for candidate_rule in candidate_rules:
premise, conclusion = candidate_rule
if premise.issubset (reviews) :
if conclusion in reviews:
correct_counts[candidate_rule] += 1
else:
incorrect_counts[candidate_rule] += 1

Rk, TR DGR Y B AR

test_confidence = {candidate_rule: correct_counts[candidate_rule]
/ float (correct_counts[candidate_rule] + incorrect_counts
[candidate_rulel)

for candidate_rule in rule_confidence}
B, i FH LS A4 BRI AN J2& HL 58 25 28/ 1) B A DG HR R

for index in range(5):
print ("Rule #{0}".format (index + 1))
(premise, conclusion) sorted_confidence[index] [0]

premise_names = ", ".join(get_movie_name (idx) for idx in
premise)
conclusion_name = get_movie_name (conclusion)

print ("Rule: If a person recommends {0} they will also
recommend {1}".format (premise_names, conclusion_name))

print (" - Train Confidence:
{0:.3f}".format (rule_confidence.get ( (premise, conclusion),
-1)))
print (" - Test Confidence:
{0:.3f}".format (test_confidence.get ( (premise, conclusion),
-1)))
print("")
BAVRE — T B 5 LIRS AL et o
Rule #1

Rule: If a person recommends Shawshank Redemption, The (1994), Pulp
Fiction (1994), Silence of the Lambs, The (1991), Star Wars (1977),

Twelve Monkeys (1995) they will also recommend Raiders of the Lost Ark
(1981)

- Train Confidence: 1.000



2/

60 %45 RAERESNFTEBEEEY

\

- Test Confidence: 0.909

Rule #2
Rule: If a person recommends Silence of the Lambs, The (1991), Fargo
(1996), Empire Strikes Back, The (1980), Fugitive, The (1993), Star
Wars (1977), Pulp Fiction (1994) they will also recommend Twelve
Monkeys (1995)

- Train Confidence: 1.000

- Test Confidence: 0.609

Rule #3
Rule: If a person recommends Silence of the Lambs, The (1991), Empire
Strikes Back, The (1980), Return of the Jedi (1983), Raiders of the
Lost Ark (1981), Twelve Monkeys (1995) they will also recommend Star
Wars (1977)

- Train Confidence: 1.000

- Test Confidence: 0.946

Rule #4
Rule: If a person recommends Shawshank Redemption, The (1994), Silence
of the Lambs, The (1991), Fargo (1996), Twelve Monkeys (1995), Empire
Strikes Back, The (1980), Star Wars (1977) they will also recommend
Raiders of the Lost Ark (1981)

- Train Confidence: 1.000

- Test Confidence: 0.971

Rule #5
Rule: If a person recommends Shawshank Redemption, The (1994), Toy
Story (1995), Twelve Monkeys (1995), Empire Strikes Back, The (1980),
Fugitive, The (1993), Star Wars (1977) they will also recommend Return
of the Jedi (1983)

- Train Confidence: 1.000

- Test Confidence: 0.900

R UL, 5 AN, FEINZREh EAE R 1, (HAEDGUE FIER R A 60%. (HAETH 4%
AU A LA b B R WAR R, T EN DRI AR A

‘ il "*IJ/\ AW, ARTRE AN BAZEA-1, BIREE—HKA0F 12
EEGEE %ﬁﬁ%ﬂﬂﬁ%ﬁ%?ﬁ$%ﬁﬁo

4.5 NG

ARFALSE AW FH B f AR b, AR F 2 T 5l R 30 T P T R AR 1 I
W AR TR B, B, (5B Apriorif ik SHREHE Ay B . K5, ARIEHRBNT
S Sk SRS /ST

M TR EOR, AprioriBVAMARA L2, BARSE 1 B HIRARAY I LR S, (HEAE
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XHFAE T, i TRESE A R ARG K, AT RS HRE I PRI 5 XS
Biz AR S DL AR AT AT AR A 7 95 I A I DU g e T, HAE R AR R TR B0
WIRTEAT T R 3% | S PRAEAS.

FATH— R BHRA RN ZRAE LU BEOCHRALI , 7R Ao —— e B EATiate ar LA
B L (852 SR 367 1200 ek 2R MU AR 8CR AT B8 0 803 B FA

FIHAT A AL, AT AR EAR A RIS R, 2RI, A=A B R R X T
T flscikit-learnfRias (H3EENGHT ) WEHEHBUHIE . iR ThE Bk
THLA C B Y RO AT Bty IR gitioeltd.




4% 5 25 1 BT AE

A LEE BT 2 B Bt S AT PRI R IR 1 o SR L — B R B S 9 58 5 Rl , B
FA AR, AR HREES I — R IE R i B i 4

BRILZAN, ARZ HAWZE R RRAR , LSO . B, A U 2 Sk .
SR, REBCBAEAZ I LA T R R B BRI . X SR B Z I e e 12
BT, i Bk E R eI k.

AR EE P 42 A r K5 v Sl OSBRI RS AL, I HH B A AL, AP K £
AL IXLEFAE . FA e 2 GHRF AL PRI

AT FEBENHLT IS

O MEEdE Pl BRIk

Q BUEHRFE

Q PEEUUFHFAE
O Qldfesas, ABEdRE

5.1 4$FEHEN

A BOR B AZ AT 55 O B E A — D IRY, — i, BB A R B e 2 e i e
FEIRAEAR G o ASERYR, KT EREBUSARAIE, b BEA % . PEER I AT, S du)e
BAHZ IR RO — 1 V2RI T E . VRN AT B, BT 28 SRR SR Z
s, A XA, B ELA, BIR, R, AR 2B IR

511 7#EEBIGhRRES

AP BB SRR IR n 1 o i gl ol LUR— ORI S iy el 1o, donl LU
19794ELICR A USRI, i n] AR AR —L s s 3C)



5.1 AFAEFRIX 63

FATATRERERT L B AR A o X TARR B A, AT AR AR S s st
B TR, BATEAIEZ ML RIE 8 AMBE R W13, JATEREEN 2T .
MBI MEAC ) H L TESEPRRERAT B R

HA S BLS RHIERR R R, A REAR DR Z 8 04 )7 B R B [ AR 24 58 o A R T T e,
R LB ARAZ AL RS PR AL DA 75 ORSRR B SE o Rl LA, BB A 1% WLt B rpoxl
ZRINFLEDT I, EEM— A RAAS . 200, SAE R R S A 15 21 i — PR

RSP 75— MURAE T B AR 0, RO SC AR S . R —TF,
] — P BAAEATE SRS — MR, 245 AR AN | RS SO I AT i 75 24
M2 AMEE . FATAIREREAN GG i B, oy, AR it & WA E R

SCI S RS H AT SE T S 1 A2 0% , B R MR, (A D fag it AR 2R 52

A A LABARAZ IR0 B B AR A0 o AR IS YFRIREE, XXMM, FFEELiRE
KREE, WREEEEBURE, AR NIRRT 5, B AR A BENLE o

PRI MAT I AL, (B, FfbaZIIRZ ATy, R RE N iz R05 6
AEENHE BV 915 B o

FAIIZIRL TG AR BRI R BLSE, E 225 IBBAEAZ I8 B b, AR HIFRAT
LS RRE . AR AN IR 4 S3EHAIRAFER 7805 B Hbr (BHAEK ),
P BR LU BRI ORI, 4R TRLE R 3R 5 LU BREE R DTG, it PR BB AL

, RS AL SRS E IR, HAA T, B LRI 25
MRS ATE B AT RPN, BIRATR, AH 2 EH MR L3 24
i, RHA 5.

FHAdultB e 22 A ol £ B RRAE 8 &2 2= A B S RV p AN i . FRATTix BBz 48 H
PR, Pl — N NRBAERAZ TR £, ZE % T 2t 4 http:/archive.ics.uci.edu/ml/
datasets/Adult, piifiData Folder§4%. T #kadult.dataFladult.names 3/, 7EEHELE e (FH
& N Data U ) I EAdulSCRIE, K3 S SRR R LT

BRSPS IR T — AR AR RS ILABNT T AT AL YRS . 5 5 FIAR TR

$]FFIPython Notebook, HTHE— N EICA S TA TS, 5 Apandastiidh, $5 & FdindE
R4S, Fpandas g &dia4E ik,

import os
import pandas as pd
data_folder = os.path.join(os.path.expanduser("~"), "Data",

ZRINRF Bt
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"Adult")
adult_filename = os.path.join(data_folder, "adult.data")
Using pandas as before, we load the file with read_csv:
adult = pd.read_csv(adult_filename, header=None,

names=["Age", "Work-Class", "fnlwgt",
"Education", "Education-Num",
"Marital-Status", "Occupation",
"Relationship", "Race", "Sex",
"Capital-gain", "Capital-loss",
"Hours-per-week", "Native-Country",

"Earnings-Raw"])
KBS L —FE R It

adult.data SCIF AR BA AL 24T pandasBERIMEEIECEE “ A7 — AR (A
HAFNEZS )o A 7T ZM R AL & TCRC 7 14T (BB inplaceZ BN, Fonilsh ik
YA, MAEHE— ).

adult.dropna (how='all', inplace=True)
WA NHAEIFETT, &R A RHIEA R,
adult.columns

NN A PR A7 Epandas i Tndex X G P Y RFIE A PR

Index (['Age', 'Work-Class', 'fnlwgt', 'Education',
'Education-Num', 'Marital-Status', 'Occupation', 'Relationship',
'Race', 'Sex', 'Capital-gain',6 'Capital-loss', 'Hours-per-week',
'Native-Country', 'Earnings-Raw'], dtype='object')

51.2 BASIERZEIEN

IR BT RFE BRI Tk, (HH o — S8Rl TSR] 2R PR SR, s
T8 RS IR, 75 228 BRI MR R AR Z A E G R o IEANZTRITIR, A ZE I
HAE AR ——UN SRR T N A EOGHR, B R/ NI REA IS &

— B PRI G 10 2 T AR 58 6 4 0 ) BE 1k
Q =saEPE, I RmK. 5. &

Q HEM () %

Q 4FEI% AR BR sl o3

Q fliZ

Q S

73— LERHIE AT RE S0 G Bl FH s 7 s A 5
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Q AR, R SRS

Q A7 ]

Q %

A —SEREHE N AH o3 AR R IR 4

Q RGBSR, A5 b A R iy fa) 43t

Q R (B IR Rh2E e

Q RSB HPEEIRONN, BlansEE A

EHURFIE T A ECHEIE | SY4L. TN ILRE T ILBIAY , REE T L SR SRR Bt
TEE BBV A R4 (ordinal ), BN, Zwisz . 83, A= AHE35R1.5m, 1.6m
1. 7m, FRATTAT LA i 22 bl , e a2 A B, 76 B B AR

o RATRARESRSE, WEIESAHE . FRRHE, B11, Hours-per-weekRHIEERR—
A NEEJR B TAEI ], X ANRRE AT PRS- TARI ] . ARiEZE . o RME S/ ME . pandast
T WG HRETTR I

adult ["Hours-per-week"] .describe ()

AR EBA TS XA T2 T i

count 32561.000000
mean 40.437456
std 12.347429
min 1.000000
25% 40.000000
50% 40.000000
75% 45.000000
max 99.000000

dtype: floaté64d
XLy O HARRE PT BE A B o Bilan, A2 E R R AN

A LERHE, EITRIRAREE, FURE THEUE, HinAdultfidi i hieducation (#
F)RHE, A bR, e BERE L, He DR, M S S
el — R TR BRI ERA E S, (HRFAT LIRS — M Rl i#on ik, Bl
A MEEducation-Num (ZEF AR ) AL, ERBEZEA PRS- EE B mAFiR,
T AT TR RE PRI 2 A A IR AV (L

adult ["Education-Num"] .median ()

BERO910, B Al LISRIR WG Ee5e i — o WRIEH ZBOEFIREE , AT AFRZERE
FEERCT S, Wl LI E.

FREB AT LUEZE IR o i, — P ERATLUE MR, #eak RaRalCHABRNZE . 25 RIF IR
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A RIFR R 44 SCRFAE (nominal ) Xt 44 SURFAET 5, JLAMEZ I ZE MR Z AR . BRIEa] LIAR
PR/ Nl EAE R, (HRICEDURIESIMEE T LAY ILEL, MIBRARARER, AR, FA]
AT RIUE GRS R BR, ROER AR MR BRI, (EE JCIEAESEn BRI X 7 —— T2 A 2[R

—%, BAAE,

AR ZAEALIE SR B T AUE AR, 3T S T . KT RARERAGFRSE, BT LLAY
A TAERRIE . CRMERT CRRERT A R RER . WALRMERAYTE, FRAE R EELEL, 0, 0],
BEER[O, 1, 0], JEEK[0, 0, 1] IXEERFIEHR LA PIAEUE, RE2F AT DA WE SRR HE
. AEAREFAL S, 8T T8 R g (B BRI ),

AdultBE AL & — SRR AR, fllwork-class ( TAE), HAERASE ] LI TE
KR E, HARFER SO RGGZ A (I TAER LB TAER A S ). FEEu,
PHIE IR B2 B TR R AT RE L RA I T 9

FARAE A uni que PREILRETH B FTA B9 AN 0L o

adult ["Work-Class"] .unique ()

A +

LT S (1

array ([' State-gov', ' Self-emp-not-inc', ' Private', ' Federal-gov',
' Local-gov', ' ?', ' Self-emp-inc', ' Without-pay',

' Never-worked', nan], dtype=object)

WS Bi bk, (HA SN X HLA 5

IR, RO RO o] DU i & S B O SO RS, SRamE i L. filin, =T
L7mig A, FAIFH R AT, T L7 R T XRERUR 2 T2 RRE (RARIE PR
{HZRA ), FEk RS 28 T 25 8. i, AN, BErnoh1.69mAll7Im, X
PSS T ZEA Z2 BRI B P ERER A R RO B o T B i S8 1. 2m AR 28 o 5 B i 1.69m
) “ZEAZE %ﬁﬂtﬁﬁ%@*@, LR RN 5 25 SR AR LA (R

X AdultBdEgE, AT LI LongHours (I ) R, FBRRR — A N JH TAER
KEBZ T4/ XFEHILIESHE (Hours-per-week, BHTARRHS ) S IS RIRFE

adult ["LongHours"] = adult["Hours-per-week"] > 40

5.1.3 BIEFRIFHE

R RR, 7 X R R BRI TR AL, X aRBEUR RN R, WA AR
A — RN T AT R 4 038 T O BURAZ 0775 o B2 38 91T 2 LT 2 B R I s
AR, A B, ERMR R MRS R4, T WRLEnl HIEE IS, eI e
b, A ReaIE Tk R AR BRI
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flan, & Sk MR IR R R — D ASNRESEA T, AR AS A5 ~] iGTan iy,
I AT~ > iy, A 1 2 LM NS &
X IE R BAEAZ I T AR AR — T T ZARMIASE R 2 R BRI . il U R XE BE A
AN, ZREEAT AR S, NIERIS T R AL 0CTE . e r ekt T IR
THEAEAZ IR T ATROR (B Sl il i b e FH g B R A 1K 21 [R) R 0 H Y o
ARV 2 BASZI N, B R ZR E KRBT 15, SRR PR A S H bR,
EHCKHRZIG, SUAERHE s B R0RFER RIS, X RA A R MR P A%

52 i EIETE AR SR b FEI)

FAREOERZ , ERA TR A —/ NG o AR LA

IRE A BEERAEECE AN, AR BARZ I ARA T 20 2 A m A BER js

W, BAREFRE T, W SRRk
Q Bk WIASMFIEI A S 2RIV AL BRI . WML AT REPC AL A IE R A%,
X BERRAMEFAE ] B AH A PR A SEBR I FHAE. X RSB e/ N R AR L ), R
VERE S 1S Y RAIEAT B T80 Y 3BA S PR 8 SRR RY LR,

Q AR ST bk . AR T L7 MR AE R AR BR AR — R, LR BAR A
Sy, ABREEIN AT H CORBUMMHETC . B, (A RRRE, BIEEFRATA O T IR
BRI, AR 2L

B AT AR B, REAS AL B ), R ATETE T, (R g g,
RIS AR YE R, SRR TR A H B

TETF B TAERT, A LeFEREMEMATRATEAS, s SRR AR o AR AR (E
FRAAIE , BRERBAR U Af5 B —FE, B8k L TR L,

scikit-learnHf¥varianceThreshol s ] FRMHBRFFAR(E 10 7 25 A 21 B Al hr v
FRRE . R nE R T BB, B numpy ) E#E— R LA RE R .

ﬂﬂ]i'

it
Q

%\4@

import numpy as np
X = np.arange(30) .reshape( (10, 3))

AR 0RI20, 30T, A38I107T. ATRMEER— A 10, 344FE
4R .

O o W O
= o Ul N

(@
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(12, 13, 143,

[15, 16, 171,

(18, 19, 201,

(21, 22, 231,

[24, 25, 261,

(27, 28, 2911)
B, AT S A EERR O 1,
X[:,1] = 1

i SRR AR, 0ER 8052250,

21,

51,

81,
117,
147,
177,
201,
231,
261,
2911)

X ERAEvarianceThreshol dfkay, A EAbFEEPEEE

array ([

I I N e
T P UL oW o
e e e e

from sklearn.feature_selection import VarianceThreshold
vt = VarianceThreshold()
Xt = vt.fit_transform(X)

Fixole, BOTKBE ZINHEKT .

array ([[ 0 21,
[ 3 51,
[ 6 81,
[ 9, 117,
[12, 147,
[15, 1771,
[18, 207,
[21, 2317,
[24, 2617,
(27, 2911)

ST 22

print (vt.variances_)

NSRRI — . A EAEMMERR, H 50052080, AMUEBA R SAIE R,
array ([ 74.25, 0. , 74.25])

Jeiett alte, EEEARE, Sotc ISR R BRI, SRS R SO A R
J1 2 HORPFFHEAME XS B2 I8 BoAT 22 22 AL, AHPGL 2t i Sk R T
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1k B A

FHEARZHINGOL T, (A ERAERILAS, rIA SR . B S BdRZ I8 R [ B,
HRRRK, BSR4 YRR, BEERFERCR pn, SRS B0 R REY K.
TR IAERAIE L 5 R 52 2% B2 R AR AR RO R Y

SO — IS R BRI T, T PR S AU R (F X ), il
SEEAT I BTAESBIRIR I . 422 HE 5530 B R AT, TOT— e W R T L b2
PO ERIAHCHERIT .

scikit-learntBfit T L kB EARAE ey, HifselectkBestik Ml HfE
FFE, selectPercentileil [BIRIEAEMIHIT% MFAE, XN as a2 At T B AR R B
— Rk

AV A2 RO R s TR . B I ( x2) . Fofr
VRV T A RIS — _

—_—N

FATAT LA BN RAETE Adul e 56 ORI, 5, EIBCT IARHIE, M pandasBHiEHe i
B s

X = adult[["Age", "Education-Num", "Capital-gain", "Capital-loss",

"Hours-per-week"]].values

#45, FIMiEarnings-Raw ( BERTUA ) &R E 1T 300, QI8 HARZREE . ks,
FhATrue, BN, XHIANralse, RAGUIT:

v = (adult["Earnings-Raw"] == ' >50K').values

i fselectkpest Felidide, FI-RIT7RAHT Y, Wi,

from sklearn.feature_selection import SelectKBest
from sklearn.feature_selection import chi2
transformer = SelectKBest (score_func=chi2, k=3)

P fic_transformJith, XHARAVEEEEEDEAT IR BRI . 25209 0 R B i =
AR, AUREANT

Xt_chi2 = transformer.fit_transform(X, y)

A AR R AL & = ANRHIE . JRAT 18 nT LIS B4 — S AR S, SRRt n] LURLEARGE A 1 W
SEAFIE, iR AU

print (transformer.scores_)

LR VeSS (1
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[ 8.60061182e+03 2.40142178e+03 8.21924671e+07 1.37214589e+06
6.47640900e+03]

SRR R RS — . =, W, X EAge (48 ) | capital-Gain (HAUL
fi ) Mcapital-Loss (RAMAK ) =AHFAE. MEAS RIS HUR B UL, X SRR AL .

‘ Jo RARKT B E % % T Adultde I 5 S 4F L0948 %435 8., 5 & Aadult.names
XH, B@EAF S NBRAE LK,

BT DL A e AR e, e /R8> ( Pearson ) “AHIC R %S

EEF (scikit-learnfE'EHEAl A ) SE8 Tz k.

o HFRFET R A SciPy

‘ R ARG H AT VAZE FTscikit -1learn, APA#K T VAIZE4TSciPy, E4TF
@LA@%Xﬁ% BRI

B4, MSciPy': ApearsonrRi%l,

from scipy.stats import pearsonr

pearsonr PREHE T LT Hscikit-learn AR miE e e 0 —2L, X pREHIOR A4
YT A=< Ay ) FE S, RPN . B RRIE A0 B2 IR0 S R BURIofE. (p-value ).
BOTA B chi 2 RECEE FH IS D AP A2k, IR E B A AflselectKBest PREUT .

SciPyfipearsonr BREIS BN AL, (HEEERES — SR — 48 . FRiiTksL
AR R, XA RE IR AT TR REAL B AR . pRECH AT -

def multivariate_pearsonr (X, y):

i scoresMlpvaluesBdl, i EHRENE—F,

scores, pvalues = [], []
for column in range(X.shape[l]):

FOHRIZS N BRI SE R BN E, IR AR AR R A

cur_score, cur_p = pearsonr (X[:,column], v)
scores.append (abs (cur_score))
pvalues.append (cur_p)

O £/R - J/Rih (Karl Pearson, 1857—1936), JR&Carl, HEBER . AYFITHR . —IFHTE
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A A2 M EFME LA, AFAANLEZNLFERL, AH-1,

WAt fiAER, B AT RMAK, 5 AR BERAN, AL R R4

G\ AT FHATFLI K R, ATRARIE K AR, SR AR S

BEBE, THAKEFAN, BR, ENpARLHAE, Fh#izscores
B, R A RS

PRSI S 1R 1], B Je R A DG R B 1Y T4 o
return (np.array (scores), np.array (pvalues))
BAE, FATHEAT LURZ BOISAEE A 28, AR B ARAEMHOC R BN R EFEA T HE T

transformer = SelectKBest (score_func=multivariate_pearsonr, k=3)
Xt_pearson = transformer.fit_transform(X, vy)

print (transformer.scores_) _
IR ] ARAAE R FH R O R e AR AR DG A B RRIE AR —AF | X IR B 2R — . = F5: age.
EducationfllHours-per-week X 7 BB L RFAF 2 fe - 10 3 A [ R A BRI Se—— e T
whRE,

BN KA P BB FHEE SRR L . TH RS 25 Rt HR AR TR 4 2545 Al
(5% ) FAEFERCR E I — AR Rz I8 U, — I AT G O T R L o — R R s
JLPFEA SEE R AT .

from sklearn.tree import DecisionTreeClassifier

from sklearn.cross_validation import cross_val_score

clf = DecisionTreeClassifier (random_state=14)

scores_chi2 = cross_val_score(clf, Xt_chi2, y, scoring='accuracy')

scores_pearson = cross_val_score(clf, Xt_pearson, vy,
scoing="'accuracy')

chi 2 D7 LI IERR 083, T B /KHEMA R R BGERIFR 70.77, R I RIS B BRI
BRCR L

I T ARG IS PR 2T o fEREMEEBERAR ,, B RRFEA S, RAH=
AEIE, BEREIAR83% M IEA R |

5.3 BIEHHIE
AT (LR CATREAEANE o 3O, FRf T LRI 19 )7 5 M E AT RS SRR RE AT

FeanmT i R ) —07 B 504w (one-hot encoding ), FATATLAHEIEAEA. B, C=AEIZE5
RV NERA R = A R . AN ? 7 “ZBIg? 7 F1 “JECig? 7,
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BIEPTRFIE R b A B2, Wt adrib——He5T, XEE RIFEA R L, A1 e
THIMIC o SR, FAAEZ EAHSCHEARSR , B RREIUAY, S nSavk b PN

IR, QAR W2, ARZ I E WIS A .

Rk, AOTEME 8RS, EGWize)H#— 8 i01Python Notebook B 10 AR L T .
Mhttp://archive.ics.uci.edu/ml/datasets/Internet+Advertisements | Z{Advertisements ( ] 45 ) Zidiase,
TAE3) A & F BT WData3C e,

155, Mpandas/NAHELE . T TIb I Sedi E SIS

import os

import numpy as np

import pandas as pd

data_folder = os.path.join(os.path.expanduser("~"), "Data")
data_filename = os.path.join(data_folder, "Ads", "ad.data")

BCRARAP A LA L, IR TR AT [ , f LAV AE O L 1 Rpandas
AR TR TSN, A AR A RO B, RN
R A B IS BRI RT  JEHA AL “NaN” * (“Nota Number”, 2405 ),
FRBHTDENET , DRI T IO SRE 5 T nonesnull.,

R, RO , BRI < R, SRR, R RSO A
RORCHE, TRIE, Tofl AT L i 1 “NaN” . 55 A U g B (0 73

B R B A AT

def convert_number (x) :

Pl AT R AT LT, IR R MO B HE R, BT LATRA T B e vy / except 454,
fiikvalueBrror# (FAFHRICIEFEUT I, M= ).
try:

return float (x)
except ValueError:

TEPRE IR, AR R, 3R [Plnumpy FEAR AT “NaN” 287,
return np.nan
AR — AT IAFE A RAIE SOLHARZR, A TP A AR e o i 2
converters = defaultdict (convert_number)

AT EIG—5 (a5 W#1558 ) BEFEAL 0k, 25 FRRELREIERI2EH] . 7EAdult

D JavaScripti& & PUAZEAL, 0L (JavaScriptim BBt (FE30)) 582900, — R4
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i, RATLT IR TR0, T4/, S ABIE, IS 541
B AT BRI R

converters[1558] = lambda x: 1 if x.strip() == "ad." else 0

Al LA Hread_csviMEEBIRE T, TESBPHa A TNIAIE 17840 R gL

ads = pd.read_csv(data_filename, header=None, converters=converters)

BRI, 4155951, 20002 580k . SokA T RITLAEUE, BRI T himAJE

izfTads [:5]

0 1 2 3 /4|5 |6|7|8]9 1549 | 1550 | 1551 1552 | 1553 | 1554 1555 | 1556 1557 1558
0| 125 125 10000 |1 (O[O O|O]|O|O 0 0 0 0 0 0 0 0 0 1
1 | 57 468 82105 |1 |0f(0OjO|O]|O|O 0 0 0 0 0 0 0 0 0 1
2|33 230 69%% |1 |0 (0[O0 ]|O|O 0 0 0 0 0 0 0 0 0 1
3 | 60 468 7800 |1 |0O|JO|JO|O[O]O 0 0 0 0 0 0 0 0 0 1
4 | 00 468 7800 |1 |0O|JO|JO|O[O]O 0 0 0 0 0 0 0 0 0 1

WAL AR Z R LA, BhRRaE -IEREART E.

B A3 Sk vh TR AR A 9 B 1) 5 S AR TR 3R89 53 AP SCFad. DOCUMENTATION A
ad.namesf B[ 5 o BT = MFEIE TR UGS . SEEMTEmE . e —d R EdRng2s),
1T, 0T 5,

HAFHEBUE GG, FREULIIURL . a1t M ok G bR i 0 8 H AR 1] LS
B R B RE, i f%sponsor (487 ) . REZEEESERE, WAENHEE—
A TR AR E . PRI, BUEEAS KREITIRER.

FE R Iz B pandasZ J5 , FATHRAMIUH T 0 S35 0 FE E Ry B, > R A A
bR m—dREa Y, vEEH A SEARHER G —21, Wted 45 #1558/%1 . (RIS,

X = ads.drop(1558, axis=1).values
vy = ads[1558]
ERT TR

AR, FRIEZ IR B, B, FUA MR e, RS RNIARE I OC R L
WA D) AL BRSSP A7 6 AR T, (BRI 2 30l W AT 2K BT R A B

Advertisements ¥ 55 H A SERRIEA G TR, ROMAR 2 5 iR) 7E M 1 a1 SR PR A EG
FIbR AR 2

ERA VA% (Principal Compjoﬁ—is, PCA) 1 H BB HE /5 S5
PSS

HERFEA G . BETERI I A . BERSHEA B R RAIE , B UTUEX SRR 1Y)
BN
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T 2T B Z R, SEAFRRFIE RN R oo X EERAE , (S I F ok, Wi
AEIE 1 B /D AR R AR B R SR A R B

PCAMRHAWFAG A8 ISl B HA ERUr X — D28 BRI SR MR AR i T A7
FHE. SR, PCAZIRNR IMIZERARYE T 22 R/ NATHER , R IR SE — MR T 2280, S A
T 250/, DAGEHE, D, mrLAMFEAEAE s Re e i B S ) R 5 B 1 WA RS

from sklearn.decomposition import PCA

pca = PCA(n_components=5)
Xd = pca.fit_transform(X)

IR RS SR X AR A TR, R AR/ N, AT — NIRRT 22

np.set_printoptions (precision=3, suppress=True)
pca.explained_variance_ratio_

ZEW array ([ 0.854, 0.145, 0.001, 0. , 0. 1)ZHEE AN M7 220 B 42
AT 2 TTRE R 85.4% ., 35 A H14.5%, 58 PUNRIE 7 2 STlR AR T REE T 1%0, JE T 15534
FEAEI /L

FHPC AR LA R — AN b s 76T, #9300 3 s A A R A LA RRIE I 2 L A
B, RS — AR g E It R SR AR BIE AR 1558 MFAE (SRR ZAFME(E N0 ) 43 B LIA
[EACEIS N0, B = MEE AR —0.092 . —0.995F1-0.024 . £ BRh2H 515 2 HE
WIREA EE P20, PR AR FIME,

FHPCARIEFF R RS QIR , AURERS I DI R IR Bdn e , i RESRTH M AL 55 9 IE
%

clf = DecisionTreeClassifier (random_state=14)
scores_reduced = cross_val_score(clf, Xd, y, scoring='accuracy')

IEW50.9356, WOl H A IR FFIERCR (7)) 4. PCATREAZULERREH RACKR I
AT, (HZEE DU SR .

RAVX E APCAJE i R b B S F 0 TUARSEAE . —fRIL, IRRAREA € R

% fif R BT I A, R B EPCAR AW £ A H it k&, T MR

— ES: M’ B A~ B AR A I http://blog.datadive.net/selecting-good-features-part-

ii-linear-models-and-regularization/

PCAFIL I 73— L2, URAT LIESh SR i e S 2 e o ilin, JEPCAIR [T YR
P FAIE R ETE

B, HUFIPythonfE MYETZEICAIERE, S Apyplot,
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gmatplotlib inline
from matplotlib import pyplot as plt

1, PHEHRE P ISR A BUE CUEPIA: 2SR o

classes = set(y)
TRETEBIE T A B R R ix N2
colors = ['red', 'green']

FHz ip BRECKE X PSSR Gk, RTINS 38 g o
for cur_class, color in zip(classes, colors):
& T SRR B A AR 2

mask = (v == cur_class).values

ffiflpyplotiscat er AR /RRENIRINLE . I A Hly BECRTIANRAIE o

plt.scatter (Xd[mask,0], Xd[mask,1l], marker='o', color=color,
label=int (cur_class))

e, TEPRIEOSNE, BIEES, BackIgR, M ataes 250 P JEl i A,

plt.legend()
plt.show ()
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5.4 fZEBCRFLRS
B B 5 4P R MRS, PRTTRER L, SR AR AE NI B A 2 7%
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KT o e, SH7E N AR A BAMBCREE , B2 A O St

et B 1 et ek . B —FIE R, fanth 5 oh—MIB . Feseds al LUH 25
&k, NZRA RN ZSHT LIRS e 46 .

FetisAPT (N g AR ) AR, R et An s, i — P X s
(TR S5 AR AR AR, WATREAE] ). JAREBEA H ARREER T .

54.1 3533 API
A B8 T A A PR

Q fit (). TBONGEFE, EE NS

Q transform(): Fiud e, Ul EdEg s RIS a0 EdEE .

fit () fltransform () BREAH AN IZ A Rl —FhE PR, (B trans form () 7] LR [FIAS
] B A P2

BATIAE A 5 S B — AR B 48y, SR UEIA T APIRIM o g linumpy B4 AE R
BN, AREIENG B HAE) AR TYEMREE (IIGEY ) Behl, N Tl FEEN
B h0,

AT 2 H pandas X Adult 55 4 5 L 2RI 5 #e . H Hours-per-week FRAE G & T
LongHours$# i, J5#&FmEE TAERHK R BIE40/NNLL | o B9 E (258 Wi AR 5

Fi—, N Hscikit-learndZ M —2, METAERUKLPMHT. 5=, MHMENAE FEEME
(fELongHour sl 1 FF 401 E A FF e —(E AL A B AR ).

54.2 LIAET
T b Adultddli S BN R EICA SCHF . aRdiCell 5L, ZE#ERun All, 147 T4 HITHS

T, SAHKKEAPI TransformerMixinds, Pythonifi i (AAXS FlavaZ RIET )
WA TSR DR, S RIni xiniX RIS, scikit-learnihasfUIRATHREMZ YRR
fegs, WATETTEZARPRAIW AR R RSER R 8, MEsaHE,

FAPFAL

from sklearn.base import TransformerMixin
from sklearn.utils import as_float_array

e, QK AnixinfiZE,
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class MeanDiscrete (TransformerMixin) :

RANFEE LML SAPI - fic Merans formpR% . FE£1ic BT, B EIEER
A, HWNEZ R X, BB

def fit(self, X):

fic PR, iR LU B, FATHE] T as_float_array % (22800 xib 1 1H%
e, BIANsORIE R R AT DO HGE A )

X = as_float_array (X)

TR SE, NS SR EAZE, WRELEHAH, $idlsel f. neanffIEMEE:
AEEAE R EIME

self.mean = X.mean(axis=0)

fit PRELT ZR M E AL, MR EE S P aeg a0 (Bl ransformer . _
fit (X).transform(X) ), PRFUGR[FBIERIUIT .

return self
&, Hittransformpi%l, SESSAIS ric pREUHE, K& P ARG

def transform(self, X):
X = as_float_array (X)

A Enumpy KU (SEENIRAEEEHY ), BRILZSL, 2 A A s s BUE T
— 3 xRN %5 U ZREE T AR R — 2

assert X.shape[l] == self.mean.shape 0]
PRIAS R J 3R [m] x Hh OR T XA (A ASATE

return X > self.mean
WAL —A S, T B RN R A T i

mean_discrete = MeanDiscrete()
X_mean = mean_discrete.fit_transform(X)

54.3 BTk

B SE RRCRIE)S , B R BTl BATEIN, 04 8, St ARG h 52 i — 4~
RERACHD BT AT, AE3 H, IR e e a (T R S 3545 & T

FEAM R S e 7 FHA S TR R R T o M ARIEINR G R , S S —Fh 4
Tt B 7 B AT R A . el Tk B8 FH Excel BV RUE4E , B a4 S, #F
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HERFE RS HEL

PASTINAN 1S/ L B T, Rk, FRATE A/ DS B A T A IR aY B
SEORAFAE R T B A x e AR e rh, ZEINR P 2 T B X B AR o 2B I RRE B B 53]
H13.5F115.5,

R T AERTTIN, AT numpy Htestingfi b 5 Aassert_array_equal BREL, BEHR
G 5 B2 A A
from numpy.testing import assert_array_equal

Bk, QIR R, TR SR “test ” T3k, XFhar g T T HEsha#kITs
A, AT

def test_meandiscrete():
X_test = np.array([[ O 27,

0 o W ~
[ee]

[ ]
[ ]
[ 1.
[12, 147,
[15, 171,
[18, 207,
[21, 23],
[24, 26],
]

[27, 2911)

DI R B, PR AT I 2

mean_discrete = MeanDiscrete()
mean_discrete.fit (X_test)

i STEExce PR RIMAE R ILEL, KA NTIIESECE G IEMIE .,
assert_array_equal (mean_discrete.mean, np.array ([13.5, 15.5]))

BATHAR R, B P LR RS . R LIRS (FEExcel P AIELT) ).

X_transformed = mean_discrete.transform(X_test)

o

X_expected = np.array ([[ O

o

PR PP PRPOOOO-

[
[
[
[
[
[
[
[
[

R R R R o oo

1)
BJe, AR AR M 45 e 15 5 R R — 2L
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assert_array_equal (X_transformed, X_expected)
PR, THERTI!
test_meandiscrete ()

WERBTEAE, LIRMUAS RO BA R ] DISGEh g, RULMERIE, AR R SNRIA
W BAEMEREARGE T, A EAR A

PR ZIATZAINIK, Sl il inos eMlEHER 2T

54.4 fHIERER

BAE, BATE T2 MRy, EHRATANE . I ERATZ A== 2 00mR, ald—
KL, H— i iMeanDi scretefefiidy, B S MIRAEM AR, SRIF AT UGS,
VRS O & Sl A EE

from sklearn.pipeline import Pipeline
pipeline = Pipeline ([ ('mean_discrete', MeanDiscrete()),
('classifier', DecisionTreeClassifier (random_state=14))1])
scores_mean_discrete = cross_val_score(pipeline, X, v,
scoring="'accuracy')
print ("Mean Discrete performance:
{0:.3f}".format (scores_mean_discrete.mean()))

IERfRN0.803, S RECAH Z AR, X TR AR AE T F R B A

55 &

AFEE UM IR RIS , USRI B2 K 2 b o A TR 1A 22 S 4AIE,
DAL AR AR NS AR h e U AR . SRTT, I BRI LUE R AR —T T 2R, W
it ZE AR SC B AR FI 2256

AR T A CAFesds, 0 Sscikit-learnWHTREN —8 REETSQEEL
gy, AT LA P B pR RO A T 78 20

P —FRA G SOR B EN O o X TISORNE , Fas R R AER A D, HEf15A
Al o8



£ AFb = DU HE TS
GRARIZ R

AIEA . PSR AR BEHA L IR R L SO o ERE R T, AR SRR
Bo MICARBHREMBUAE, HIT R ARIFESF . R, AR ST T SO 1 H]
ﬁ?ﬁ‘ o

AR AN P35 A H A fAT B A D R DL S T B AL 2 A HTTE A9 8 S o AR SR DS 3
AT T BRI, A i3, (BOE Sl 2 MR B SE Y, NI P A b &
T EMEY R TR A SR R AT 02, HAMKIT B RIE . AR A po
TEZ MRS ERIGEAGE, FIEIRZ SCATZIRITIE IR

AREEFEW RANTT WA

Q LA 4 APT 20500
Q T AL SCA Y e e 2%

Q FhE D425

0 FHISONPRAFFIIN A HE 5

O FANLTK M SCAS Hfh URRAE
Q FFE AL 280R

6.1 JHIY

SCAGE RN R A, BARBASREEL, ERNBATRE . FEmat, Ak,
PARHAWIDE, SO U PR B IR . BaRRIRR K%, 0@k, 23510
PR ABARH I —— XA b R B SO EEAR R

=i 4 NETBORakE & L IRV S RPNt - €7t el U NS o el W 2 B ) DR N i e R
fate . BB SRR R, A RE, JRHDEA AT, AR R A A AR
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BT IER . AT IR te B E R BE, B—SIEA 24T, AR ra s
SASTERAR R, R EAARA ) o TR | ﬁSLE‘J%E\ﬂM’EE’ %’v}g, SCAS R Z 3k AL
o AR E A SRS BE AR U, (R HE RS T TR 00 SCRIHE, X T
BAE AL IE

SCAAZIR—MEAOR A T, THBRECSCH BRIAR . AT FHbank ™ iXA~mI
b5 i 1) 2 B RAR OGO R BB 2 PREAHOCHY (FEIiT R ) 2 EARZEOL T, XATA SOk, 1M
BRI D) (AR L), (FRXH AR GEE Z ARG Z .

ARFEREERVTHIA X 5 Twitter7H B Python i 8L . Twitter ™l I AY—Z57H B M MEtweet, Tk
ZAREEB 140745 . XWELR R SUFEED . WA, WA Z/bocds, B ¢ S8
FHRRNTE B E 08,

N1 KePythonthf , AAI THRIB Y AT REAE :

Q 41 5 Python

Q 45 il A Monty Python®

0 i

Q b Python

Al B AR 2 H A ZR 75t Y Python  FoA TS50 1% H B2 AR I TH B A N2, FITIH B P 1 Python

SNSRI

6.1.1 M3 Wuh TEEHE

Rk, MTwitterPu T4 —Leifkl, WHHIBREIRGEIR, TR Twitterift
MAATTIR 55 AR R 05 B 3R R APT, /NI T S 2, (HANSRARST 50 Twitter K A T Rk i
5 1T HOCHLE .

BHE, i BE— " Twitterlk 5 (3% ). WIREA YW, GV http:/twitter.comifF 1M o

BB TE SR AN RE S Twitter TALE Y ERR . BAEARBRS, ERROGE/ 180U, 1XAHL
TEANFEARAET, AL, SR AN IR BRI 2 -5 Twitter 1 APTHEA T 15

iln) Twitter BUE B 75 ZARALS5E . FTH http:/twitter.com, & 5% Twitter

BRI, Vilnlhttps:/apps.twitter.com/, it Create New App ( G@5#HT N FH ).

@ 7Esifh, banklE AT IFRIRAT, WA, —%#1E
@ GiEis 5 Pythonf 44 F1E 2ok H THX A E = RIRIATR 447, Guido van RossumfREIZIA M, TI2deqt
BISL A RETH 5 7 45 W Python, —— %
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BAEHT N B A FR, SHAFHE AR BRIl A . QSRR B A i, 15 TE
Website SCAHE H B i A LE N2, BORIEACIT R AR S H0lE . Callback URLIUAHEZS & A
H—FRATHAR], 75 T BT A& Ptk Yes, 1 agreeﬁﬁﬁﬂ@giﬁ@ CAnZRARHR S A ),
st Create your Twitter application,

BIESH N 5, Se i 2 e 2w i i —— 5 12 FH B 7 F ffaccess keys (ViRIZE4T ),
Tk, TEK—A 5 Twitterill (5 AU Pythonf = H i, EFEAMRZE, FKEWH Twitter B 7 2L
twitter/fE,

- o

Jo BRI B ApipZHE S =F 6, TMEHApip3 install twitterZ
twitter B, e RARMAMZ AL R, &K 7 ik 5 L A https://github.com/
sixohsix/twitter,

BB TPy thonZE 1C A LR i S T 4k Twitterdi & 1A CHS . ARZDEEAIE LA R ZE 1848 3C
F, AT ARMEITS , B il — 3o, enmE—&. H— 1 EieA Xt
ch6_get twitter% | JFHR T 28T 1) TwitteriB Al

B, S AtwitterfE, WEBEASH ., NIA BRI IS — T Keys and Access Tokens
(MR A L) IR T, A consumer key ( %4 ) Flconsumer secret (if=K4H4 ), s
E[A]— 1) Create my access token ( BIEFRAYTTIAIAR ) #4H, RIDiAARE. HIRS 21035
A R T T A B A

import twitter

consumer_key = "<Your Consumer Key Here>"

consumer_secret = "<Your Consumer Secret Here>"

access_token = "<Your Access Token Here>"

access_token_secret = "<Your Access Token Secret Here>"

authorization = twitter.OAuth (access_token, access_token_secret,
consumer_key, consumer_secret)

BATE FHtwitcer FHRMLAYH R EEL (search) ARSI “Python” AUTHE . IR
BEaAt 4, RS B Twit ter, SREEIPIREARRT RFATIIR . TEEEICA P, 48
FETH RO E

import os

output_filename = os.path.join(os.path.expanduser("~"),
"Data", "twitter", "python_tweets.json")

PRAFEAERT ZE 2 5 sonfE o

import json

A, QR M Twitter s 2 OSP4, 58 U5 B, 75 2 21 R 1 A 2 () $ A
X4
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t = twitter.Twitter (auth=authorization)

FIHFf  SCPF, S5 ABdE, BABIEES “a”, XHRIRIE AR BB g . i
FHEE ST 135, 18R “Python”, XfTsearch R MIAEHE, FoAMTHTE “statuses”
5%o TSR ARE S Twitter?i 8., 18 H 5 son ) dump PRECK L FA4F B0, B AR
. BREBANEEE, BE 1T, ETHEAHE XK,

with open (output_filename, 'a') as output_file:

search_results = t.search.tweets(g="python", count=100)['statuses']
for tweet in search_results:
if 'text' in tweet:

output_file.write(json.dumps (tweet))
output_file.write("\n\n")

EAfER A, AR TIH B AR Ctext” $E . AR TwitterdR [MI FYFTA X REZRHE (F
SO R HE R TR R R B N A R BT Do T X GS HABXT R SCHEA A TIH B R &
AHE “text”, XA et A TR IN ) o

IR LS, SR e REA 1002511 B

ARALTT LAk e %347 U040, INRE S 0970 8, 225092, 4 Twitter
< TP EA R A G 6E, AR S ORI, 2R BRTRAAELY.,

6.1.2 MEBIEEFTHITEL

SEMHRRESS , TATER] TR EEEE , X B iE S A E R, AR T034L5%5 .
TEEICA SR B — R, P bsTE.

T BAF#E L AL T ISON, TSONKE A 2x M Bt it 2 T 2om a5 pf5 &, W LAEHE
HJavaScript ( ISONZ F-L5f21% 4K /), JavaScript Object Notation, JavaScript¥f % £ /Rik ) &
T, JSONE X TiEWET . 7478 . Bl . FIAEEAN S, G E S EEUEZE T
g WAREHRESAREUEIER, R T S BRI, Sl P T numpy HE R A%
HORAEA

FA TR BIEEAS AN A E S ISONXT R I X FITE T, RN EZEA —175517T, Xkt
g B A0S, B B A TE BRI AT I A9 BIRAE—E (ZEEIEAYISONAE U HY, B I X
2SR ), IRATHEIRSE T, A HISONT AT 2 3R IS B2 A1 —17251 7,

AT AGEF 5 son R AT B SR , (R ZURIE =S LB R B SR (sp1ie )it ) W
— I, FHRIEIEMTHENS .

BRI (FRILE A4 Fch6_label_twitter ), H8EBIEEM TR, LAY I
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T E i SO 25 BA b€ AP RE 2R TH BT IR B SO 4% o AR InE

import os

input_filename = os.path.join(os.path.expanduser("~"), "Data",
"twitter", "python_tweets.json")

labels_filename = os.path.join(os.path.expanduser("~"), "Data",
"twitter", "python_classes.json")

FEe AR, EATEEH jsonE, SBRIFAE,
import json

BN, HITAEAE SO rh e R M 55 TH R
tweets = []

i g S R AT B R . AT BB ZAT CENTH TN E ) ABSER, Hit,
K4S (EBRMEESEAFAEN) KEZEN0, R0, 24T, SN~ —17,
WHRAHRO0, ffifHison. loads CHISONFAFHFLRNPythonX 4 ) Jrk il e, e asms)
tweetsFlFH . AT .

with open (input_filename) as inf:
for line in inf:
if len(line.strip()) == 0:
continue
tweets.append(json.loads (line))

FATEAEARHGE— 40 B RS MIRATAHSE (FEX B, 48X RN 4549 & %4275 = Python ), 4%
Tk, TEEICA SR AHTMLICHES , 5230 JavaScriptFIPythonZ (Al 3@ (S , IR T AR
B, HThriE,

FATZLHLITI8E, AP (IR) JBaR—4HE, ZORMPRAZER]: SR
PP IRAF R AL R, QRSN T — SR T BT B

B, QAT (BRHESER) 151K, AMETHERAR S ML S Pythontoe,
TARRAFE RIS, 732w X P ZEBSE Hh2 ~T anfal BT — A% S 9201 o

AN Tb ZAGI R A A T H B E SR 265 7, AR e85 . AR
—2F, IR FHZECHI LA, A T2, BT, s nie A 2800 —Bokit,
XETFIAAESS , B & U A7 FP IR Z5 AR b2 X RE TSR AEAL, 551 —A/ N7
KE TAERCREARZ T2 B AT

labels = []

if os.path.exists(labels_filename) :

with open(labels_filename) as inf:
labels = json.load(inf)

Ok, QAR R, HDRIR BT — 25 ZARE T R o FRATHRE IR (15— 251
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APREE RIS E AT, AT .

def get_next_tweet () :
return tweet_sample[len(labels)]['text']

FAVERG T AT HAKER P (R)) 5878 “Python” =%

% TR ALIEZ A F, EERKIT T, IUE A Python, Likidid AL A P

BT A KR RARATA B A, B St AT R AR A — S JavaScriptAeHTML
AR AL IR IR P RN

TRk, TEEICA Bl JavaScriptFE PRI A o FTLUME BIEEAR 7775 (magic function )
FEAEICA T B AHTML AilJavaScriptf V%55 . ZE2ETCA BB T Hi AW N0,

%%javascript

XN N IR JavaScriptf Ui, PRI, KAESHLEE 7 HHHC, FRATIR Bt 2 F: el 3
Pythonf¥ . 7 T iJavaScriptf VRS0 S5 BEAR T ke s javascript fEA —kg T HL,

MR HRE LAY — A~ JavaScriptPR %, SERER BIFEZEICA Y, L JavaScriptFIPython 2 [H] f*iE
BIRRZ AR . XAREBIIIGE R 1abelsH 3 (PythonfURSH ) BNIin— %78 BT & 2551
BRIz IPython W 4% (kernel ) X4, F-HERHUATPythonfin 2. ACIBUNT .

function set_label (label) {
var kernel = IPython.notebook.kernel;

kernel .execute("labels.append (" + label + ")");
load_next_tweet () ;

}

@ﬁ%}ﬁﬁ%ﬁ%load_next_tweet IZI’;ﬁ , ﬂﬂﬁ?*%ﬂiﬁ‘/f%(ﬁ%\ o load_next_tweetﬁ/l\
JavaScript PREL N F I T Python A% 4 R BRER [ i BT e AR R . iz A9 1Python A% K 44 T Python
i AR E LW get_next_tweet PREL ).

SR, ARBOT R RIHBA SRIXE, T2 BN A, & PR R Z R . Rl sR AT
FE ST T AR AVE Rl o QnSRARXS B = 2% ) JavaScript/Python 38 B 5 48R , 155 % 1Python
X,

RESUNT

function load_next_tweet () {
var code_input = "get_next_tweet ()";
var kernel = IPython.notebook.kernel;
var callbacks = { 'dopub' : {'output' : handle_output}};
kernel.execute (code_input, callbacks, {silent:false});
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15 gL fEhandle_output, FHFREIETE ., Ykernel.execute () & HAPythonpH
BORPISERIE, gV . LAk, ORI A ATEA B 251, 3K
T LA A BEAR [] i 2l SCAAS B, IR BB B TR #tweet_text diviEIR,
FATBEIS 23 5 AHCHTMLARES o [ s A AN T

function handle_output (out) {

var res = out.content.data["text/plain"];

S("div#tweet_text") .html (res);
}

HTMLACHS H , f4M 2 Rid N tweetboxdiv, EHIALEId N tweet _textldivIcREH T
WRTF =R . TRATAAIESCAHRE, ik A rHsg (R, ZicABPESHRe,
JavaScriptU HUICEERAF A S A Do XAEFRATHERT LU B SR B EH R 25 1850, Heke
bR s e AR A TR R —— R N FRAT T 2D TR EEFR I 100 55K L

iz {7 JavaScriptf BT e BIAS F, WS HE LI ik AJavaScriptf U, B IRTESS R IX A A3
R R

A, BAPREH — AT ks sheml . Z2I0EEN], ERHIK EEAEEILA PR AHTML
e TS T A AU

Fshtml

BTk, XA P4 AHTMLACES A1 LT fJavaScriptf 0%, 2256, & X—4aivieE, H
K BN MRTERRE R . BRIBBIN T IUThRE UL . #:5, lEtid N tweet _textdivinR,
FR BN T — R hnE i R o ARTRTIR, FRATTE T ZEANESCAE AR e . RS nF -
<div name="tweetbox">
Instructions: Click in textbox. Enter a 1 if the tweet is
relevant, enter 0 otherwise.<br>
Tweet: <div id="tweet_text" value="text"></div><br>

<input type=text id="capture"></input><br>
</div>

JEA BB TIX T

B SE RS , TG0 S Tl i 4 d 1 JavaScript $% , X BEIIA S 2 F i HTMLA CAS
ST, R #cweet _text LR AEHTMLACSIZ T HT4E DU LR AAELE . X B2 H #1jQuery
( IPython%iﬂﬂ—‘iﬁ@ﬁﬁ T, THRHEREIA) B— DR, YT tcapture XAHETTE A
AR, RHTEE R REL, SR, EEE, XM FHEHEAR TR sheml, AEXH
15 JavaScriptf{h%, FF20MHE B <script>tng,

FATH S0 1, [N o iH B H AT BRI T X P20 il A A7 i 7E e . which " Y ASCII
MME, BURERNE BRSSP MR T 1o AR P Foakl, FATEIBIERIME1abe1 33,
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SRIGI 25 SCAHER B, AU IR

<script>
S ("input#capture") .keypress (function(e) {
if (e.which == 48) {

set_label (0);
S ("input#capture") .val("");
}else if (e.which == 49){
set_label (1) ;
S ("input#capture") .val("");
}
})i

2 HoAt F it

T EA R f 5 JUAT)avaSeriptfUiS (FRARGGIE ), AT load_next_tweet () R,
BEE S — R bR TEE, A scripthnZs, RAGUIT .

load_next_tweet () ;
</script>

TEEICAT, BT, TUHE LS HBIHTMLSCAHE , 3235k 25— 4 8. i oA E,
WHZIE B SR TASE (05 8 P é9Pythonds 492 42353 ), HiAl; 2, WiAO. SEUR, I
BT —KHEE . WA, HEMET—5%, EEL L, HEEEIAEE.

SERARIESS , AEFTA 2R BIME B 2 AT E AR RIS

with open(labels_filename, 'w') as outf:
json.dump (labels, outf)

RV BAT SE bR, Wl LsdT Ui, BRAFPRIEE 2] . FRGE T ICAR 2
BAERMTHE , XHERELAEARLIRE

PRTETHE B T 1] | T EARZ RS, SN, QRO 1R ), RTLUR SRR iy
Butk

6.1.3 Twitter HIEESTE

Bzt fe s HERZ A1, BN MU IRz AL I, BRI AT E
IS5 . ESCIRAS RN E R, BN EA B TU e sels Lok .

O ix—Bif, MEBER, Bk T sifta, MElEE R ESEA R R R R SR b A B IUE, B
WATRI AT . —FHTE
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8

o FoEXAE— AR E EIBFR0% M A R, HIRYE S —AKBEE LA

Q 90%#) AR, RALHI FEYHRTX, RAEMEGMRE L, BEMRSGE
T AT, A AR RESLR RS

PR _E AR SR A BN B BE A SRR R . FEENTE T, RAERIEIAIR, Twitteri [2] )
WRARWIAR . AN, PRELCREATRES A TZE R . BIRA 2K & R A2 5 %4245 = Python
A&, BWAZEREAEEL, AR SME R AT RIE., R4 RIS R fig
Bo RTREMNEEL, Twitterf@ Bt T ICEIEFMEMED, [HEEMHZZED, RIMHEEA—
TE AR VR S E TR -

MTFXAZBA, X TS 5k R4 20 0 Bt 52 5 52 BT AR ) ) SE UG PRI E T 8, Twitter
WARGISN, HAh, TwitterBIREZES (| B0 Z IR

Rk — R A EEH B S, BT UL A BRARHRE . AT E eI T LA B2 RE S
T BAEE. RIE, FRRE NURESR S FEIHE, HEEEATEIREE.

HE, NS EHA B Mg s S H B Tk Al — e A S, e Tk
BRI S 4 o ARIBERZ AT, R 2 T — A HROA A B g5 S i s AR
A .

import os

input_filename = os.path.join(os.path.expanduser("~"), "Data",

"twitter", "python_tweets.json")

labels_filename = os.path.join(os.path.expanduser("~"), "Data",

"twitter", "python_classes.json")

replicable_dataset = os.path.join(os.path.expanduser("~"),
"Data", "twitter", "replicable_dataset.json")

INEH SRS, ORI E_E— TS IR

import json
tweets = []
with open (input_filename) as inf:
for line in inf:
if len(line.strip()) == 0:
continue
tweets.append(json.loads (line))
if os.path.exists(labels_filename) :
with open(classes_filename) as inf:

labels = json.load(inf)
(v s i I A7 )9 B S BT 2, AT g, KRR R
dataset = [(tweet['id'], label) for tweet, label in zip(tweets,

labels) ]
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e, AEERRAFRIC

with open(replicable_dataset, 'w') as outf:
json.dump (dataset, outf)

A TIHERS SRS, FATHRT U @B . SRR Sl A = R BE 4, B
i (U WA P RCEA S A

I FT B A, (B BAELema] g — DA, R AT 2 4 T
SRR AR . THE RN S g5 13 E . IR T R 3Ch44, B IR R s Z B A Bl g
SCAFAAR AT DIRERGE, A ERIA—FE, fCRS AT

import os

tweet_filename = os.path.join(os.path.expanduser("~"), "Data",
"twitter", "replicable_python_tweets.json")

labels_filename = os.path.join(os.path.expanduser("~"), "Data",
"twitter", "replicable_python_classes.json")

replicable_dataset = os.path.join(os.path.expanduser("~"),
"Data", "twitter", "replicable_dataset.json")

i FHISON M ST A 28 i 2 2= S 24l o

import json
with open(replicable_dataset) as inf:

tweet_ids = json.load(inf)

AT A THE IR E 5 o W DTEESE, #hildeS, HM TR staese (T SCFfR
AHE ). BRI, FRATTCIEERE Z 5 R UGB A B (Flin, FUCRER, ALl Bk
EOABRAL ), PRI AIFE BT BE R TICEEXT I o

R T A, FRAER ARG S SR — Rl E R, AEMAPIAH B E LN N
g CRTRER P R B B oM BEAA ). I, R IRATEPREEH B2 B3 U hEZ ., A
gz, B, flfactual_labels¥FRAAGTRATRENS FFUR N Twitter X3k 2R HCE 431 2 A2
Ao SRJE, BlEETSL ) STHE B ST FIEEA AR O R ,

RESUNT

actual_labels = []
label_mapping = dict (tweet_ids)

TR, Hlewi tter FERRETH B2 SR AR TH B o 1X n] REZAE SRR S AR A A cwiccer
JE, RIS, HERMIRtiwi crer TR,

import twitter

consumer_key = "<Your Consumer Key Here>"
consumer_secret = "<Your Consumer Secret Here>"
access_token = "<Your Access Token Here>"

access_token_secret = "<Your Access Token Secret Here>"
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authorization = twitter.OAuth (access_token, access_token_secret,
consumer_key, consumer_secret)

t = twitter.Twitter (auth=authorization)
i 7 A ITAT BT B T o
all_ids = [tweet_id for tweet_id, label in tweet_ids]

SRIG, FIH S SCHE, RAAHE
with open (tweets_filename, 'a') as output_file:
Twitter APLRRIFFRAT— R HAETRHU1004531H B . Rk, BV JTT 1004531 B
for start_index in range(0, len(tweet_ids), 100):
X LR A 1005 HE S 458k, T 1 Il FH Twitter i APTAR 4R 45 A FRTH 2.

id_string = ",".join(str(i) for i in
all_ids[start_index:start_index+100])

e, A Twitter'E L statuses/lookupliik, EA—MIHES 'S (CHEANFITE ),
DURARIX LT . .
search_results = t.statuses.lookup(_id=id_string)

FAHER AR P RE—KHE, SRR APREEIEAIE, FEN R RIS

for tweet in search_results:
if 'text' in tweet:
output_file.write(json.dumps (tweet))
output_file.write("\n\n")

wfa—4 (JPRIET1 e8I ), BT 2R A7 a0 ) 2 07E B 2] ZRBGHE B H 2
Z AT 1abel_mapping -8, ARG B4 AR, AU .

actual_labels.append(label_mapping[tweet['id']])

AT RIS, AT . WRIRIOEAR AR, 1S TR & —— Twitter 2 R
HERIOIIR ., SR —2%, fFactual_label s FIHISCHE ML,

with open(labels_filename, 'w') as outf:
json.dump (actual_labels, outf)

6.2 XAFLIRET
HORSERIEEARIR | /SRS L TG R B Y ) g7

@ FUGEREE T B RS PR B A B2 . —— 5
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SRR AR . SCEE L M TAR . AU LR R SR . 3RATT H ETET WL R B
AL TERIRAL PR B R 20 BRI, EAEA R SO B A1 T LLAL PRI 7

Zo PP IR RE S AT Hedn, SRR AR A T R R T SCAS T e o BRI Z AR,
AR Z HABEAI AHRAE,  FenFR A48 7 ok 2 H 2N Bia] 25 P ( word occurrence ),

6.2.1 A%

— ot BT BRI R A B B AR R ST TR AR v B R A H BRI AR FAT R A i — R
W, Aot i —RE SOr, B3GRV JERG R R — IO AR SO R Y
R

X BOSCFHE K4 (IR R. Tolkien) 9 (FRFFE ).
Three Rings for the Elven-kings under the sky,
Seven for the Dwarf-lords in halls of stone,
Nine for Mortal Men, doomed to die,
One for the Dark Lord on his dark throne
In the Land of Mordor where the Shadows lie.
One Ring to rule them all, One Ring to find them,
One Ring to bring them all and in the darkness bind them.
In the Land of Mordor where the Shadows lie.
—J.R.R. Tolkien’s epigraph to The Lord of The Rings
Hialthe/ES | SCHH B T 9K, Hdlin, for. tofllonesS B T 4K, HidringMlofs H BL3IK
NG R OIRAER - €T tlf= g WA NI 617 S

=<5 the one ring to
Lt 9 4 3 4

A counter JIAGEHFI R & 747 83 B Goitsimlind, 3 R AT - RERe o/
5, PIE AT RIS e e o/ NE I AR .

s = """Three Rings for the Elven-kings under the sky,
Seven for the Dwarf-lords in halls of stone,
Nine for Mortal Men, doomed to die,
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One for the Dark Lord on his dark throne

In the Land of Mordor where the Shadows lie.

One Ring to rule them all, One Ring to find them,

One Ring to bring them all and in the darkness bind them.
In the Land of Mordor where the Shadows lie. """.lower ()
words = s.split ()

from collections import Counter

c = Counter (words)

c.most_common (5) it H LR B Z RIS, SEARA 4RI =, 24t L sthe
B ZER T o

TARABIY F B g LI = e S — G L TR PRI S B D B T, k2
SCRR 22 S W R, SRR 2e AR R R BB AR A — RS R, AR SR TR T R
ATRZ AN 1 XGRS, e e T SR EEX AR A . 55 =R, B —(H
FAIESR R —— eSO P I BECA T, AN EMECN0, AF S =R,

FA—Fp () 38 FH B REAL 7 i VB33 9 18 A% % % (term frequency-inverse document
frequency, A5 Atf-idf), ZANAUT v HITRURA R Yt BROCE, SR F T TRl R LA 55 12 m)
MY SCRY AT o 2 102K 2 BRI SCRYAT ARk |

Pythonf 1R Z H FAL B SCA A . FRATHH FH I BINLTK 2 ( Natural Language ToolKit, [
SRIESAOT T B4 ) WHURE, scikit-learnfd itk b ) countvectorizerds,
BRAESSR] T N (BR9mE 2 IR ), SRMAE IR )7 T, NLTKAREH 2k, R IR T3
Pythonfi H #R 15 F AL, NLTKJZ S AEEFIERE,

6.2.2 NITi&%

FOR FH ATV RAFAE (i FHN I3 & e A A SR, BARLE R =ik, Nocitk&ds
A LANESE TR AR T8 . EFA TR BHREERIE, NoTTRIA SR YR 20 TH B — A 21

NG L BRI B T AR TR, FA TR BN CIE R A LA R R R 33 4
g —>37 . B A — U IR T NIRRT 28 SCR AR

> NAE R PO A M, A TRIERXTES, — TR 2B|5Z 8 69138 7T VA,
8 5 A T AR A & 1A

ZEAFIFIE, HalBGEE, FATAE ms SOh R L ANITH

@ F5 HINTCIR AR AR E R B S . —— 5T
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Always look on the bright side of life.

F—PNJUiE: ( =J0) J&Always look on, % —~J&look on the, % =->/Zon the bright, R}

AREE KB, JLANJGRIEA RS, Hh =ada AFRRENER .

NIGIHEE R AR IR Z A o XA AT B AR S AN T R i35, st A B 720
FEITE VA BB SCUE R o BRSSP AL A B B ——— NG AN K AT BE B
U (LR TwitteriF B AR SCAR ),

Xof Tt SRR R A Y N A LA B AR SO , NOTHREAS ITRE H B 2 AN TRl R SO v, B
RRF A SR, FERSCR R, NOTIEE AR AR

SCRY Y F3h—FINTCIR R DG I A& — IR I 2 — 21 74T ( BORFAFNDTIE I A 2Rt 57
D)o FANTTIRIEA B T RIPIE R, BRILZAL, A7 HAbgrab . A KR 9B AR X
FINTTIR L BIRCR

6.2.3 HAAHEHE

B TNTTIRIESL, ] LUIBARZ HABASAE, ool Gl ks ae, e 1lit e /) 1
P o X BB Sy SR BRE I, (AL 2 e A5 0R TR I A B st
FROE o ANSRARXS BUIELER | EFEVRTE HH Packttt MUY Python 3 Text Processing with NLTK 3 Cookbook,
YE# K Jacob Perkins.

6.3 #MZ=EDIMTHR

ZZICEEIN], ARER DU B SRAR RR LUX DU Gt I ik AN SR RO 2t . VAP AERN R 1Y
— A, XA IR AR HARBUR AN RRCR . R AE XA RO Bl St T LU i
102, ARTE EPHE U] A8 A5 AR AR B Rl R Sk 732K

6.3.1 DIMHErEHE

KEBNAETF G2 S Be 2T, F e DARAI0 %0 B 1 R ) S SR, e e
IR, FRATT04 B AT R 80 1R A A 1 TLAS S8 T T E S 80 5 1T REASIE I ),
ORI FH 1 O AR S A3 B, L 23 e i B 5 A TR R AR A

R, DUMHHEGe 925 O RARE S A (IRt ) Sehbriotfs Aok i, A%
BIFBE , Ol T TR AR S BE S R RILK A (4 ] e RO T2 58 . e DL g2 b, FRA 108 A

(D ¥ K Character N-gram, ——iFH T+
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BARRARIAEIY AR BAA RS, TR Sk TS H AR SR R 18
A ek .

e BB EPA | B)RYE, WAtEEEMBRAERSM T, ARERBREZ D, K
ZEAROLE . BREGOWESSAE, in “MEX TR T, ANTNER “SRATH”, WEIIZH
Rl Bl H JEALEAEAANK, ARATNM AR LR o F—T0K > Wl 7E5Ca 32 18 v fif
F DU HL

DU BRA AN

P(B| A)P(4)
P(B)

I, FATETH RS A i drags BB F R SR RIMER CIEARFRA A & A 1% 1A Y
TwitteriH & AT BEEJL 20 R IR 5 ).

FEXHL, AN “XREEIRHE, "RAITORITEPA), B £k 4 (prior belief ),
RIS, Gt S iR L], an SR FRAT A B 4L 5 1003f WA 303t B 3 R
P(A)430/100570.3

BRIR RSO i drugs” o DI, FATRTLUE SRR A S ] drags
PPECRASEIP(B) . AR 100BFHEF 47 10 FH42 % Pfimldrugs, ABAPB)HEH10/10050.1. T
FPBIS, AT MRIFRATE BB

P(B|A)¥8 AR B3R MB A 5 A Huim] drugs FOHER , TR IR ), Beit N ZRdErh iy Bk
MR A4 A B0 DL R Horh & A Bl drugs FOCR: . 30BF R IR, A 685 A Hidldrugs, ARA
P(B|A)®-46/305%0.2.

AR, FRATARYE DL B AE T3 i P(AIB), 158557 drugsH M A B3 MR- OABESR .
TR R A AR B DU A2, 15302525206 XU AN FME A 5 A drugsix 1] ,
AR AL MR Sy S5 PR A3 R 60%

TR LA BT A SEUEPE R ——RA T B 2B e Rk A TR, AR SuR
SELFBIEFR MG . AHILZ T, WAIETT A ZORIATE SE N ZRAE it 50 B A B S A
fiif .

P(A|B)=

6.3.2 FhERIMETEE
[l 3k B U A, AT T E R MAMNE T4 E LB R Hit, e LUk

O ESCHFEN AN IXEEBIRIRF AR, S AFOTR IR, AR, — 5
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3.

FMTHCFRFAIEH], HDFREIRSE H—IR SO, AT DL 3 2 2 %5 Fh 5t
T, WTATR, SRR, AR ANR DM SERA I DL e B R
PR B TSN RIBER

PO RE—FE iR, TR ZREE rhit S aa 21 (I35 R SCRE S35 MR 1515 B I 210 1
—E0). GATIIZREITA SR T4 LR Aot

P(D) R —SCRY RIS, BB AVREE, THE AR EME, (RS0 8 T2
BN, XTRAZEBIRGE, PR, HIRASATHRE. MERIPRE T EALH,

P(D|C) N XXHDJE T CRMMER . th TDR S ZAHFE, TR AT REAR INAE, IXmANR DL
Wik B T o BATANRMBUE 2 R IEZ R AR AN /Y, 0Bl RN AE (DI,
D2, D3%%) 7e4 e BRI, FRRENTRIR.

P(DIC) = P(D1|C) x P(D2|C).... x P(Dn|C)

AR T AR A A S 0 . AR T T A, WREAS B T A AR Y
BERAE

FABL, WRFAIAANR B, EESH RN SN R AR Z [ AR S o X SR X
SEI, AR KR AR R A TR S AT AR R A T RESE AL

P B, BRI T o XFFREAZEA, RATESET A P(CD), ZBEP(D)II, MR = AR
ARIRIMAZELE R TP R RBIDR AT EAR S, Zodsi p X i A T 25 545 22 K50

6.3.3 BEEMARSI
L N R, AR A DUT — S AR R R B 1, 0,0, 1],
RGP 75% BB T25000, 25%)8 T2001, HAMNEER TE NN RR BT,
250: [0.3, 0.4, 0.4, 0.7]
2901: [0.7, 0.3, 0.4, 0.9]

MO R LARYUIRBEZE BT, b IADX A TR T LUK REERAR . 2310 P 7 30% 49 23,
HFAETRIEA L,

FA PRI — T X 58w T2R0RIMER . 285 90I), P(C=0)=0.75,
AR UL A RIPD), HIFATAHTE T, JAPRE MR RE,

P(DIC=0) = P(D1|C=0) x P(D2]C=0) x P(D3|C=0) x P(D4[C=0)
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0.3 x 0.6 x 0.6 x 0.7
0.0756

B, ZAMEH0.6, R AL L@MARMS BGARLHEE ([1, 0,0,1]) F,
X FANGEAERIE A0, T RATL B AR E R AR AR I B, & KA AR
o, AR A P0)=1-P(1)

BUAE, FATHLAT LA 80 s TR AR . fo 2R IR, JA AT PD),
I, TR IBR AR, T PIRERATTRPD), 4R BA7 ] ek, BERE X3 Hh RV
SR T o KB TR

P(C=0|D) = P(C=0) P(D|C=0)
= 0.75 * 0.0756
= 0.0567
A, IERNAHER,
P(C=1) = 0.25
FNE N ARAFTEHEPD), TATRE FHESR,
P(DIC=1) = P(D1|C=1) x P(D2|C=1) x P(D3|C=1) x P(D4|C=1)
= 0.7 x 0.7 x 0.6 x 0.9
= 0.2646
P(C=1|D) = P(C=1)P(DIC=1)
= 0.25 * 0.2646
= 0.06615
i@, P(C=0D) + P(C=1|D) 5 %% F1., %, RAXBALE K, &K
o MK ZZFWAR AL, BARNET LA LT AXPHPD)A,

RARBAENOZY B R . TR, IRATREC AR BIAR T B RIRAAIR AN
BEBER AN, IR REIS S A . BE3E, JE0mE, P(DIC)RIMER LLIE] J 1N AR
Z o BIRRIBA G B BR IR R, BRE - Eaal s 265100,

WSINZRE h PEAR R AR, SRS IO AR, RBEP(C=0) . P(C=1) % 40.5, it
HIEREE.
64 NMH

Tk, BIERUKE, Sl—2HE, SURIETHENA, FIBrE =M -5 4515 5 Pythonfi ot
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FAME FINLTR A EBCRFAE . NLTKERBE 7R T A RTE S AL TR, R F 1 ib kil
JEH’E o

HpipZ%NLTK: pip3 install nltk
[ \

e R R R, HAHENLTKZ X35 % www.nltk.org/install.html .

Tk, QUERUKLAIBOATE AL, I AR DR E RN B T 028 . WKL ALTR L
7 8

(1) FANLTKJword_tokenizeR%l, K I UG SO A5 Ay iy i) K =15 H A ) 2

(2) Hscikit-learnfDictVectorizer i ds i L Jy i 05, X AEFNZR DLt
Wiy Rk e S — 25 th I RRAIE .

(3) IEWNRTJLE G AAE , DIZRANER DL 532548 o

(4) BTHFEFE— N EICA A ch6_classify twitter ( AEHE—14), T2,

6.4.1 HEVFE

FRAT I FINLTR A IR AR H B RRAE . FA TR ER K Zh i FINLTK, (HEE RIS
M OA—3, ik, FEAE—MIE fiefltrans formr IR SERFLIRAS, A XFEA
RETEMKZ i

e, B . X RATEA T, HFERECRAE. i, £ UE
i, FURMIE AL (self) RInl, Fdsxi g2 Hale.

et RO M2 2% o BATTE B WA R SCR O], G sRl i BE, iE N True.
R A EARE, RSO B, (oA True, RZ, [ NFalses ARSI
B, R HDPRGE T RR R T, B LR TR

KE T,

from sklearn.base import TransformerMixin
class NLTKBOW (TransformerMixin) :
def fit(self, X, y=None):
return self
def transform(self, X):
return [{word: True for word in word_tokenize (document) }
for document in X]

AR FIZER N —AICR T HLN R, S LA TN 5 — 2R TH R PR A IR . L)
BT PIEERE, (o True, FORKAMEZAHR LB . U R oA BB, FoR
XATHEEAE S ZIA . 45K, BATR T Eral sed kR 2 hiin, (FUEARFE IR 3%
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it as ), BT g,

6.4.2 JEFHEEHRFFERE
X — K b AR 2 ) - L OA AT DU A 2R T AL B SE S  #EDictVectorizer B
BT, X—2BEAERES

DictVectorizer 2 TUR N FMAYHIFR, P LN FERE . AR T =
RN, FRIE SRR SCAR PR S B, A A A AR ZS 5, (RS AR 24K
Az 8 B AR OHE A X8, T/&Dictvectorizer BAFHEIMA H .

Wl , B RRE O, P A X N AE B B, XA A 2t B
TEFHLI R, R LAREDS SRR A R, R B P I ), IR 2 R I B R (R A

ﬂ\jTrueo

S ADictvVectorizera, Al LMEHE.,

from sklearn.feature_extraction import DictVectorizer

6.4.3 IIZRFMZREDIMHT 7225

WJE, WATTTEA L 254, FONATE FANE DT, $dede R —(ERHE, ik
BATER L TTH T S IE 2 K Bernoul 1iNB 4+ 2528, B HERMB R B . H1g 2
DictVectorizer—#E, FAVERFAE, EERMERAKL .

from sklearn.naive_bayes import BernoulliNB

6.44 fHEERK

LT RO FR A A R R B BHE T o ARETTANSGS BI0RE , FEE AR S, FREAr
A2, BRSO . FEEEE (NEHEERS ) LTS fEr Scif. 185
wr.

import os

input_filename = os.path.join(os.path.expanduser("~"), "Data",
"twitter", "python_tweets.json")

labels_filename = os.path.join(os.path.expanduser("~"), "Data",
"twitter", "python_classes.json")

AR FATHEXNE RN ARG, Pt R BN cexc (. AUBINT .

tweets = []
with open (input_filename) as inf:
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for line in inf:
if len(line.strip()) == O:
continue
tweets.append(json.loads(line) ['text'])

JIIE=AIEVSNEE AT IS

with open(classes_filename) as inf:
labels = json.load(inf)

BIEKER, LA R AR, TR ST =50,

QO KA NLTRBOW S %
QO DictVectorizerf gy
O Bernoul 1iNB/TZSaT

TKZAMEUNT

from sklearn.pipeline import Pipeline

pipeline = Pipeline ([ ('bag-of-words', NLTKBOW()),
('vectorizer', DictVectorizer()),
('naive-bayes', BernoulliNB())
]

)

BNV LA T st ik, HZ a2 Hid i cross_val_score iR ITRIERHR,
HRAERXZA], TANTENB—F L IERRE G TEN TR, AT HSER, B8N
RO, IERRA 2 LI ETE LS .

6.4.5 H F1{ETE

PRI, TR ENRERRERRE . IEfRNHEEIR) T, PR IS,
HREARMITE, B, BEARA S . SAIEUL, IRRE S BRE LB — DM IER RIS, (EHSERRH]
A RAYE

MW EEIEE (REATEES AT ) F, 50%A0THEE S RMIEIES AR, 50% A%, 1
ZHHREANSIX 2434 (balanced ).

B, XFFRR g, AT AR AR AT RE80% L ARSI R MR, A —A
i BT RS A SRR, T SEPR N FANE, (EJR IR R A 5 1Kk80% !

N T FRPSEANRRR, A 75— o W IR HEARF A (BB NF{E . F-measure,
il HALAEAY ),

O LInF0.5%% , —PFFEE
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FUEE VI E 5N IR T8 0, G RHE S : A #8 & (precision ) f1 8 & & (recall ),
A FIR R TN ZE 8 T — A, SERRJE TR . B e F 8 ol e R T Sy 2
BB S B AR TPz R B Y E

TEFRATXE, AT BIXF 250 (AHCRIRHIDE ) RSB BBFUE, B2, BT
FHIEIX — B ) 2 il . L, MEFRRITEAS UL R 8. 2 PT A AR TR A A8 % 649 74 8,
AEARKeG B % V7 KM, BRERGEI N RIEEPTAMLGEET, A 5 VA EHTRN
A ABK 7

TR HER R AA RS, SREREIFUE, R M IR

] = . Precision -recall

precision + recall

PBrscoring BB HIE B NFL, Wil fHscikit-learnPHIFITEE . BRINKZIR BIZE 51N
TRFUE. ML TR RISFI{E.

scores = cross_val_score(pipeline, tweets, labels, scoring='fl")
I\
LT Sl

import numpy as np
print ("Score: {:.3f}".format (np.mean(scores)))

L5 90.798, X R BTN 5 A Python B 1A E5 g FEil 5 A KM F LELZE A Z N 80%. XL fil
FHAL 200494 S BB AR U A2 0, . A RSR AR 200 B RN GRBds , IR KB R 22
27!

[ Q B 56 HOBAE Gk A R ER, (LR — R | ]

6.4.6 MIREIRIRENE %45 M AHHE
VRATBETFAE SRR BEN . A+ 45 AE A R AT — i &R B AR K 0 AT R0 45427 7 FefI AT LA
DR DU SRR e 27 B, BRERN 3 DU TR T A A O kAR

Boe, NHER—ASEERL, fiflcross_val_scorefEiMRAE 15338 G I 45 R AHE
HREARRIRINAR AR S 1o N TAREIER, FRAT AR £1 e pR%, QIEEHBIRY,
AU .

model = pipeline.fit(tweets, labels)
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EEANRALFNRA, DA KRG RERL B, K, ik
RBCBRIEZFT, A SR MR LR I, AR AT T

E)Iﬁ:‘i}i"%l;ﬁ\o

B BK e finamed_steps/@IEMLERY (BIEUKLN G, FRATAHCE X)), #hedi
K —A 2008 BN, Al LUGR T RED I AR R DUy

nb = model.named_steps|['naive-bayes']

MOEAERL R, AT LB SR AR, Helilog(P(A[f), H e ERIE.

ZITLME RIS B, JE PN SEPREAR R/ i, S—AME8-3.486, SLPREEFRZI0H0.03,
TR SARINRER B, Rl I B R B LR B e, PO R NMEAEE S 5 T
0o FrAMERER, Hb—AMEN0, RALAH N0 Misihr LAMERAVNYE, KAARE, X
DRI TR WA TSR, (EBORARHIE STk BOR

FEAF RN AR ERE 2R A He BRI HED N, 4R 0 e HBORRIE o BEPHES , T 2L E(ERT A 1.
RS .

top_features = np.argsort (-feature_probabilities[1]) [:50]

A FUR 2 AR TE R 5 BT A 25 H SEPR I RE S IR . XHERE A AT 24Pk, NI,
T BURRIE R 5 [ FIEFEZ PR R . ik DictVectorizerX—HAR I, &2 Hd A&
FERER) . s ig, BWidsk TRHEAPRMERET BB R . Ik, AT RUAGK LAY X —& 55
FHIBURFAE

dv = model.named_steps|'vectorizer']

Mt EDi ctvectorizerfffeature_names_JEMEHHI AR, RBNBAFEFENAFR, K5
FHE . WA TS, 217 RS AR ES 3R
for i1, feature_index in enumerate (top_features):

print (i, dv.feature_names_[feature_index],
np.exp (feature_probabilities[1l] [feature_index]))

RULAREER “:7 “neep” 47 “@”. SSEREMEIRANT, AT IXLAR T g
JEl s (BRE STEg R T Z N SOR P IR A ), E2 R8s, A B T
SEIE S X R . AR MR, P DX SRR RO S AR TR S A K.

7 for 0.188679245283

11 with 0.141509433962

28 installing 0.0660377358491
29 Top 0.0660377358491

34 Developer 0.0566037735849
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35 library 0.0566037735849
36 1 0.0566037735849

37 [ 0.0566037735849

41 version 0.0471698113208
43 error 0.0471698113208

A —SCRHE R TE TAEPRE 8 K Python, [RIIL AT HEFE AU Z 2R FETE 5 Python, ( FBAAME R H
B & B g A\ mT e FPythoniX AMa], {HIEAbA 145 /i BRAE Twitter | )

22 jobs 0.0660377358491

30 looking 0.0566037735849

31 Job 0.0566037735849

34 Developer 0.0566037735849

38 Freelancer 0.0471698113208

40 projects 0.0471698113208
47 We're 0.0471698113208

R SE — R EAETE U “Were looking for a candidate for this job” ( F&AI T IFAEFH L
T ESR IR T ) XEERTHE B,

AR, FATBERA/N, A T RERAE, FATA S 2 NGBl ISErRE5,
P LERFE AL (SR ), B RERUPAERIAFAE. filhn, 8 “RT” SRR LA
R, SR, X Twitter Ml 2n e A i i . 2230 ~F & B9 TAE A B it al LUMRFES ) 2 I ok 4>
i), FRAR R TRAR AR /NS A B X 73245 R 15200

6.5 /&

AR FE SRR SCAAZ I —AFAE BRI D Y Tk, BARISAE 55 RAAR IR I Bk i)
T L ——H— 2% B P A Python 2 R I8 i AR = o AT Twitter$2 BEARYAPT R 2 B,
FAEEEICA S s Sr i 58 R R I

FATBEHZ R T A5 R I, RO Twitter S AUVFARIE H O REMEIR LA HIALEH, B
SRS R LR . AN S A, RAFHEH S, FAX g R A oA B .
T 2T B PR O T AR N, B IGE R URBCEA ] o

FRATHANR DU M0 JEe X SCAR AT 028, 1200 e LA DU Hlir g BN SR, B IRk
SRR, AR ARIRIS EARRE MY o A B TS p s S R DB i fe o
AT SR R ok, ST AR S AR R BB, BT I RIE B 2 e 26
BIRRER, MA S A RAIEZ W] B 2R AR S

FATHIRIR A5 Hh I E AR —— BV B 5 S A SN, X EAL mfER AR, i

@ SRR R — N IRSL A TCHTS A8 R R BRI R . —— R



6.5 & 103

BRI TIAE A TR ESER, (HErRSdnE ERIA L.

FNER USRS A5 5 1R AR, B IRKER I RES R R . X T REZBOCRZI TS,
ARREHUAR S AORICR o RS2l L T, HTIXARAY 70 SRR TS I 70 245 A 225 1
WEARAT o F3Oh— R, AR DU 2R R AT 2R BAE 28 (A RAR I B RIS, B
B ILA o

T BB GERE TS S — BB I i CRRAE , Sl e ] A A T 3 T 4
TSR N X — R AL




B1E

B2 1 35 B R SGEBRIA

IRZ YT IR S, KA . HAg g st p e OC It . FEnifEs—iny s,
HAZM 2 BATIRKAIBDLHE, 15 FacebookiX FERERATSACTRER ' ( 50%H - B R AR 208 5% )
(Pl I RE [ B0 AR RS E . EREA BB T — X R RIS WE? XTSI S, EA
TR, A P OGRS 2

A% S TR A PR 33 R 2 L R ] R 4 2 S e P A 30 %H%’fﬁﬁﬁn@@
( connected components ) K EI 53 KA B SCHI/NE . AFE BN R IES | ARl S —
@%WMF,%ﬁﬁ%%ﬂﬁﬁnﬁ%%o%m%%ﬁ%%ﬁﬁ@%MﬁXﬁﬁ@?‘

Q FHFESE 28 A5 A ) e ]
Q hnE AR R 2K g%
QO NetworkxJE

O &1 S B 1 A 46

QRS FIAR RIS

Q ARIEFT IR B S EL
O 1K eRECRIHT 73 R AR

71 MEBESE
AT AR SR TP A5 AR A A AP 26
A, IS AKTIA RIS , (AR

A _E—E A 2 Twitter APDRRARICEE, BIEE— A/ NHAZM L 18] . FHRE K [F]— i
(5 E—#FAME, KIFEHEETE S Python) B, M iE—&R7r, FERIBUXLE N M4 A5 (i
TIRIERIN ). A T ARG, stREMRE P P SR A A 80, TR TRIARUE .
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BT Twitter, EA R % HMALT ML, Z AT A& A Twitter, 2 B % 424009
% APUR B 5 3R BUPT & tg 2 3% . MM sk, WdeFacebook. LinkedIn#=Instagram
FALTT AR YR, A2 R FRIBAL R A TR

IAEARRAEHSE , B — 1 Python Notebook LA, Wi fbcwiccerE M), Ttk
5 b—#AE, ATLAVE ] E—3 AT eI A Twitter B FH G B, FREIESHTAGEAT L .

import twitter

consumer_key = "<Your Consumer Key Here>"
consumer_secret = "<Your Consumer Secret Here>"
access_token = "<Your Access Token Here>"
access_token_secret = "<Your Access Token Secret Here>"

authorization = twitter.OAuth(access_token, access_token_secret,
consumer_key, consumer_secret)

t = twitter.Twitter (auth=authorization, retry=True)
CYEESVN >
F& e F S
import os
data_folder = os.path.join(os.path.expanduser("~"), "Data",
"twitter™")
output_filename = os.path.join(data_folder, "python_tweets.json")
WK 5 sonEARATF RS -

import json

TR, WE—HHIEER., G —FIFERIESC, RS HinlpythonfTHE . 1L, B8
WABNE, FTAEH BSCARNE AN A E R, fESHRIRE %S, Fit, FEaEA
T B P AR NGRS N . ARES AN .

original_users = []
tweets = []
user_ids = {}

R FpythonfIIH B, PR,

search_results = t.search.tweets (g="python",
count=100) [ 'statuses']
for tweet in search_results:

FATEXHE BB, X Twitter AT GEIR 0] A HARAE SNSRI A TN B A AT text
JEME

if 'text' in tweet:

WERAT, ESHPIRAR . THEIESC, JF BRI PR Mg 5 kAR . AU anh
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original_users.append(tweet['user'] ['screen_name'])
user_ids[tweet['user']['screen _name']] =
tweet ['user']['id"']

tweets.append (tweet['text'])

BT LU AR RIRA10056H 8., ARl Ea/l (HR, X80 HOF AR 2 #R A Z
PRI A Ko

711 HIBRBHITHE

B E—FEErit, A2 AR python i SRS it 5 A G, BAA RER I T ZATH
B E—EHE M RAAeIR LY T A BATES, A BRI, RENgd kY
RETR PR G — 0

TEAR GBI, AR RIEPythond B 5 B - BOGHR . i ] b — B QI iy 7 2R v gl th 5 4 e
T H PythonMHSCHYTH R o AKX B A NRFA T IEESSEAYH = o BARSEANT .

e, W E AN DU o 2Bl FTT b — @245 i IPy thon B 1CA S AR E

LR, FBICANCEZRIEAE, TEETr AR B, ki EIE AR Cel R,
#E$ERun All,

BATSESE, WL F A AT, WREA, EhEE—MF, Silinsertz L, %
PiInsert Cell Belowik i .

FATHHE ] 5 ob 1 1 b LRAFIF N BAR AL

)
[ joblib& 4 fEscikit-learn&E P, ]

HE, BAJobliblE, MNEHAFE R SC4 (BiR B RAFE, RNTCkaldt ), IR
PRAFERR H S A& Models HSE T, /R AT LR HAAF R HAb b 5 o ARG UNTT
from sklearn.externals import joblib

output_filename = os.path.join(os.path.expanduser ("~"), "Models",
"twitter", "python_context.pkl")

&, MiobliofERdumppRi®, 5json/ERdumpREIIIRERAL . SHONERIAL (AR
BT, R, B Amodel ) Hlkar i SCIEA

joblib.dump (model, output_filename)

BT LR, B S R A7 B E SO 183, IR L/ N BRI A SEIEA S, gk
B
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SR A, FE HRTEICA SR R BB A SR 4

model_filename = os.path.join(os.path.expanduser("~"), "Models",
"twitter", "python_context.pkl")

R A T 3% HEL Y SO 44 5 S AR A BT A SCE AR, #5%, Fe B #NLTRBOWS, [N
BREERNZE, TEEEM joblivMEk, WiFeB Iy kassE e, e, RN FE—&
AR AS A2 il ANT TRBOWSS I B BT S A .

from sklearn.base import TransformerMixin
from nltk import word_tokenize

class NLTKBOW (TransformerMixin) :
def fit(self, X, y=None):
return self

def transform(self, X):
return [{word: True for word in word_tokenize (document) }
for document in X]

WAE, HFERMobliblload BREUILAEMN AR A .

from sklearn.externals import joblib
context_classifier = joblib.load(model_filename)

context_classifier 5565 fmodel X2 IFEMHE], EPipel ineXZEAYSLH], B =1
LB SR 6E /K4 ( NLTKBOW. DictVectorizerfBernoulliNZr2iss ) .

FHcontext_classi fieﬂ‘ﬁﬂﬁ/‘]predict PREL, TINE B R m SmAEIEF MR, A
W

y_pred = context_classifier.predict (tweets)

WA IZEE S RWEIE S AR, Ay _predH A1, TWAH0, L, nTLIRERE]Fr
A5 FHE T A CIIHE L
relevant_tweets = [tweets[1] for i1 in range(len(tweets)) 1if y_pred[i]
== 1]

relevant_users =
y_pred[i] == 1]

MBREREE, ILRB46 2 MCHI o R Z BRI 100550 B/ AFA wib, [Hidj2n]
AL S FE R KAL) A 52 R 245

[original_users([i] for i in range(len(tweets)) 1if

7.1.2 3RER Twitter iFAE 8

ok, HERGL LN XA AR E O P IEERTER A . Twitter
$eflt THINLAPL: friends/ids, B4 BT ET— YRR 2 RESAT k500047 A 14 =
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AR TR 15 P 22 A BRI 15U, IR SRR P S A R B AT 2—
Ph—— ARl AR 2 T5000, Ty B R CXAMEO ARG B R L ).

SRIMT, ARBEAEXT LLASTRT B, 32 TR IR 2 H BRI A 5N R TRE, TR B R —14>
PREL. ESE, EUhZeREL, BN, AR T EE Twitter X%, S— R P g
PREGR [T R 55 A28 @ P T A 47, BIEEYER friends SRAFREIT AT o T
MBI A ime, WESAE . TE4 1 280 KT, 28— Ui, TR E s>
W

import time
def get_friends(t, user_id):
friends = []

Wik A Loy, IR Z Twitter FH 1 314G 5000 LA LB A . R, A3 Twitterfpagination
(4300 ) X5, Twitterfd FHIER S 2 DU . 24 1) Twitterig KA R, AOGR TR EAE, 8
IR BRI RO AT, Twitte AR ERER BE—UEK . WA A T ZNE, Whrho; &
W, AT LA AR RS T — 0B . FFIRIEI bR B E -1, R EE TG

cursor = -1

Bk, HEEFRAH0 (H0N, BT RESE ), WHFSHIT T TGRS, FR A
AR, IRl A SR S BN B friendsFIR . BB T eryifihy, iRt FnTge
BB R, oy ME AT . results TR 1 asHHAR— RS- K i,
W s B riendsd 3R, ARG, HORTFIR. N —UGEARRE, Wbl NI s e
I, Mgl A Ry, R, SRR, AR .

while cursor != 0:
try:
results = t.friends.ids (user_id= user_id,
cursor=cursor, count=5000)
friends.extend([friend for friend in results['ids']]
cursor = results|['next_cursor']

if len(friends) >= 10000:
break

X PR BAENL AT 8 N EFERMINREIE, 7T A2 A R B 18 ) 13X A AR
o HEREOFH . RS LS AR S — A R AR
C;' 5 BT BRI, R T AR AU, AP FAR S, REER
S — 77 25 A5 GG AR B R B e AL A0 P A, B 7

i, AR RTINS R P, AE RN,
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Fed5 nl Be AR BN 7 S S AN BT VL . I T BE AL YA R AN/ IO IR B T APTYS R ER ) L
PR ( ks leepitim ] LIFE—E A L X PG AL, (BFEs leepiMIZE AT, HbfCHEHATIS,
P TR AR BOZS R A A s A TS, s B RS AL )o XFERYTE, REZ5 R results
HNone, fAAGEHlit TypeError (ZERUANR ) R . BEXMIEN, S Torsh, HRPITH
— BB, A B TwitterEHS BT ITRRT ], CREFERE T RIS/ 8ivt X RETE R 15U . Fritz
Ab, ATREISA HABIR A G & B TypeError 8 o X T X P4, T2 fuiabsy, Kb 2R A
ESRIE R, AR REN . ST .
except TypeError as e:
if results is None:
print ("You probably reached your API limit,
waiting for 5 minutes")
sys.stdout.flush()
time.sleep(5*60) # 5 minute wait

else:
raise e

B R T RE R AR AE TwitteriX — 3, AN $R A P AAEAE SO LA AT B AR S R iR
X, ANEERSAA ARSI R BER S 0 P B A8, R BIE 245 B B EP AT (FRATRER0 ), AR
i .

except twitter.TwitterHTTPError as e:
break

PR AL PEAPIFR ] . Twitter R AL VRER 1543408 FH 1 SUIREUAH P i A BE p i, 157G s,
A AR T . X B final 1viBAT, BRISEE, WathitT.

finally:
time.sleep(60)

PRI IR S 3 0] I R R B U A
return friends
T SR Y PRI

import time
def get_friends(t, user_id):
friends = []
cursor = -1
while cursor != 0:
try:
results = t.friends.ids (user_id= user_id,
cursor=cursor, count=5000)
friends.extend([friend for friend in
results['ids']])
cursor = results|['next_cursor']
if len(friends) >= 10000:
break
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except TypeError as e:
if results is None:
print ("You probably reached your API limit,
waiting for 5 minutes")
sys.stdout.flush()
time.sleep(5*60) # 5 minute wait
else:
raise e
except twitter.TwitterHTTPError as e:
break
finally:
time.sleep(60)
return friends

7.1.3 HEME

MAEE TAEMZ . NERIRY464: (TRSBIMEHRETRESRNA 225 ) Hr bk, #3145
MANIER, FHAA PR FIE (Muser_iaFHER| T %5 ):

friends = {}

for screen_name in relevant_users:

user_1id = user_ids[screen_name]
friends[user_id] = get_friends(t, user_id)

MBRBA U I TEN o X Tk Le N, Toikti IRBEE 2 S 1 AT THER A Ao i ml LA
MR ZATH R LB SEAT TR NI B B R o OSBRI n] AATATSE, BRTARIE, A%
AW Ko EXLE N igf ., ACRATT .

friends = {user_id:friends[user_id] for user_id in friends
if len(friends[user_id]) > 0}

XFERERI T 303504, BARBUR SR Z BT RESRA . XEORRIEH], 1540
PUBCECEE , S PSS 1504 T T A9 ARSIz 17 R B2 s (8] ——Hi T Twitter APIFJER
i, —or b HAECE— M P s A8 . A HSR-RAEE 150N P 8l , 75 22150004, Wilie
2.5 /N o BRIRZEAEIX A Z IR RAE T P A4 A8, A PRIEsk e PR AE 2 A 4T

W4, AP A REERE? % IS SR [ B3 A ] FH P AT ) BRI GER I N
PRt oA e m A A N o BB P A, MABATTH a1 7R BLA FH 2 v R A T 245 A
N I, TrBigeitix sef ] P it A8, BV ITE A P i friendasHI R IIRE, S
BARIZRAE S0, B RAE SRR, 5 Il A SE s B ARARAG WA 2L, 33 B ) ARRA) P 4R 2Ly
KT,

FLAAAS A i g AT P B35 A9 3R, et B I A i H R

from collections import defaultdict

def count_friends (friends) :
friend_count = defaultdict (int)
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for friend_list in friends.values():
for friend in friend_list:
friend_count[friend] += 1

return friend_count

TRESERUE, MRS ABEX friend_count P THEY , $REELTTH T, LR M
K. BEEHN. RIBUTF .

friend_count

reverse=True)
from operator import itemgetter
best_friends = sorted(friend_count.items(),

SRR, BRAZ 150 AF ACEAE S , IZEIR AR B Jibest_friends™ il (4%
ML P RS A2 DY ), SRBIEBA IR BRI, K5 BB A 813K,
H¥ifriendstK. Fa, FRARUEERZIGER":

= count_friends (friends)

key=itemgetter (1),

while len(friends) < 150:
for user_id, count in best_friends:

if user_id not in friends:
break
friends[user_id]
for friend in friends[user_id]:
friend_count[friend] += 1
best_friends = sorted(friend_count.items(),
reverse=True)

= get_friends(t, user_id)

key=itemgetter (1),
EIRRIEETTES RS, AT LAAS 015045 FH P A A 88 -
IR T fe A de e KB ERAE B AF D — 8, 440050 (£ 2 77 2 e kit iX 3R

FHIL

h\l
RAL ), A AT R AR, BT R 4l B ERE6% E 4150,
/]\’J‘Hd-’ ‘ﬁ‘%%"v):éé%o

BT ERRERIR TP R ZB AT, SRAHEHR ISR IR R, OMARAEA

KM S sonff, Stal LURFAEEF AP M ARAF B SO HL

import json
friends_filename = os.path.join(data_folder, "python_friends.json")
with open(friends_filename, 'w') as outf:

json.dump (friends, outf)

i 3son. LoadpR¥, MICHEAIMEEE

with open(friends_filename) as inf:

friends = json.load(inf)

@ friend_count P EHIG, NINHRBIRGA G RCEFEMEIERT . —FHE
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714 6)iEE

PP 1L, EARZR TP SIFRABATI A A3 ARZ P 2 P A A, X L8
FAAEIFROR ZR BB s REAL A — 5K I (ORI LA AR R AN 2 XUl Y ),

Pl —ZH T M e T8 R e—— X M5, TR . JWFoR A 7
AGER BRI A, W T TR R A R Y, RO A T, DR P A2 BRI 4-

KIFAMRER BT ARG A, 7T PAHNe tworkx[ZESEEEE S R AT AL
[ T VA R pip% K NetworkX%: pip3 install networkx, ]

ﬁf’ﬁ, ﬁ%ﬁﬁNetworkXﬁU@ﬁrﬂ@o *E*Eg‘fﬁ, EF/\NetworkX)ﬁé/ﬁ\Eg/l\%%nx (Eﬂﬁﬁ
T M) o ARSANE

import networkx as nx
G = nx.DiGraph/()

FRATFURE 15044 80 FH P B IR 0] A A A SR 2R 2 LRI, HA I A S 28 il T i AR R HE L

AL CBUT B34S, PR MERE ). O P PE R TS, BinslE g, AT .
main_users = friends.keys()
G.add_nodes_from(main_users)
LA SR RS A PSR — N P A, IR 20 RAE I R T R ) vy — 2%
i 7 A A T P

for user_id in friends:
for friend in friends[user_id]:

BRI AR P 280 CH RS REAARZ O ), S8R AP Z s . AT .

if friend 1in main_users:
G.add_edge (user_id, friend)

HiNetworkxfdrawbk KA QI 2 HI IR, drawbki U ] Flmatplot1iblE. 184/
AR, TEMAinl ineri %, ARSINT !

gmatplotlib inline
nx.draw (G)

O XHE SR R ORI EFE, FoR R m R . eI D, WAATEXRN AR /Y
O, PRACMA Y ORI AL, AZRL NI JEiZ pEs

@ HEREXE CERT T B, AT EREsE . AT X bR RESFIBRIA S . FE R R
Bzt SOF “fEE” FoRLHEIG. FHTE
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A MR B A R s A LA TR Z [, (HRZHR Z A2 .

Al LIS B F AL B UG AE oy ol ot BRECE B MG RN . S Apyplot, fEEMER T B
K—, HHNetworkxf)drawriE ( Networkxfli Hpyplot PREVER ).

from matplotlib import pyplot as plt
plt.figure(3,figsize=(20,20))

nx.draw (G, alpha=0.1, edge_color='b")

HE R B SR K — TR T, (FUR R MR I A R PR RRE B A 3 28, 7T G P
AR T R A R AL KRS T P 2 R A e R o TRl RIS P 2 phailk
EAR/N, SRR B 5, 5 RS A R ) 7 B TR T KA

UNPRBI DL, Hh e A5 T 2 TR A 2 50 |
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X FA TR A A R—— PR 2 e P R R R, el Ta]
AU T A R, — RS, — ISR P A R R R . B
BN IRZ B, KGR P FA R B, TR R o 28 i pR B LR S B
Ko XHMEHEARLMZRER, OARRAZO P =4 T EA O 3L RS A

fiE
ey
Jé

] \\: O

715 BIERFENEE

ARFERAESS R 1 P LR AR R . PR, 2R e RAASA P A LR 8
WA, ARAXBEAR P &AL, W4, v LA A e .

TEBUA I CAZRERR ) 20l LRI — B BT, TSRS, T % N
AR o R R IAR BRI T AR . AEBOR I R A LR ey . (HU2, A
WA S MR AR, AR AR AR R AL 0

XFFIXASN, A R iz SR BT B WS FH P Z RN R ARRLRE ( AL R A o
BLnt ) B RECA T, R AFIBZ 8] I ARBLEE S5 T BAIAZ [E] A ARLLEE

RPN FIRZ AR 2R 057k o SR T AP oRSE, ol AR R ]
U RN P AL R AR o SR, SRRSO N RS S ACEZ R, SRR AR R 2
T, PTRLFEBR MBI TG A R 4 A 0 e S BB RO AT AE . 19 BUAY IE R A F 1240 & £

( Jaccard Similarity ),

AR AL RER I 2, ARWEE S, EmE 25 IR, M2
fEHRE)— N E2 L, ERAFHH] (BRARA 7270 B AN AR ).

TEVFRZS RIER LR, T2 E (A8 ) SCRICRBORR LI NME G4
ATCERECE . X RIS, (RAF AR friendsslZk, FTRLE e 2IRE:
EAVSE SV T

friends = {user: set(friends[user]) for user in friends}
A —pRE", TR A SES Z B AR

def compute_similarity (friendsl, friends2):
return len(friendsl & friends2) / len(friendsl | friends2)

PAESE AT DA A Al . AT e TR 22 BRI B DhEe, R ER g, BET
thresholdgﬁﬁ :

def create_graph(followers, threshold=0):
G = nx.Graph()

@ TERE R A recurnif i) 2 S8 . ——FHTE
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it SRR D P s, Bk PZIEER o AP AR TR B O -

for userl in friends.keys():
for user2 in friends.keys():

if userl == user2:
continue
A P 2Z 8] 301 A

weight = compute_similarity (friends[userl],
friends[user2])

HABMPERTBE, Aok, Ui AT i —pn, AGE
HORYIA B S o BIEERCN0, RIS A 1. ARG A E — G HEIEIE, o
2HEE., AT

if weight >= threshold:
WRAGER T4 TEME, WP RmalEh (RCSAEE, NEHEZEM ):

G.add_node (userl)
G.add_node (user?)

SRIG IX AP Z IR s N2, FEAEE B S I3 D R B RS -
G.add_edge (userl, user2, weight=weight)

fEhaimn, ERIsEE, & EHZA .

return G

P LR eREUR B A B — . B TR E B, BMEAGEE horyiy, Wit tik. 18
AT .

G = create_graph (friends)

ATV B B TV Z (AR B —— T A T Z A 1, BARBZ R 0,
TEVEREINE, ) DU ROA R 46 R BT R 2k A A —— R Z R s A R

W I E, AR 1EaE I I EHR R, TR Z BB E bR

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

AR Z AT, T Eem b TN . Networ ksARH 4R E b v F A e Bk pke g T
RO E . 2l 2 EIAR X, Rl TSR N, BRRARZIMm R, HeR

I AR KRR EE e FARBE RS . DA AMER B R, FAEMspring_layoutIEFHFH,
FRILZ AN, i circular_layout ( ARHAL T AL, i 7T LI X A ) L random_layout .
shell_layoutfllspectral_layout,
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ik, BAMdraw_graphvizid e 5 A2 B A T3 he, 12 RARSF, 4R ik

% ¥l http://networkx.lanl.gov/reference/drawing.html, T f# % % Networkx# £
REFHMEBR, BRARL—T, THEKLME EIFIAEF,

i flspring_layoutAiifmjitk:

pos = nx.spring_layout (G)

i flpos iRy 75k, e T o & -

nx.draw_networkx_nodes (G, pos)

TR, il w PRI, P HACE

edgewidth = [ d['weight'] for (u,v,d) in G.edges (data=True) ]
il 25 2% -

nx.draw_networkx_edges (G, pos, width=edgewidth)

A PG AR A 2R TARR R, (HATEARN % S — 2 BRI T Z [
WL, RIS 2 HAB TR 0 2 ] 440

12

10 “..~
o °e
08 ®
@

06 . .
®

04 ®
®

02

00

-0.2
-0.2 00 02 04 06 08 10 12

EARFRT— R XA T I E TR Z B A 2R e AR AR A AR R ( BARX
PIE A FRRLZAL Do 0T LA S B F Pfih UE SOH T A
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7.2 FTHE

A FHARRLRE sRECR A F P S AR P Z [ R A RLRE , ARAEARMUBEEATHERE , i 5 24 i
FHP R ARMULEY , SEABIERR SR A —— S i i B ek AR ] o SR, FAT o AT LAk At
FRLEEARK BT o T DA SCRF X 6 P AU — A, AUl D 1 i), sl ROV U 1 £
AT TR AR DAY PR R R A A2

X SEARDU R S5 AR RS . B E R — B A A T, ATIEAY
—EMERE . BN, PR L RS OB o —— MO I A AR B R 45 R S S BRgi 2R (D2
4 ) BLREALEIERRR o [HIR R = e — D FIARE, PPEERET, U RIEE R A
TREERIE AT 2 o BRI — D EIRZAMET, AREASR Sehrit by 0B A 1l h——H
UFTES RSB RBLA b, SRASITAARY R 2HA5 SR, AN F BEH 7 B S0 22 AR IR AR A K 7
A=A BRI

/

721 EBOX

— P AT B R B2 I R R B B i 38 o . — P SR s R E—
— T 5, NSRS Z Bl P4 . (B2, Ela SCAE RN TN Z ), B/ E—
542,

EiB S T E AR E RAGRE; REEDREAE, Bk, TaKmEm
ST RN NG

Networkx $2 it H FIH B & /0 X ek, 7B LA . &5, Hwme W
create_graphPRELEIE— A, (HIXKFEE BIE 0.1, RAREAGE R/ H0.1/91,

G = create_graph(friends, 0.1)

FE 1l FNe two rkacf PR A8 AT 4R 180 v 19 31408 7052

sub_graphs = nx.connected_component_subgraphs (G)

N T REE S SCRNRA 2K, B 3, AR A
for i, sub_graph in enumerate (sub_graphs) :

n_nodes = len(sub_graph.nodes())
print ("Subgraph {0} has {1} nodes".format (i, n_nodes))

M AR, BURE TR B SO 2R EAE, RETEAAN T, IRZ/NT

© PFAASACE IR, HUOEA 0 e A T s e B B S 00 S ML, T — I3 20 SR A e — TR AT AR 25 A
R, T BRIERR N BAT R AL, A 2 BRI Dk . ——FHTE




118 F7% AEIZEKI) R LHBOGA

FAA TR REARH

AT DLGE R A, AR AN R B o S, X R O B E R R, T Bl b [
WS/, Faa L, WEEENEE, EEICR:

G = create_graph(friends, 0.25)

sub_graphs = nx.connected_component_subgraphs (G)

for i1, sub_graph in enumerate (sub_graphs) :

n_nodes = len(sub_graph.nodes())
print ("Subgraph {0} has {1} nodes".format (i, n_nodes))

RS R 1 I SRR 22, R o SO L S I TS R D o Z AR R K ]
ZEDPAN AT, B 10N P FEOV I h AN s S, itk T W
NI SRS, BT LAY TR R ORI o A T 2 LA (IR 0.25 ),

AT LA ] 68 B0 6 A1 A 32 38 5 SR I oK o PRl Ry #5318 73 S 2 TR i 4, PRHG B b B4
BT B v TSR S SR B E AL, e T B sk E b, sOmes A AR R R
PN ENTZ B AL E R FEHE R . ST, FATAT LB EA T 2 K

TERTEATTAE Y, RIS 3 S S e AT S .

sub_graphs = nx.connected_component_subgraphs (G)

n_subgraphs = nx.number_connected_components (G)

i LR REBF, sub_graphsZ AR B M RALFBS; LI A, A, T2/

nx.number_connected_components#X %8 5 X 89 B4 ; B TNetworkx

ST AR ROEA A, AR len B, K ER A HEE S LR
P IE

BRI RSB Y3, FERIS AR e pyploc il AT, 1RGO/ i 7>
SRR R -

fig = plt.figure(figsize=(20, (n_subgraphs * 3)))
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PR, WA EE S, N EE S SUAER . add_subplot BJLNZSEUIT BN
FIRATEC, BB B B B BARRIH S T =31, xr] DLl e e R By
BNFE):

for i, sub_graph in enumerate (sub_graphs) :
ax = fig.add_subplot (int (n_subgraphs / 3), 3, 1)

pyplot BRIN AR ABPRAIARSS , 7RI HLBEA SRR S IR A I BE S s .

ax.get_xaxis().set_visible(False)
ax.get_yaxis().set_visible(False)
SRIG TR TS A (FHaxZ G HIARN 1T 1E ) 2B Z B s 2 B4 A )R -

pos = nx.spring_layout (G)
nx.draw_networkx_nodes (G, pos, sub_graph.nodes(), ax=ax,
node_size=500)

nx.draw_networkx_edges (G, pos, sub_graph.edges(), ax=ax)
MENG A SRR T A 20 45 1438 53 S TS gk s Sz =
> o
7 )
-
o °
o o
0
pe :\_.;2.
° o

e
. o
Se
~ .
e ° _e
o & °

7.22 RS HEBUEN

S AR T RS, e R E R Th s il BIEE A
I A8 0 SORCER R T8 70 SR RN o BESR B AN OCHE , B2 KA R A& a7 XAl 3
WLPEARSE , B MIBIINE S . BT RIS AT 5 #0 X (8 — A~ E 2 )L
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T

ORI, FATTAT AT SeiE fHAREIER A4 AT
ROHEN] o AR — e, B IXRERE A -

Q [Al—#% (FEEsS2) NIRRT fEda i

O RFEFEN AR ER A8

# k% 40 ( Silhouette Coefficient ) Bt —F X FiRAPI SR, HE— DMK, HiSE

Y, PR EAR R R SOk SIS

[

_ b-a
max(a,b)

Hrpaly s N3e s, FoR SBNIMMRZ PR . bR RES , WHlR S RIEENS
AMAZ PR

SR ERBOVE N MR R SRR AR BRI o R E 1, FOR B RN A
FARVEAR S, ARFEZ BT SR RLERIEON, FORIrAREEGE—E, FEZH
PREGAR/IN . AR R B e/ ME -1, R A BERRRIOFE N, SR BT B HABEECR AT
RES LT

AR BN, o2 —Mhff e 5 (RBVSIE R B(E ), iR, R R AL
BB, i, BUH—eR%L, USRI, TR R

SRIG, OB SciPylopt imi ze B fminimi ze BREL, 1ZRECGHE IS SEE, HRE|H
B E/ME. (HIRATERRIL B RS, T SciPy A #2LF B RMER %, FiL, XTE%
JE R B S R ME (5 SRR RERE— ),

scikitflearngﬁﬁ%ﬁgﬁ“ﬁiﬁgﬁ%ﬁﬂg@ﬁsklearn.metrics .silhouette_score, 1@7%
‘B 5 SciPyminimi ze AU ZOR AL XA 3 minimizeRECEOREREZSE (A ) 7EHAD
SRR . XA Bl friends PG T TRIE . BB AU .

def compute_silhouette(threshold, friends):
FHBEESHREE G, BETREEDAHATIN .

G = create_graph(friends, threshold=threshold)

if len(G.nodes()) < 2:
RO RN CESR B DA TIS (A REITTRIERS ), WA TR, A al#

Tk, BRI Lo AILFAEERT M, Bl SRR el — MR N . A8 R K/ IMELA- 1,
R [E1-99, FWIRIEIICH . AL BB EHRR X ME AR Z . AU AT

return -99
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SR U 70 32 -

sub_graphs = nx.connected_component_subgraphs (G)

R AR E SGAER /0 A EE Y (A BETEARBEZ BIEE ), JFHEbH
— AN AP TIS, (FHEFENIEES ), KX 26 5 759, ARG L, 3R B JCRUA
RIS

if not (2 <= nx.number_connected_components() < len(G.nodes())
- 1):
return -99

B, T EORIBUR U TS R o0 B 08 0 S AOFRAS o i P iy 338 73 3, P IR AF
T S T e (0338 5 3 AXAS AR

label_dict = {}

for i, sub_graph in enumerate (sub_graphs) :

for node in sub_graph.nodes() :
label_dict[node] = i

PR AT, ARUGRI R DU IARSS . 5 B MRS, Setk— ey B,
P33 o DR P PR T 35 W RO, (EE BB Bsh i, T e Re A Y o X0,
HEageahi, e B . nodes () ik, & IR TR o2 — 2. AUEaT .

labels = np.array([label_dict[node] for node in G.nodes()])

TR, REABREERI A EE S 4, MAEAE, Hik, ZAEE R, [FRE
PR e, i HNetworkxto_scipy_sparse_matrixpREIE EIFEH M REIE

X = nx.to_scipy_sparse_matrix(G) .todense ()

EVEZIKJFJHT, scikit- learnif)uﬂﬁi’“)*?fﬁ BN TR e . Nk, T2
todense () PREL. R B, X EAE T B—— @5 N Z T IERE, BB 409 AR
ﬁ/l\fﬁﬂ?ﬁﬁxﬁﬁﬁlﬂwﬁ, lﬁﬁﬁ%*ﬁﬁiﬁad s TS B AN X 2T

EPURAE A V-MEASURES A 215 8 ( Adjusted Mutual Information ) 4
‘ ﬁi‘fmé&%}% &, scikit-learn%ILT X FAF 7 ik, 422 M4 AT A B 69 58 £ AR

TR, PRI RBE IS AR AR . X TR, Bk, AN, ATl
FARTRERI AL (1) WEBAMPUE, SEARRIERAL .

BESR B LB 2 ar 0 B AH MR AR 2, BESE AT I R B A T o 8 Emetric S HUH N
precomputed, &M<k B Y1 ERE TE%EWWK%EE%%EW ( scikit-learnLFRIAbERERIA
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i HIRRAIERE R Do PR A IR I HRAT 2 A 48 B AR AL

return silhouette_score (X, labels, metric='precomputed')

A AL B B BAE ., H— 4R RIE D i AT AR RUL, XA L%, B A
\%‘ scikit-learntt F 465 2 3009 28 ABE B 4EMEAE A R, % 254 Ak &
B, EAFA 48 A SciPy#Jopt imizefidk

A/ NREBEA TR .13 PREGR [ FE T R KOBORGEAT, TiSciPyAYopt ini zefibk HiE
T minimizepR%L, BIE—HUKREL, (HBUINBEF, T2 R BN, & —RBdtTT
I3 PR A pR L

def inverted_silhouette(threshold, friends):
return -compute_silhouette (threshold, friends)

3 RO TR R B B — BT R BT RO Y, DR R AU A S Z BRI S 4L,
IR RS A i 1R [P RN A T US4 A

BAE, Al DL AT AR B AE T o P M minimize pREL, A T HUR#R R 09 bR AL

inverted_si lhouettefgi&ﬂé :

result = minimize(inverted_silhouette, 0.1, args=(friends,))

SR .
O inverted_silhouette: XML Hm/IMUIY R compute_silhouet tedFATHUS A,
B AR R RS

Q 0.1: FAT—FFEEFE I EEH0.18F,  pREURE] e/ IME.

O options={'maxiter':10}: HIFT105EM (BEMEIRE, FCRATRER LS, (HisfT
Bof (] 2 AH R 3G ),

0O method='nelder-mead': ffiH FILFALIETE ( Nelder-Mead ) AL 75 ( SciPy#HEALHY
AT Do

O args=(friends,): MBIILEIREUL A friendsTHLEHL,

Ky LA B ATR R K A B 0 B RO R AR, T S AR R A SR
q He W maxiter® i, W0 EAKH, A BRI, AT R 8
AR

BATE FiR AL, RIS FI R 20.135, XA 1044 %o Se/MEeREGR [ 5
&-0.192, SRMAZRICRTTHEA T T HUEAE, T LASEPRIIEE B R BUR0.192, XAME MIEREL, £
M5 R A R R (E ), AT LIs T HAEA, B FRERERGELR, £HEER
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A PHEXAEER R e E——An R P s T — 3%l 0 32, w] DA 7 12202 58 73 52
AR R o T2 (R BT N %t HDP HERERIBIESE DA , Jo FHZS RAEA LR B ST A RR LR,
P 7> SAU P o AR RR , ARG T R A7 i B doc e O RY

SR, R AT e At A P oA AR A RO R , DA 2T A Rl RS R BB BT s i 2

7.3 NG

ARERDE T A2 R 2% B LR A o AT SR I AT o 3R T I ar g A FHAE 5 6% Bl
PSSt

JHR A Twitter &, BIEE TEFACCR I, RIEHIP BYLFAC, AP Z AR LLRE o 34T
YONSL G AT Z B AL, ZIEENAF ARG T BEZE IR, AT T AL AL BE ., AR 4l
PP AAR AR REA AR, J2—h i RO ( HEAnAF i el i 00 ) Wik . AR R Ay
AR 0] P AR I A —— AR I SGE P X, FDP YRR, IR At Al BEE P Y o 3 A
Jr ik S EULE NS S Bs Az AU R b A S ih [/ T2 40

NI B EHErZ I, IR I ik R SR BRI - %, 2L B IRAEARLL
QAR , I SHREE 7 5. BIEEEI E] T Networkx % o

FHRCER ZBOTAN AR, FURIN A5 N BE By e/ MR I Rk . B0 R Ao, BR283L
Holily o FESHREAIE R BIER, 2] T SciPyfopt ini zefik

ARBEIS LT LA SO O o XT3 2Z B Aa A B I, (ER R, RIHPIE 22
BIEEAG . M, MTFEBM S, [Ed, WEEMG. Fh—X R K R Mo 2%, XF
Pk B, (EH0, SR (il ), mixtFarodd, ik, SCRsE.

BN GBS S — B En I —— R SR RIBCRAE o 3R, REFE anfer P 22
RPN EIR By, SRR B A SR B e D



H8E

) AR 228 oK) 4l AR G A

'J‘-I-EI

P G RE R — BRI U ) — R, BRI AR AT RS B AR 18]
GRS DN R AR S A S, TLOR) R ol sk BB ] A0 I R A AR, IR AR B S
PRI, 88 2R G RE 6 B ARSI i 1 b ) A AR

MG I BARME . S AL S R AR, R B bR SRS ot—R R —e Bty
REERD . BIG—HERE MR —— TR — RPN, ARG . B AR, ek
IRMEEORSE . HBIR R, sk IS, XA R GEm A IR B e

AT AT AR 22 R 28 YU RS P R~ 8E, AT A ZhRUI SR o S5 IERS i3] 22l
TR, MAZGPATEHIR, BAEp) 4 MPECAPTCHA, A LU N LA
W E 5 “Completely Automated Public Turing test to tell Computers and Humans Apart” , 7
JEREME DT RN R B 4 B 3 A A SE IR R, AR Z Rt T PFe R G bl P SIERY
LA 1500 N W R (B i 5 R A B B o

AR FENBFITNE

Q Pz

Q QIS R R 5

Q fHscikit-imageEAbPHEMREAE

a *EFZ&:WJ%'EFPyBrain

O MGl IBCEEA AL

O i FH R 28 R 45 04 T B ML 204 T 55
Q HJ5E A3 OR

8.1 ATLHEZMLE

b 2% P R W R AR AN A TARBLHI BT o SRTT, XU AT FT A ) i 3222
T TRCATIA A o P4 T — RPN R AP 22 LA L. BT —
AIRREL, l—E A, gy AR AR
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T~
/
LN BRI £ Kt

A28 T0 AT LU FH AT A] A of pRROK AL BRI, PLANZRPE pRA, I L8 pR ARG FR N 7 & 4
(activation function ), — AL, M 2%~ ) Tk ZABIE W A, B0 B 2402 1]
(derivable ) FIDGH 9. HIRIEOE sRECH 23R Wi gL, pRBCRIAINT (O PZTTHMA , k.
Ll H 1, X sREOR B R RAE ).

L
f(X)=1+e_—k<x_xo)

T B Ry -63 6.2 [A] 1Y R ECEIS

10

08

06

04

02

00 . .
s y =2 0 2 4 6

PIZRLLA Y SE AR O, pRARAE 0.5

BAMETTHEBUL M A, RIEILMRAY, RS . X — g ek
AR T MWL, MEIRZIRN AR, EARR R, XEMAICRE L, WIS, AEgiE
2P IR BN AR, A 2 R 28 O B i ) U R R R —

@ PR B AL FHE
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FHREZ 2% 8] 77

FITRCR I M 2E W2, W2 TR TS, 552, QbR B, RlOR
FBARIERIRA . 52 A BT AT, SRS A A R £
BRI 31 07 2 R 4 , R EIEE FRR RN . LS. A TURTNZZIIZS . 3BT T AR
(RLFTL 91T 2 R b — R 26 2

Mzpzh, RS N —ZREA, BRRARE—Z: Ak A RiEURER
AR P28 Ir A8 25 T B 7B R . S AR Hh R Z MR I 2R e & &, IR D fEiX st
JEr, HEGRRIT W AMELIEE . RSB ML 200 =2, i K280 B H]
AR 2R ILIX Z R L

A<

AR (S B

%m%%%%@%g&%%;%tyE¢@4W%ﬁ%ﬁmﬂﬁAﬂT#E%%ﬁW%ﬁo
LRI R, R, IR R, ARZSACERSBCE 0, ARt K
HE AR R, R e S B 5, TR PR

MR 2T PREGHE F T AR i e R, BERMZ L RO A, BRI ZRii 22 M 450
T AL SE QId R, Faa M M2 RS 2RI A-S4:. Aty 2 /00
J2, BERBREAZAMETT (A2 240 2T 5 AR ).

’\/_W\
iR 2B — S8 MATTZ AR, — MHZITEES b~ fhaot, ™
H A EA —ERAE, TR AR, HARRERLME SR/ (signal, H— DMz

JURYETH o WARIAAIAE 0.8, #hEIciita, e, IRA T — P IC I ET X
LTI RIR I AGIE0.8 WUERER— MR ATCBA IS, (EN0, AR Ak 228 — S ohy st

720,

MWK/, HREEZ TSI, EREECRA BRI . /NS IS A SR
by, PUOAMZMLE R, IIZRmfE 2R, AL B A ISR DL
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8.2
[ W, THHSEHE R AL IR F, DGR P BR T E A ]
i At i

BEEE NS5 (MR, FENIIGEFINESRL AR ESEUS, stk adk
o RJE, EERT LA e TS, BRI AR 2 AR RE . (B, HIeTH R IIgE
At 4E

8.2 BIBHIESR

AREE, BA IR R XA, ARG B0 R RIS AR, IXREFRATHUA AE I 1E
BNl A A G o T B, FRATESMR A IR, HERE AN EBAE R BRI ;
A I AR AN KIETE

AT I 4 TR S SCRIAME DS SR UERS , 4 R .

OF Y Y ; Y
10}
15}
20}
0 20 40 60 80

FATH) FAR R4 SR P I R TP sn], 2PBRANT .

(1) R ENG I R & — AT 45K NEHE
Q) WBEAFHEI,

(3) EFREFHLLA J A,

(4) FTRIBLAE T B a4

FATHY SR A A T LA LM . B, SRR b e R — R L AR
BSCHR], HARKBE AR (PR b, AR g Ens , FRATTHA I [R] —~inl i ), Hivk, H
WP FERBIAREIEA, NMEHRTS | BFEszsSig . T EGIMERE, A i EHG A X B i) fifi
AR 453 (shear ) ZRAERCR .

v

8.2.1 4RTHIIERD

TR, TS QIR K R, BAr 2 —ik & am i /g, Xt epafd e b1 As
RCR . SR E AR e, SR THREM Hscikit-image/f . scikit-image/FREW
Flep TR S B numpy B S RO MR R, PRI A T B AT DLZE A
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PILAwscikit-image EHR VA A pipZ i
G

pip install PIL
pip install scikit-image

‘i, AR HRIEMEIR, S Anumpy, MPILHF A ImageZE2 K pREL .

import numpy as np

from PIL import Image, ImageDraw, ImageFont
from skimage import transform as tf

R, BT A R RS Y SR PR, XA eRBC N — D B AT U (Gl 7E0%10.52
]), 3R 8 numpy SR AFR B R . xR B RO E RGNS, RO R TR 22
BB S B RERY IR . AT

def create_captcha(text, shear=0, size=(100, 24)):
A ME AR AE B — KR IR, ImageDrawBWIIRL— S0, XAE, FRATTAl LA
MprizziEl, AAST .

im = Image.new("L", size, "black")

draw = ImageDraw.Draw (im)

i E BRSO I I A X BLEH RN T ARSCOE, R Uy SCPF4 (Coval.otf) B
AR SO R (FALE R AT EICA e F R ).

font = ImageFont.truetype(r"Coval.otf",

22)
draw.text ((2, 2)

, text, fill=1, font=font)

57T VAMTT R 5 Z( Open Font Library ) F 27 % 54k 34 Coval.otf: http://open
~ fontlibrary.org/en/font/bretan,

U PIL % 5% # M numpy 2041, DA H scikit-image B0 BIG U N4 U1 A8 AL RICR o
scikit-image K ITHEERE FHnumpy 2 #g =, (AR UNT .

image = np.array (im)

KI5, NHFEOVECRCR, & A

affine_tf = tf.AffineTransform(shear=shear)
image = tf.warp(image, affine_tf)

return image / image.max ()

bR AT B RE A T — AL BT, B ORAFIE (VR TR0 1 22 ], IH— LA B AT 7
WAL E Il AR B BT

BAE, FATTLIRMA KR, fifHoyplotSHIEE . e ARk smatplotlib,
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FREM A ATEICAER, F Apyplot, UM

gmatplotlib inline
from matplotlib import pyplot as plt

A IR EHEI R E o

image = create_captcha ("GENE", shear=0.5)
plt.imshow(image, cmap='Greys')

A BUERAS T SRR LB IRk, SRR AL

822 WERIHHEMITE
BARTRATA B IERS S ], (HEFRATAFT A BES A BT b 7 A a4 2ds , 24
KAV EUEEAL R B/ NG Al U B

RAER SRR T 25 A BT, HeFIHrR iy, FUABORR, lE s, S
el S AR, IR N IE NN R . NG (% 2P RE% ) AT TE
eI

B\, ARG EIRBE TR 1abel, regionprops k%L,
from skimage.measure import label, regionprops
PGS H R BRI R, IR IBUNEHGSZR, Aok NG SR — bk, B AT
def segment_image (image) :
FATEAY 2 — R A B TR B, B Blscikit-imagelabel PR, _
EReR BE R R AR R HOGESAE—EIMR R, XA SR TE 8 55,
label IRELSECN EMGEE, IR MIEREA RIS . fE R A, Rk e —A2
8 RIRHAFPERE R, 7EXEE IR LIS R R E R . RIS IT .
labeled_image = label (image > 0)
R NER, B ENTIRFR 1R,
subimages = []
scikit-image R P HHBGES: X PR AL : regionprops. M PIX L, 7B EA]
HATAEHE,
for region in regionprops (labeled_image) :
XHE, il region X G RESR IR Y HT DU A DGR B o FRATIX LS 3] 1 A X Il i 4
FNGE A B A AAFR o
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start_x, start_y, end_x, end_y = region.bbox

FHIX PG 2H AR AR MRS BB B R NEE (imageXt 4 AnumpyERal, ATDAEEHZRSIME ),
g, A subimagesd)E£ P, UL .

subimages.append (image[start_x:end_x,start_y:end_y])

e (JEERANI ), R EHREIR /NS, A3k (ARt ) /NEBAL S Rl i — 7 RE X
BARBEVNERATEI, ERHTREGAE TR B AR .

if len(subimages) == 0:
return [image, ]
return subimages

A FHNIE SOk ek, U RE MR AE A S e RS rh R B A
subimages = segment_image (image)
s n] DMECR T XA A R/ NE R
f, axes = plt.subplots(l, len(subimages), figsize=(10, 3))

for 1 in range(len(subimages)) :
axes[i].imshow (subimages[i], cmap="gray")

G
0 0 0
‘ 5 ‘ 5 ‘ 5
10 { 10 10
15 15 15
5 10 15 0 5 10 15 0 5 10 15 2 o 5 10 15

FREUIRIBCRIE AR, (HRIRATREE RS, sk NG Z DA A AR TR —R )

5

10

15

0

8.2.3 fIEII%LE

i EGOIE R ECRBE N R RS, PR TRRIMESDIRCR . 805, SEnT LA
S 2 M4 oy e R LU G TR i

H5E, TRE VLIRS, QU ER003%, $5 e 85U . X B BAHNE, numpyarange
PRECUR AT B I, ‘B B PythonY range PREZE R arange BRECAT L Flnumpy Y EZH—
B, AT Dl R S R AT

from sklearn.utils import check_random_state
random_state = check_random_state(14)
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letters = list ("ABCDEFGHIJKLMNOPQRSTUVWXYZ")
shear_values = np.arange(0, 0.5, 0.05)

FERABNHEE—> s (HIRAE B — 20N ZREEE ), MFRAT AR e It h B LI I R FIAS UIEL
AT
def generate_sample (random_state=None) :
random_state = check_random_state (random_state)

letter = random_state.choice(letters)
shear = random_state.choice(shear_values)

iR (8] PR G B BUG h BEJ TRR 2RI AU . FREACEZEA0, BRI, CHRIE
2, DIBEEHE, AT .

return create_captcha(letter, shear=shear, size=(20, 20)),
letters.index (letter)

e LR BRI S, FZRREL, AR — A IREE, Hpyplot WnEIR,

image, target = generate_sample (random_state)
plt.imshow (image, cmap="Greys")
print ("The target for this image is: {0}".format (target))

PARDLT Y% R g, sUREAE R B8 VN ZREdE o TSR A Bl numpy HUEEH AL, TR %K
AP IR TR S o AT

dataset, targets = zip(* (generate_sample(random_state) for i in
range (3000)))

dataset = np.array (dataset, dtype='float')

targets = np.array(targets)

A 260290, BAFG (B ) FHMORN25Z (A — BRI . MM — A X
Re— ook i Z2ME, (HE22 Mgt a 2 M, B E7EoR 12 8], Pk, &
IS SR ] — A RS A 7, X FE, RSB REIS 226 M ) o WPREERAGIE TR, fifi
FHIEARL T 1TAME s AR, LT ORIE . AAASAT

from sklearn.preprocessing import OneHotEncoder

onehot = OneHotEncoder ()
vy = onehot.fit_transform(targets.reshape(targets.shape([0],1))

FNTHBYEA SRR, NI, 7 2R s e oy s R M . (U E

y = y.todense()

8.2.4 1RIBMENG A VAEN)IZEIESE

PR R B RILRE I A AT R A o Bl B AR sl — MR i 2018 3R WL 1Y
TR BATIE BT E R AR R, Tk AT RE B R ER, RS e b o8 A
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HeAt [

HUABAROL N, VIR0t B G T A Rl 0z 1215 70 26 s RIPRE AL B Rl /S rTREAR L (HSEBRrp,
ZHEAAR, BN RGN Z B8 2250

XETFREA N S, REERIIE OO, MWEPRRYSIERS U, R BT TR
T AERE, AT Lasfs Rl ek, &R HEIES B0 7 REEISR

AT E S scikit-imageEF M resizehEl, W NG RNH/NEIGIEA BE20/5 R
JI_L]Jj:To TE@QD‘F .

from skimage.transform import resize
BAE, AT L SR B2 Tsegment _image BRAL, #5452 A0/INEUR A RE A 2018 R WL )7 o
AR .

dataset = np.array([resize(segment_image (sample) [0], (20, 20)) for
sample in dataset])

e, BUERIRATEIRESE . dataset B =4, BN T BIRFAMENE 4R E R . H
T2t E 4L, NI, RS 4R L

X = dataset.reshape((dataset.shape[0], dataset.shapel[l] * dataset.
shape[2]))

ffiflscikit-learnf ftrain_test_splitpRE, HEHREYI D MR 106G
mr.

from sklearn.cross_validation import train_test_split
X_train, X_test, y_train, y_test = \
train_test_split (X, vy, train_size=0.9)

8.3 IZFM5EK
ok, FATPORMEM ML Iy, EEg, BESr () PR A

A PR Z AT RIS TR . B AR AR, KO 20R KN, 4
BEML (B) 50 (F1) kFon. WKERAE400MEFE, FETEN ML A . il
SR 26 10BN Z [ (E . (HBOR, FoREHR PRI TR 80 7 (g th 595 — A EDx
BIFREA, 25 ZASRIRIFREB, DIZEHE ) AORTREEHOR

TATHPyBrain R EMZE K 2588
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> SRR Z BT LB 69 PT A e—4F, PyBraind T VA Apipk %% : pip install
Q pybrain,
pyBrain/EMiH B O PR S, A Fs X U Zr e Al I A e, 005
.

from pybrain.datasets import SupervisedDataSet

T, wmRATMIIGE, R FBIRA IS — 18 supervisedbataset SLfH, 1A%
.
training = SupervisedDataSet (X.shape[l], y.shape[l])

for i in range(X_train.shape([0]) :
training.addSample (X_train[i], y_trainli])

SRIG, DA E, AR A REAE R N2 — B supervisedpataset L filH . fUHS
mr.
testing = SupervisedDataSet (X.shapel[l], yv.shapel[l])

for i1 in range(X_test.shape([0]):
testing.addSample (X_test[i], y_test[i])

BAER AT IR MZE T o FAPRA R — Rt . BA = REM R M 4s, & ik
NZ | RN — RS JRA R A=A R oo R EE R . Bl HEA 400 L,
L —JZ T ZA 400 HET0, W26 1] RERY IR IIFRATH 226 M Tt i 20

B2 e 75 2 AR 2o e n] RE AR S IRIE AR el 22, M2 2% S B s A e At
X ZEYN LR AL 22 B2 TTHR 2 2R e wUA IRME, X AR 2 S EUd A VN 2R AN i Rl . A
B, Wizt >, AR REPRITTEE R, BN EIIZRA T, AR AT RE AR RS B
Fo WRIM—IT IR IEARAE, RIERE 2 aoclud /i TR AN Z 2 0], A%, BER
M1004#2T0, JRAT A2 e, BAREARERT L AR o

T AbuildNetworkK%, fRELERE, BIEMAEME ., H—1SHx. shape [11 NI AZH
ZoThRcE, WALRRHEE CBOEEXMIVE). B —ASEERRE R aoclce, XITE
100, 2 =AZHO IR METEGR, Ay B IOR#E . Fdn, BRERILESN, &
TR 2 P —A>— EAL TR RS A & 225T ( bias neuron, B5 T —ZE AT A4 1%,
BB 22N R E] ), ARSI

from pybrain.tools.shortcuts import buildNetwork
net = buildNetwork (X.shape[l], 100, y.shape[l], bias=True)

BUE, FATHRT LIVIZRpp 2 mgs, SHREE AR FOR il ZRmp 2 45 e
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8.3.1 RIEMEBE X

-
MGG (back propagation, backprop ) A TAEML A% TN 4515 A0 28 T0 it LA o

M ETFR, W L2 E AR AR 2t %Wé’éfﬁ?ﬁﬁ /\@Eﬁ*@ DLk BB f

AR H Y .

WA TER I8 Y SASTUN 58P 2E T AT HAR B A6 TE . S DI
A 28 762 0 TR A2 0 LT 20 0 . U 4 W
LIRS : 2t AR A2 BR A0 0 S A — 0 1 B 3 32 i Sl B AL
INE Do S BRI ZIOBRIE . PR LA T MR LIRS B, M2 9
FRHERORE S BLEGE | RO BT IO IE AR 91 4 40 U E TR IR BT S Sy . AT, S IES
Fy B3R Ak (local optima ), HEHABAEH G Z4, BRI SN E LA ERILHE .

S AL R SR M 12T R, JRZ ) BRI AR . BIEEA RIS, A ARG B

=g
.

d

pyBrainifit T backprop® ik i) —FhSLEL, FEMLMZE It rainerZKBIAT, fAHSANF

from pybrain.supervised.trainers import BackpropTrainer
trainer = BackpropTrainer (net, training, learningrate=0.01,
weightdecay=0.01)

backpropFIETENZREE LTk, BUREOSAE AT . YR 228N IR EEAR N, %
WBEETCRHE— P4/ R 2, eI R X, XA DHE IR s T, g b, FiREAR
R4/, P IEETT . XA RV ERE S (BSERs B RIS BIR I ESA /N, X
1 AR ) B3R A R .

A, EfR PR, B TS EE R F 2 (epoch ). B—L AT SRR L, BT HI
2, AR (PR RARCR 2R N REEE ), RO BUIZeS, i 1720480, $uE
P2, FORATRESA e (WVFIRBEAR/N ), AR AT

trainer.trainEpochs (epochs=20)

BATRTE A, X AT REEAL LA Ehat ], KB TA:, ARG IRATEREEIA4E k1T
T, pyBraind it TAHIN PREL, HEAEtrainer L] FIRARITT,

predictions = trainer.testOnClassData(dataset=testing)
B3 MER, fTUHscikit-learnit®BF1{H,

from sklearn.metrics import fl_score
print ("F-score: {0:.2f}".format (fl1_score(predictions,
y_test.argmax (axis=1) )))

FUE}0.97, X THIXE/NBBDRGE, X AERR TAE . SR T A THYAFIE R 2 1 5
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HHG R, Mz M4 RIS E AT,

BESRMIEELY T HA BRG0P RE 202508, B P ORB T/ A RTE ARSI, SCELUGIE R0 e
i
8.3.2 T & iA]

TA TS BRI 3K NG 7B, SRIGHRE NIRRT, SE RS R

P 1o L —A BRI, BT, TRz TN, 3R ] B T 45 2

def predict_captcha(captcha_image, neural_network) :

1 PR 2 S P15 D30 B s egment _image BV NEIL

subimages = segment_image (captcha_image)

FRZ AT AG B, R /NS B TR A XS/ RO, B THEY, T
PRUEPFZ A 1521 14 B0 r % R AR IE B I A o

predicted_word = "
3 Iy kNN
for subimage in subimages:
TR /NEURAN K AT REIE L2208 R W7 . JHBEIOING , A BEHIRIZE M5 A B
subimage = resize(subimage, (20, 20))

NGB A WSRO AR, SRRz, sesmisamamgbitiien. GO
R T W2 (T D0 T . e e (LT

outputs = net.activate(subimage.flatten())

P 26 ME, B MERAE RIS, IR et tersFI R A B ARIRT | FEE,
BEAME R KNS GXF B PR o S T ARASSEPR B BOE, FRATIRE R R ES],
it 1 ettersHI RILBINIR A FRE. BIan, WIS HAMER K, IBATMEE R FHE, S
W,

prediction = np.argmax (outputs)
UL TR 2 B BN IR TEAE T A B n]
predicted_word += letters|[prediction]

TEPREERS , FRATMEL4RB] TR T, R HDHE I, 5 iR XA ]
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return predicted_word

AU HTT AR AR U, 22U RIR SR, BA Al RE i@ B A58R, s T 3RATH
PR R4 HREAL PR R
word = "GENE"

captcha = create_captcha(word, shear=0.2)
print (predict_captcha (captcha, net))

FATAT AT Lt f A A & B — A~ pR AL, 8T HEA T 2 0ceias X LV P 2 Aip A il A
PO FREA R, FERTTINAE S5 OXERE . MiFRorediction = prediction(:4], ik AlfE
St AR, ACRSATT .

def test_prediction(word, net, shear=0.2):
captcha = create_captcha (word, shear=shear)
prediction = predict_captcha (captcha, net)

prediction = prediction[:4]

return word == prediction, word, prediction

3 PREGR 145 FAR I PN ES SRR IR . Bt ) SRl R 45 R A R PS4

FE A RE IEA UM BRI GENE, (EUZ Al B 2 4 . IERf AR Anfe 2 AT AF BN i el
AR, R 480 89 . MNLTRHF Awords, fUASHNT

from nltk.corpus import words

words3Lbr I Hcorpus (TERHE ) X4, T Mwords () J7ikA REHE B w1y #i6] . T
RAGIEN T K JE h4n g b, AR .

valid_words = [word.upper () for word in words.words() if len(word) ==
4]

VORI A B4R B, 2 G- IE A A DR A R0

num_correct = 0
num_incorrect = 0
for word in valid_words:
correct, word, prediction = test_prediction(word, net,
shear=0.2)
if correct:
num_correct += 1
else:
num_incorrect += 1
print ("Number correct is {0} ".format (num_correct))
print ("Number incorrect is {0}".format (num_incorrect))

WERRTR 28324 Hgn], A51RI12681, IERIUNS51%, TFRHRAIR N9T%, W& 2
KK, BREAMRFE?

HE, KRB TIEMRAL . HRZMHFENTEL T, FATAUATE, B FRIIERR N
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97%, PUANTFHEERERRAYTS, IEFRZAN88% (Z1°H0.971), —NFhk Ak S0 a) iR i
%ﬁo

HYR, AEUMEXT IEHRA M XA RS, BEFLA0%0.5 2 Bl BEH — e A s Tl
fE. SerrhRmEEIE 0.2, SEUIE MO, TERRNT75%; 4EVIEER0.SHF, EMEHA2.5%,
FEUMEARA, TERRAIIT,

T3 ERAE T BA T Z BRI TR ], T B fie] v i 0 A AN 2 BERLEY o 131
an, FHREEW SR L QAF HA TR TR S . IR R, (EA R R BN B R A T
W FEEHRR LT,

AT B2 E PR REGE TR, I Z4BRIEFEMORRR . BT ARSI —4 2k
B CFEE ),

FER ) B — TR — 25 (AT XERLYE ) BB o o — A2 (FURFRLIZE ) IUCE
flan, (4, 2) X—IHIENG6, FRTHEDA 6B R 7R B,

from sklearn.metrics import confusion_matrix
cm = confusion_matrix(np.argmax(y_test, axis=1), predictions)

HAAREOUT, IRVEFEMENOZ DA T X AL (1, ) EANE, HREIMENE, &
M I RA R

HMoyplotnllE, WL RS IR —H TR, AUSInT .

plt.figure(figsize=(10, 10))
plt.imshow (cm)

PEACS Rt ck_marksFRZIEE, FEASRAH AR GBS TR, AET R

tick_marks = np.arange(len(letters))
plt.xticks (tick_marks, letters)
plt.yticks (tick_marks, letters)
plt.ylabel ('Actual")

plt.xlabel ('Predicted"')

plt.show ()

SERMTTE 7R . B, AT RESE LA B 2 R T L — I Mt U

H!

AR TP 1 7% B & A R, XL R WP AR U BT DR 0 UG RS T H
(1% 5 ), FRATAZEEE] T —METHERR IR AIE (RTREASME:) « JERTA B 4S
ARONHE, #RECHU,

DACRER A N I Tk, MR A BRI A5 SRR B A LR
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~ AR - — T O m m O " @™ P>

bR
< c - w»n ™ O v O = =

=
=

N =< X

AB CDEFGHI J] KL MNOPOGQRSTUVWIXYZ

Tt

8.4 FAHEIZHIEMAER

FRATKINE AR M A5 AR, SR [ml 2 fir ] RLYeks Ay — B A U R il 26 . iR
BT S IR AR B AE R, UNRANE, BT R BTSSR AL in], FHE e
OB RPN SRR 0], FER, 1205 R R T I e A SRR R e TR SR IR, A,
X T BEHLGE B R B R A AN oSS IE AR Z B0 A AN BRI Y I P 22—

A — A [ e—— A SR B A Y Bl e DA AR Z . BN, A R ZEA
Z P PR AR L. SR, I, FEARTRNOLEA A R 7 RE R P SR TEARL, X I E
SRR

8.4.1 FimMEIIREIR

5| L A3 45 25 36 & ( Levenshtein edit distance ) J&—Fi 1 LI NEFAT SR, B E T TAHM
B EARESY R, PRI E AN g ih s 5 2 A — i) AR
FF— R TR B R, LN ERRE — A,

(1) 7Rl A AL E IR A — D bk
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(2) MFTA P BRAT 7 hE
3) TR 3 AT

IR AE N 53 A FR s 2RO X S BRI, Rz, 22RO

NLTKSE L T g ii g 5k, WU EEERM. ARG, e8I, B N e 9hE
EE%O
from nltk.metrics import edit_distance

steps = edit_distance("STEP", "STOP")
print ("The number of steps needed is: {0}".format (steps))

SN R A B3], R 2 IR AR M AR ] ) 25 SR BRI AT T EL e ARAH I o SR S TER A P S
B4R FAFRICES ( FeinMarcFIMark I PFE T2 A0 2 gl ) o7 B R

SR, FROTIX BBGX A 4%, R L in] Rl A7 B L iR — AT, ARup
FRFE S, ik, FROTH CokgnS M2 B s ek g, Wt gt RS0 S L AR EE . R
A .

def compute_distance (prediction, word) :
return len(prediction) - sum(prediction[i] == word[i] for i1 in
range (len (prediction)))

A (4) W% RS0 E EARRR SRR, 320 EE NN PSR G

8.4.2 ‘fHRIEFK

FRATBRAE A A M R S, AR ER Z FTAR L. 5, SCIU R, X YA i)
il .

from operator import itemgetter

def improved_prediction(word, net, dictionary, shear=0.2):
captcha = create_captcha (word, shear=shear)
prediction = predict_captcha (captcha, net)
prediction = prediction[:4]

FIHATA L, FCASERZ 7B pREL— 2, i8R P 25 R AT AR, BRI, XA
SR AT R AR NS, SR TS SR s R, SREL AR iR
[\, AET .

if prediction not in dictionary:
TR T 25 AN il g b R BRI R B, e RIEE B f /N R THE T . ARSI
distances = sorted([ (word, compute_distance (prediction, word))

for word in dictionary],
key=itemgetter (1))
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I3 5 Ay T PE 8 B D)0 A0 I ) e/ ) B D) A A B A DAy T 45 2R [

best_word = distances[0]
prediction = best_word[0]

PRAIGR M1 45 SR ER Z AipARTR] . 045 RO IEA, S e vy B i) A i 25
return word == prediction, word, prediction
ARG rh 5 22 Sl b AR R

num_correct = 0
num_incorrect = 0
for word in valid_words:
correct, word, prediction = improved_prediction (word, net, wvalid_
words, shear=0.2)
if correct:
num_correct += 1
else:
num_incorrect += 1
print ("Number correct is {0} ".format (num_correct))
print ("Number incorrect is {0}".format (num_incorrect))

RIS TR TR RS A (T TR0 25 S SR ] B B B 2 (B] AR B R 2 — e i E] ) |, I
ZOERIRFI3037 0], AR RIUN24764, IERREZ BIA 4 H S T, i88055%. T
U 25 R B ) B AR 22 PR P AR (U — 2, R B AL — AL AR R PRl s P a2 1, B UG
PR THRA R . Fln, iR — A IR AANT (B RSk ) |, BRI b4/ BAiR]
FEES AR P A LR J AT 1/44,

WERFRATIVERE, TINS5 R R BN AR —ZH 3R] h BERL R — 2 IR B 35, IR 2 2%
RIETHFRA iET78% (AU WA BRERAN) .

DRI IERR, RUCRIE RIS Tk, BREAREN I Z RS BIRTRIE R, k32 %
MR 89 F A TG B . BAEMEECR, RARZEIRAZ AL — DR, XA
JTJE— BRARR A —— = A A0k, s, s, FARIEE R — P o

8.5 Ihg

ASFE AL 55 Je AR 0 UE RS (R AR A5 R A U0 B TR ) BA4m] o 248K, T fRTACHERE , BGERS i H]
F DU R A ST B ] o 3ty b SRl T B SRR 2 X SR AR e —— NI (R,
R b AT PR RE A T, A REE I R 2R 4, BRI TR AR A T VA e B Dy S R B
HER . scikit-imageERRUEEEIGALEET R, ARG H IO R AR /N G AIsE E
BRI TR o XS T7 A B T RUR SR .

FRATHE TR S ] A R A DA ) R A/ N RS, S T o o 2 I 28 SR PR P ) B, B
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15T 97%HINER R,

M2 P24t — A ZOCEREN B, METCNFEAR R IC, BT & — bR
Ko SR, A (A 22 AU AT — AL RE AR D S 2 AR BEAR R I I A 22 [ 45 TR 2 ) 1 3
filh, J5 A A AR IR U R 2 SR T T 2 —

SRR FREER AR AR S, (FRAIRPUIEF REEREER50% 2 5. IINARZ, Hankth
G U TR M S0 BRI §i 3] LS BREE il ) 25 Aol 25 A 114 PRI

iR, TR DERC Y SR, REAS SR THIERRR . FAT 175 REAEFHH P B0 i I 8 2 B i ]
ORI 5 (EURFRATHOGIE TR IR MRS S Le g 2D 0% (FA L HBR ) ARSC, DRuLffe 1
PR R k. BZERRA RS, (BRI ZE A5

B RSEREITT AT R R, SH R SO BN O AT REREE )
P A AR S B

FUARAESC




& VA/E o] jR

SCAAZEARATE 55113 70 M (authorship analysis ) B FAroE FRIEAE il N AR AR B I O%R AL,
FLanseis . MEsk?s . 4% )2 (authorship attribution ) ZAEH SHTHI— 40504051, W5% B
P N —ZL AT RERVE R PR BISCR ELIE R E o R — PRI 0264 55 o VEE TR 55— BeR
FIFRHER B Z T, EANSE SR | R ORI 2 2R 555

ARTERGAERT L322 2 Bz I i B Sk, iRy R A, AN S B2 i B 1
AR FATFUE R, PRI AR, SR, BUERKE B 2E . FA TR HLEPiZE
HIERRCR : DIRERAINGGIE . . B, TRAMTE R . RS EIMR, —IHREEE S,
SRIGHEINMERE , il MR B 22 (1 LS P R AR

KRB FEARFIT A

Q RRAE T AR A AR AR e 0, FH B R AE
Q A E BT, FE T [l ] AR 7Y
Q FHIEE B P AN AR Y

Q Sl

O R Him vt

9.1 HfEmiklEE

VEF AT AT LA SAR 5 (stylometry ) TR BB —F 24, Ui i) A EH S
VEXHE , Bt A LS R B D AAETE S R DA BUNES:, X RBEI ST, @iz
[ AR, T AEA RS X0 JT ok

W E—HEEANTS . kA A A, WX 28 TARR R AL R R, X5k
WA AT LA Bh AR IR ARSI A Bk . 405135 20 A OB T AT LA BRI 2 7 ik
e, AR A WEFEE T AN T B i 5 X% o

VE# S Frinl s e AR Z A ), EZA LU LA

Q @A MRS AUE N B4R . MO BHARRE . N, R — S AT
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R, PIRTE RS A A RS

Q i, RB/ELCHES, L OEDR LT LRIME Y, ELENRYSORFE
LrBRfE, BN, TR EERAE (AT ), e iR E SRS,

Q A RE: TEERUERIBAIE, RIS R i AR T 2

SR, AR TR R 7 DL AR I e Tl , RV an ey A—FREA R s R A ot Y ECIE
F Ao

9.1.1 MHxNMAMERIAE

VEBE AR Z RS, AME SRR, RS LA A MEEE, s It 2
{LNSEHUESUNS

M S SR, AR M T R IR SO 7 E AR TS o A LA i 1
FAFERL, ANt LW A Lo, 56 Pl i i Ay B 5 A SRS

AR T CIE T R R HE, (HUERE S Bl R — LS Al . il , 7eAe:
B— BT IURHE R L OISR, AT Ul R, s SRS .

VR oA 1) AR ST T LAF IR B E A S AR I S5 B R R AR i, — AT ]
REAEA RIS G RIEZ IS . EENIRPGERS, T WA TR e 5 i R T—piln,
SR

ABRIF AR, R EAEE T RO EOR,, FESE BRSO 2 AL Z T
MR . BN, BREEIE AT BER A A BRPLMRCF TR YR, & o Ml RER E MR PH2 A 2 BRI S .
T AMEEE PRI R, MOERIEEA Sy, e, BRI A A B IR S A
AT, PREERL AT LS BV A BOR SR BN T RESE HERTIESE .

VEE A R X T SR o Bl Foe B, BMERCA 2 Lol ZRi A, LB TRERE F
C R SVEXME , W2t AR I RS AR A N METC L o PSSR 1T A5 5 NSRS B )
BER BN TEDTTHRE, A o a g R X Se O PR ARy A2 Fo

JEAEARZ IR, A& T eSO RO BOE S A, ER— DR A EER
{EAROIF S A B2 4 )

9.1.2 {E&)AR

YEZ V)@ ] LIBVER—Fh oS, e m—ilated, Bdate v EE eSS (UIZ%E ),
Hir e —d/EEATENIES (AE) BES . WREFRTECHAMEE Rme, XF
[R] B AU A 2 1) 19 24
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plEzS

A RERIVERE

UNSRAEE T REASE LI, P (R AR I A R AL, A U A3 0 Tt LA X -
AEATRAEAZ 8N, RSB S AT BEATE I ZREE TP AR TR, X T X R R R 742
i, EAEAR PR, USRS, Wik FRBIER], WERATE, B4 AR TR
BA AR

YIZREE
A[RERITER INTE
Al RERITEE YIREEH

TEMATHEE VAR ITTERS, — B2 B ER G . — = QBRI N A, AN RERE IS 1
fTE] . EPRIES. Bl AEE A HARWA AR, TR FERREEGREA S, H—BokiiixX
AN EA R I o T S e Rl il 5 TRl A

FARBEAZ BB S, SREHRFENE . b FHAR SRR JRINAE T,
— M ANUREZWF, ATUEZ D FAYNE, 15 EEARE SRR SRS RS . O
TE EMOCHE Al 2 = Bud BEAU S I SRS —— B T g HUR IR — MR 09 [R) — 4> AR i
PN ZR. BN, RS XA AT G, TR "Bk X MAREMR
RIANRE IR ZEE, L, FabS — A AN

Tk, MTEEHERERRK LRI HIARMML. B, MOURPRBUE; 24
Jei, AHMBIREAGE P s BR, VIAAEZEES, BSCRIMZEA] (FE4 ),

IR LD IRIR S 6 i R AT — L8225, TR R O T, et Al
IS ST E A R LR
9.1.3 FREVEIE

AT AR R B T i BT RIS, ( www.gutenberg.org ), 1ZMufILEE T K@
BURBL A RO E S o SERR B DA FER B TEM
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Q #41 ( Booth Tarkington, 22 )

Q ZkH 3 ( Charles Dickens, 44j )

Q BT - NHTEEAE (Bdith Nesbit, 105 )

Q Bk - fuEg - E/K ( Arthur Conan Doyle, 517 )

Q 55 - iR (Mark Twain, 295 )

Q A - SR EIPEHEr - {31 ES 1+ ( Sir Richard Francis Burton, 115 )
Q BKR - I HE ¥ ( Emile Gaboriau, 105 )

DA BILRTRAER TR, SCRBER IS SRS T . MR ARSI | R 3R &
A3l T B A AUEIE WA B R U

MrequestsE T #HAEM I EIEHE A TER) B3¢, B, fEDataH & N RIE U Jeff
HOXLEAEM, R, AR E RSO H SR ERVR SRR B R SO H s —2L
import os

import sys
data_folder = os.path.join(os.path.expanduser("~"), "Data", "books")

eI ON O AN R AR SR DL A TN e 5 A I S b = I R = STl N AN
RV EAT] E AR H sk

MACHS L Chapter 93U ik | getdata.py, AT EIBICA SRR H SR T, FEHTHE T HIA
LA A

!load getdata.py

TEZECA, #% T Shift+Enteria 1 7i2A% T 104U . (CHHF Sz ats 5 o SRR PRI R A
4, F% b Shift+Enteriz {7 M AU, A ZHafT—BUNTH], s1roe a2 imik.

RARBHE— T P 2R, RS BRI R S R 2 —— MW B 2R /02
XFERY . BERAE R RTARA KRB ST, JHn B i 26, it enimiE.

FATAT LU HURFIX L8 50 53 A WM , (EUR 2R B8 A0 ATl AE S 2SR
s, W SFECERATRICEEI, i, AU SO B X 5 ——X A O %
BESC PR, MR BRI R R AR (R RO ERAL ), AR

def clean_book (document) :

BRAEMRTR A —A7307, PRRYEMR AT LSS, 1Rl AR A I AR 00 H AT . BESR
FATREMRGE X AT BN 2, DRI, ATk o

lines = document.split("\n")

SR AT, SRR ARG R, hEER R RN . AT
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start = 0

end = len(lines)

for 1 in range(len(lines)):
line = lines[i]

if line.startswith("*** START OF THIS PROJECT GUTENBERG") :
start = 1 + 1

elif line.startswith("*** END OF THIS PROJECT GUTENBERG") :
end = 1 - 1
PRERS . TR IT A T S Bk, HEUER A

return "\n".join(lines[start:end])

BAE, AT AR —AN R B, ERFT A K, T LA BEERE, & 145 A N L AE
FIP 50, ek S Anumpy o

import numpy as np

PN E A R %, S EIASTHE H Skbooks, % H sk TR —RIIUMEE & F 40T
SO, SO e SO e b AR ANTR

def load_books_data(folder=data_folder) :
BIPIENER, 3 FHRAFAE SRS AR

documents = []
authors = []

B Ebooks H sk T A B30k AUSINTE

subfolders = [subfolder for subfolder in os.listdir(folder)
if os.path.isdir (os.path.join(folder,
subfolder) )]

i X BT Je, fd Ffenumerat e BRECH X ST X8 E R 5 .
for author_number, subfolder in enumerate(subfolders):
REUBF SO Je i it A, A B 1y i &1 30

full_subfolder_path = os.path.join(folder, subfolder)
for document_name in os.listdir(full_subfolder_path) :

XFHRE O E—DERE S, FTFEEBUREm AN, SNEHITHCEE, RN
documents¥EH, RAZUITF .

with open(os.path.join(full_subfolder_path,
document_name)) as inf:
documents.append (clean_book (inf.read()))

O HARGPRFR, HILT I, —FF
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ATAER RG] S I M authorsFll e, HilauthorsyiEAMFI#E,
authors . append (author_number)
PRSI J IR I SCRS RIS ] (BR324 I numpy B4 ).
return documents, np.array(authors, dtype='int')
A e SCRYInzek - ek, A RE SRS IR SO S B AT TRY R
documents, classes = load_books_data(data_folder)

o S M A BB A AT AL, B, AV VA B e, o RS K
Q K, WEERT, S50 7 kR R RN~ (SUUE ) A b B AL, deix
S AR A B AR R AL T A ARG FEFE

9.2 IngEiA

LIIfE )R AT ) R Lol P ) — 2B 5A0E , BIPRAERTE , TETRIAASR o (i Sl RE TR e F
WORMIRAEE . IHREIR 8 B RA B HAT AR ), R4 (3535 ) A) A a] Dy sy ildn,
Hj] this flwhich P BUEA R B4R B0 & SUUTEeE , e H e e ) 78 25 14 ook e e o
SOt AT iR s, e iitigersi AT BIRRAS S L, M AMTEEA B BX A S, ki ot
SR KA R sh P FRIIRE T o

ATLERETR R HTE IR A BRI . WIRRAY . Ik, NARESRE, IR B DI RET]
MEORSAE LUy (FEBTA SR PP IR R, TANDURAE AER BOVEA e BRI, (T
WY R, XF TAEE AT RESR AL A INERY(F B . MR, (EAIIRER R ], SIS Ik
LT A SCAZ I, AN 52 SRR SO SRR 7

T,
- EESfEmR -

sz (log)

Al (MR AL HERF)

TR ) Aol P 3 AN 2 SO N AT AR B O T BT e, TR RT LR E TR X 20 A
FIRVER . Bitn, ARZ R A LB X S thatFlwhich /e 4] iR A VA, IRORHDIE A5 R 2 19t
AKAER . AP RERIEHTT, A LERRH N AL o — Bl #f Hthat, 224 JEwhich
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M2 — o XREARLRL, BN ERT EJT AR RN, SR T RS i e

9.2.1 %itIhEEIR

FRATTAT LU 45 625 B FH B Count Vector i zer S5 H I RET . TR A THIAL & T Bade #4192
(113350 & (vocabulary ) fEiBiE2, WIREALRNLE (Heiika ) , EaMEdigE R,
A SRR AE N SR T (B TSR0

e, QIEIIRERIACER, MPIRAAE . BTV GRS R DhRei, WREAZ, A Rrritk.
FMNE K ERAIFIF R B N X LE D RETR], A AR LB AT SR

function_words = ["a", "able", "aboard", "about", "above", "absent",
"according" , "accordingly", "across", "after", "against",
"ahead", "albeit", "all", "along", "alongside", "although",
"am", "amid", "amidst", "among", "amongst", "amount", "an",
"and", "another", "anti", "any", "anybody", "anyone",
"anything", "are", "around", "as", "aside", "astraddle",
"astride", "at", "away", "bar", "barring", "be", "because",
"been", "before", "behind", "being", "below", "beneath",
"beside", "besides", "better", "between", "beyond", "bit",
"both", "but", "by", "can", "certain", "circa", "close",
"concerning", "consequently", "considering", "could",
"couple", "dare", "deal", "despite", "down", "due", "during",
"each", "eight", "eighth", "either", "enough", "every",
"everybody", "everyone", "everything", "except", "excepting",
"excluding", "failing", "few", "fewer", "fifth", "first",
"five", "following", "for", "four", "fourth", "from", "front",
"given", "good", "great", "had", "half", "have", "he",
"heaps", "hence", "her", "hers", "herself", "him", "himself",
"his", "however", "i", "if", "in", "including", "inside",
"instead", "into", "is", "it", "its", "itself", "keeping",
"lack", "less", "like", "little", "loads", "lots", "majority",
"many", "masses", "may", "me", "might", "mine", "minority",
"minus", "more", "most", "much", "must", "my", "myself",
"near", "need", "neither", "nevertheless", "next", "nine",
"ninth", "no", "nobody", "none", "nor", "nothing",
"notwithstanding", "number", "numbers", "of", "off", "on",
"once", "one", "onto", "opposite", "or", "other", "ought",
"our", "ours", "ourselves", "out", "outside", "over", "part",
"past", "pending", "per", "pertaining", "place", "plenty",
"plethora", "plus", "quantities", "quantity", "quarter",
"regarding", "remainder", "respecting", "rest", "round",
"save", "saving", "second", "seven", "seventh", "several",
"shall", "she", "should", "similar", "since", "six", "sixth",
"so", "some", "somebody", "someone", "something", "spite",
"such", "ten", "tenth", "than", "thanks", "that", "the",
"their", "theirs", "them", "themselves", "then", "thence",
"therefore", "these", "they", "third", "this", "those",
"though", "three", "through", "throughout", "thru", "thus",

"till", "time", "to", "tons", "top", "toward", "towards",
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L

"two", "under", "underneath", "unless", "unlike", "until",
"unto", "up", "upon", "us", "used", "various" , "versus",
nyiat , "iew" , "wanting ", "was", "we", "were", "what" ,
"whatever", "when", "whenever", "where", "whereas",
"wherever", "whether", "which", "whichever", "while",
"whilst", "who", "whoever", "whole", "whom", "whomever",
"whose", "will", "with", "within", "without", "would", "yet",
"you", "your", "yours", "yourself", "yourselves"]

BRSRA T HhRei sk, RATYORGIEIIRERS T TR Jem, Sftemaiikdrt,

from sklearn.feature_extraction.text import CountVectorizer
extractor = CountVectorizer (vocabulary=function_words)

9.2.2 HIfgeiR#HITH A

Ok, AR, ME—MB N A SR EHE T el (RIS E R ERRIED)
SYEEENAT ) o A SRR EAIE L T R sve, DU HA —SEFRAT Tk A e A
T,

from sklearn.svm import SVC

from sklearn.cross_validation import cross_val_score

from sklearn.pipeline import Pipeline
from sklearn import grid_search

SRR — RIS BT BRI E W SECR AT, I HRAGR SEUE LR
TATHFIEEM RS, BB kernel ffiflinearfirbf, CHMEIIE10 (SHEHEIE LT
W) o B HIM AR R SRR SEUE.

parameters = {'kernel':('linear', 'rbf'), 'C':[1, 10]}

svr = SVC()
grid = grid_search.GridSearchCV (svr, parameters)

3 BN (Blderbf ) RER TRIFEEMTEDGHEIL, etz s T
Q 10 000,
A, QIR EEMEMBCSEIE RN A ZRK L, FRIE ((UDhRETE]) il
Bffifcountvectorizer?s, SEUERMHSVM, CHEATT .
pipelinel = Pipeline([('feature_extraction', extractor),
('clf', grid)
1)
SRJG, iHcross_val_scoreXiZIi/KE ML Rt T3 XK, IEA% M0.811, K2J80%
RN ES R AER . X RAE7TAMEE UL, X85 SRR 4T
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9.3 I FHFMmEEW

FHFEEM (SVM) r2RE T AR R, e —Fh Z2Rp 2l (97 R Al kX 2
AEBIEFT ) o BINFRATA PR, TIX P 2EBIE AR — /L IT, L BT
MOA—2E, KT ITA FJB T 71—28. SYMEMI R R BIX 552, FIE RN, BREE: R J5
HARMR . JURSVMESR N 281 &0 TR =&, il hii e, BEMSEOL, #RET
PHZSEE X 3T o ARTEI R 2 RCR B e ?

EEE, NMUEESEENA TG FRXRL", LS eIt 1 Wilti2it,
BE AR B0 R B AR A B AR JE A Y o

FRBXAE ) — SR IR IR AR, Wt 2k 2% i B2 Z ] i PR s oAk
B R TARACT AL A KA TR AR PR LA 5], HE R A BUR ARG ik
% B 47 % A http://en.wikibooks.org/wiki/Support Vector Machines, 7 f#i¥4m 7 B
< $e Sk, AR E 5T VA 37 19 http://docs.opencv.org/doc/tutorials/ml/introduction_to_svm/
introduction_to_svm.html, 7 # X &F & HAEX A%,

@ WRAREF I ATPDE U, X SRR AR I Il Lk . PDFSCHF 3RO E UWHT 5 48 5r o JEBUSH FHAR .
FHORETILRARIE S, — &
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9.3.1 HSVM 4%

RSN ZRoe 5, i AESR B A5 P2 2 A 1a] B B R A — 252k Bl 2R Mt g 1 - 4
AL LR AT? WERMEEL b, R Bk FIR—38; WARAL AT, ARE TAMI—2K.

YT Z R A 4328 ml i, FRATOIEZ A SVMAa— R0 e -0 dedr . E L r
RIRAANLT, WHEE—FPEIAT . SR a2 A 2000 — 2+ % (one-versus-all )
Gy, EYINER 7 WA 5 — & T4 2 e R BT A s . X dcdia kA 7
RET, PSSR R VCACRY . REZESVMZE 252525 i B 3h 58 il ki 2

AT NS E: cfllkernel, kernel ZEU N1, cSEOF TIIZSVMIR LR B2,
TATIRTEARYF T o cSE G EREF S HIAEDC, ERTRE R G RS . cfEdiE, [RIF
BN, KRBT RRIE T A B IR 02K . ClEB)N, 8] BBk ——A S o B 4 2E . C
(EAR, LG IIGRER R AT REERAR, (B2 R AT RE AR 22

SVM (EERIE ) AR Z — 2 KRR FR AT AT 2 B A T 402 . AR MR 43
W7 3ok I F AT T2 3 A% R

9.3.2 MRz

WERBIRL AT Iy, S 2R B A S dE R 2= [m] b, IACSE 2O 1 2 Rl L e T oy
CURARIA RIS 25 AL, BREICEHE T ) .

F AR AT ZT MR Z AN AR . X T (dot product ) YKL, &
AITAT LB BRI T O 52 PR SOXSERHIE . DU FRATA IS X SE R E R AT ARE T, BT LA
sARTTE . FA HE NAZ BREUE SCBR AR R SR BB SR, AR B B (S
T ARFAIE ) o

R ] LU SR (BGEUE ) , SRESRefi e,

BN AZ R BCE LA . ZeME NIRRT, B IO T AR BRI ) B A SRR | A A Y
A B, 23R e AR (L2 ) o Behh, A TR (ibf) | Sigmoind
WA RG], RATTHE TN vt IR IIRCR .

X L8 N AZRENS A R E PN 22 (R A RE S, SVMURT DL BB et A 7028 B B UF,
AT B B IR T LU, (ERAENZRS VM, el AL IRl & e B 258 BT ANl

scikit-learnSZELMISVM, A LLE i kernel S8 E WA R, 1EWNFRATZERT HE #)F+
UReR:E

@ inner product, WHRIEMM, —FHE
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904 FFNITIEZE

FRATTHT T AIE 7 Y o] FH S REFMASCRAE TIOI SO RIPEE o 35 ToRE T F ANLE HRFE. N
JCHTE I — RINHINA S — AT R AN NIRRT 30RA S, Nl 226
ZIRIEIME ) o AT 3 a9 NAE R 2 I 5 SO AR SR A AT FE rh . SR, T
AFIINTCIEE PG BRI & ) ORAR ST

FATR] LTSI BUE — RSN FATA Y, W ELHHEONTCIE. , IR IR, 5 R
IR LA, FerP Rt BRIAT | Z AT P 2 A TR A AR AR B

SR A R I BIN T T — M . I, 5 Hbe . 25K R R HON
St e o (R AN IA T, R RENGTEERINA ) o O, Tl NI Ci e
I A i I AR R 200 2
[ TR A HNAIE R A LA R R 602 S ik, o, 9% 5 R AT EH A ]

g ek A edn . (AR XS (e — )

T HETF AR ONTCEE WA AR R, I R Ie 2, M TES R,
TR T AR5 L], T NTERER (5 NI 28162 [T ) BRI E 2 LA AT Y
HLLE R 2SS MR TR, MR TSt . MR FNEE XLk, JANGE
R ] AR M T 2 P i, TS P T 5 ALK RO A BRI
FAISt At B A I A, (BRI ) BB, S8 B B A A AT sl
A B LA 2 O

FARINTCIEAEH B B —A RS R, BEENERIE, Mg gdmi, Hik
BEARERE . NE2ET, FRATHVEMEAE P K 75% B ER 20, NEGSHT, 93%L IR0, HE LT
TR RNTCIR R UL, PR Bk —2k, [N, 3 AT 28 S e b P, A2
AR KA,

ENFERF N JTiE %
FATE TR Hcountvectori zer ZKAHIINITIEY:, TR BHanalyzer 28, 8 ENMIE,

scikit-learn E@Nﬁiﬁ?ﬁ*ﬂﬂﬁ‘&—liﬁﬁ%{ﬁ? rangeé‘ﬁ , fﬁltl:ﬁﬁ):' [ B b BROAS R BE NG
Peo ATXBHAAR, HIMBAHFEHERITT, rangeZ 80P ME FHAHRIERI AT . ZgmBU B
JBHINTCHEYE, rangeIETRERE NG, 3).

FAT AT LU AT RS R R ACRS, (BT BB UK 2 P B A A L 2
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pipeline = Pipeline([('feature_extraction', CountVectorizer (analyzer="
char', ngram_range=(3, 3))),

('classifier', grid)

1)
scores = cross_val_score(pipeline, documents, classes, scoring='fl")
print ("Score: {:.3f}".format (np.mean(scores)))

HReAF FANAEAZ N GEER TR ES, BAFHFF 2 TiEILE
@QL, DRI P, K, EFREFHE ZAVRK, FANTER G0 EAT B 08 7 45 5
S e A RCRE] L Blde, FHANTEERB L4 F, Mk Tohiae skt
Ak ) 6 5 84 SR04

T

\v g
N

9.5 FEHZANFARIEE

ZHRINT] (Enron ) FE20H 20004 A I AL Fi RIREIRA Rl 22—, YA EIA1000/2355
JCo 20004EHTF, #1420 000434 01 1., HAHAFHE AT E AR,

20014F, &R A M KA, A NGULIZIR N HBERM, (4 mlVul NIk S A R Gtk
BIG, HEgHE &G, LR TR M20004E#902 30— F FEEE] T20014E 91570, %
SREEENHIERO™= 0/, B NRSR)R, TAEZ LU AR T

VERFZAR N ) A Y —ER 73, S EBRIRREIE A TT 1 6027 B L Tl fF. MBI, X
SCRE B R T SR T VR SR MRS . X SRR T AR VA )
TS ANES , PO FRATRESRAT A AN AT BYBRPE, TR L 2Z i W AR 22 i £ 4
TRBZ.

951 RENRARHIES
TEIRIN A TR TT DA N SEA 2 s R 2% . https://www.cs.cmu.edu/~./enron/,

K SE AHA23MB, B X A gzip, 4o R ARA R A Linux A %, VA
~ 1% 8 e 4% 69 7-zip ( (http://www.7-zip.org/ ) 3 kEE,

TR TR AERL, AR R Data H % T o S 1Y B SRERIA enron_mail 20110402,

P 2R B IR B AT, AT R ZOIRLE A R TE KA NSRRI IRPE . Rk, &FEAHI
19 S e —— IR HL I A7 TR R AT T BT A R F

FEEICAT, $8E LIRBIR R ITERI 0L
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enron_data_folder = os.path.join(os.path.expanduser("~"), "Data",
"enron_mail 20110402", "maildir")

952 fIE¥EEMHTE

FATIA AR08, EHRBULN RIS, R MBI L BRI . BT
LA AR BRI N TR IRIAEA S . I, I Z AR e AT

from email.parser import Parser
p = Parser()

TV T2 F 22 A e IR Fr S BCR P A 2
PR e BERLIEIBUS R, S T IS AER, JRATBRCE LIRS

from sklearn.utils import check_random_state

Bl R AR UL NS H, R 2o T RS 2 A A L2501 70 A AR X LBy . AL
PR T T EITEERE, AR R TILtE FAIHnin_docs_author Z28EE HA>
RATFNZD KIS 1051, Hmax_docs_author B e 2 —1 I P IR HLAH 1 00:E HB -
FA A num_authorsfRE 1 ABE—3RIN 10, AT -

def get_enron_corpus (num_authors=10, data_folder=data_folder,

min_docs_author=10, max_docs_author=100,

random_state=None) :
random_state = check_random_state (random_state)

Rk, FRIMENZIR A ] 5 T HRAE , IRASH S data_folder SUIJe FRA%—1 SR I K o
BENLX S B MR S R TR . R ERENLRAS AR, SEmRa Rt nl IFE B

emall_addresses = sorted(os.listdir(data_folder))
random_state.shuffle(email_addresses)

AR T RRARIF 3 RAVBL R )G H 4 BRI B 5, AR A A 438 B e b 473
Fo BAos. listdir R HFRBWMERR—ZME, &8 8IZ %A LHT,
= Mt PR AFIR ) 4 R e —H M R E RN MK S8 shuf fledHALIEIR—24
WA, 4o R EZWE, FAUKE R TR R Z ] AR 69 24 R
IRIG, FRATEIESCRYPFE . 2KF3, author numdS W BB A ABIZERNRS . XK
FATAHenumerat e PR, KA LR NIRATHAR], BN, LA 103E 00409, SEASH.
RSN .
documents = []

classes = []
author_num = 0
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A AT 2L IR A N SABNTH S5 o Bz g R AR, (HRAE rT AL
AR, ETHATBENL A o authors T M T-R A1 2 RIS SHGEA . ACASANTT -

authors = {}

ROk, W DTHRAR SCEde, AR T A TS A “sent” RN K AFAR TSR, A0S
wmr .

for user in email_addresses:
users_email_folder = os.path.join(data_folder, user)
mail_folders = [os.path.join(users_email_folder,
subfolder) for subfolder in os.listdir (users_email_folder)
if "sent" in subfolder]

PAST e B —ER . AR T try-exceptiif), KA S ) & 44E H 5%
AT H o FARIH FZRE R, FRATACHS A TR EA e ot , BRAETRA T SeBkad 1 e
}t' o Ftﬁ%ﬁﬂ—l: M

try:
authored_emails = [open(os.path.join(mail_folder,
email_filename), encoding='cpl252').read()
for mail_folder in mail_folders
for email_ filename in os.listdir (mail_folder)]
except IsADirectoryError:
continue

Rk, RMDERAREE] T = 10BHEF (2imin_docs_authordi EHHAULE ) .

if len(authored_emails) < min_docs_author:
continue

T4, MR AL T RKENA, HEGET100E ( BAASGE Hinax_docs_authorf§ & ) o

if len(authored_emails) > max_docs_author:
authored_emails = authored_emails|[:max_docs_author]

FEATHIRAT , ARECHEE A2 o FRATXTHEE K AN BB ——A A F AT RERL S I N A L),
WX VEE T BeA Z2 KA . SRS ERBIE A I B e S

contents = [p.parsestr(email)._payload for email in
authored_emails]
documents.extend (contents)

HZ KA B IR R, BB I —IX
classes.extend([author_num] * len(authored_emails))

ICRIZ PR S S , FHES SN, RUET — e A i

authors[user] = author_num
author_num += 1
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R AN R IR R AT B A, AR, BRHAERR, & RS,

if author_num >= num_authors or author_num >=
len(email_addresses) :
break

A [T 5 bl 5 A LA B S N i

return documents, np.array(classes), authors

15 IR R B SN AT, A PR, FA TR RETT B4R o AT FHBENLARZS 14( 2 BHRE ),
B2 AR AT A A R R ynone, S RERRUCIR FHIX A pRBRRRE BERIL A — 2 400

documents, classes, authors = get_enron_corpus (data_folder=enron_data_
folder, random_state=14)

WRRE T EAREIEE, Ris kIR TE E Mot — S AL PR, BdREA A/ DM, (A
s ( NEIR T AEE ) &, Eiha s HMHP TSN E, BRI B AZ
BTG IR, FRATRE F I document s (1007

I am disappointed on the timing but | understand. Thanks. Mark
----- Original Message-----

From: Greenberg, Mark

To: Haedicke, Mark E.
Subject: Web Site
Mark -

FYI - I have attached below a screen shot of the proposed new look and feel for the
site. We have a couple of tweaks to make, but I believe this is a much cleaner look

than what we have now.

FERCRE SRS, T A R X) R TRTER R 1A, XA AR L. 85—k A Mark
Haedicke , 1 T 1] B9 HIE 7 /& Mark Greenberg 5 43 Mark Haedicke, S Wi A9 N2 (55 —A4b
“--—-—-Original Message-——--" ZHl[ ) Z2RMENTE, XA RERITIEEMN,

PUXLEFEBAK S o BFBA G — M AR BB AR 55 R0 R AR B35, T
I NAEAARRESOEX, FESUE o™ v U EXEERIME R, BTl
R, e — .

@ BERAL, AEAES RN AR . —IFHTE
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MR A L A AT U . FRATAI DA H quotequai AR AR AT NS, 5
B 0152 A S A AR T B

~\|
[ q AR VIE A pip&EFquotequail: pip3 install quotequail, ]

FA 1S — A LI R AR quotequai LYZNAE, I I EAL AT A SO, EERA
quotequail, 7= HHRREL,

import quotequail
def remove_replies(email_contents):

1B Mauotequai HEHEHENT LAY, IR I Z5 k. AT .

r = quotequail.unwrap (email_contents)

AT, wAIHE Nnone, FLANMRARH T IXAEIRFE RO B AR AT R BRI, MR JRAR
R FEAL PSR, R T S R R AR S . AU AT

if r is None:
return email_contents

quotequail AR PFIZE S p, FRATTE IETR 2L & text _topiX B4 o A0S # v p A7 7
text_top, JBIE'EEMEO

if 'text_top' in r:
return r['text_top']

WRAFE, Wl Equotequai IIRAEIRBNIZME . B ATRERE] T cexc i, MRRPlcexthy
{E:o 4%6%&[]?2

elif 'text' in r:
return r['text']

B, AERIX B R F], RPN, AR DB AT SHAL
return email contents

XPEHRE T R — SRR, BT BN, Al bR

documents = [remove replies(document) for document in documents]

WA Z A0 A AR ES A 8RR SRS, fad b s, HAL{f Mark Greenbergft & 1Y
N

1 am disappointed on the timing but I understand. Thanks. Mark
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9.5.3 fHIEHEK

FeAT T LA T SE 0 B B B S80S ) R i —— A B R T gk, BRI
, scikit-learnEH M TN —GstHH it () RECK S ERZATHIE S .

=

EH—EEe L EF T, SOV AR DDA R, 12 RAR R

FEHHATIG. ST OB 05BN £, RNEERAINE LS T
EH %,

FRATH—FE, BAMEHcross_val_scorelBIEMFI B4R, AT .

scores = cross_val_score(pipeline, documents, classes, scoring='fl"')
print ("Score: {:.3f}".format (np.mean(scores)))

FUE70.523, X TAEX A2 Bdegkul, S5RIEH L, Ut 248 ( thans
Jilimax_docs_authorf{H ) NIZHEFRER

954 g

— okl R NI SCR AN R, MRS ZMIRZ RV . EFEDRUL,
EEER R, ARLEIr2REE R, AT SEBR AL ) A kD B RESER IS K . HiTH
Z U B IER R A B ZE , FEATHRAE i g SR P A BRI S R, o REIRFI80% M IERHR,
ER XA LN LR AL . AN, FRATE BRI AL A R AT IR AR

FMeRE MREHER:, F8EAIM A MBI S 2 M. B, TRty
. ATE S cross_val_score, JFCA % RTHIRIIIZRAIRL, DRHCERA 155 28I 2%
— R FRATTSERACTE R A ISR AR A A o

from sklearn.cross_validation import train_test_split

training_documents, testing_documents, y_train, y_test =
train_test_split (documents, classes, random_state=14)

e, R ATURL, ST, B a7 ) .

pipeline.fit (training_documents, y_train)
yv_pred = pipeline.predict (testing_documents)

YR AT BE AR SN IE B 0F B9 S B A 2 AT 4 o FRATT AT LA 5 5 M DA A% 38 R T 5 (K £k
classifieriXx—2 ) FIRIEIXEESHA A

print (pipeline.named_steps|['classifier'] .best_params_)

EIRACHS i O AR S8 SRR B R HTBOAME . A cllikerne LIIN2AL,
AL ML R TR AEE, NP E A1 inear,
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BIEIRVA R -

from sklearn.metrics import confusion_matrix
cm = confusion_matrix(y_pred, y_test)
cm = cm / cm.astype(np.float).sum(axis=1)

AL PARAEE RN 2, NI 2B AN ihy, I dent, JATH 7 ki
17T RPN S o AT .

sorted_authors = sorted(authors.keys(), key=lambda x:authors[x])

5, i HmatplotlibZe RIRVE R . AMSER B R/, AR5 AR R, H24E
A bR 2 BE O N

gmatplotlib inline

from matplotlib import pyplot as plt
plt.figure(figsize=(10,10))

plt.imshow(cm, cmap='Blues')

tick_marks = np.arange(len(sorted_authors))
plt.xticks (tick_marks, sorted_authors)
plt.yticks(tick_marks, sorted_authors)
plt.ylabel ('Actual')

plt.xlabel ('Predicted"')

plt.show()

EMGF

dickson-s '
haedicke-m - .

baughman-d |-

hyvl-d |-

semperger-c - B

ORI 3N

keiser-k |-

grigsby-m |- ’
.

derrick-j - .

reitmeyer-j |

s " " n = " " " . .
dickson-s haedicke-nbaughman-d hyvl-d semperger-c keiser-k grigsby-m rapp-b  derrickj reitmeyer-j

TR AN




160 % 9% AEHEENA

FATRT LA BB A A AE R ZH0E L #0 B8 LE B I —— E B R = A B T — 2% T BT 114
XL, WATEREE B & N PIRR 25 g (BB, FFRMREL ) « filhn,
baughman-d ¥ BR824 4E /e reitmeyer-j & 1

9.6 /&

AR FERTFE A I SCAAZ A ST BV E T IR, AT 1A 1 PR ERISCR . DRETRIFI 4%
NG o BRI b i FH D) BE Il —— e Ay b4 iy—4id], THE X SE A AR A, AN
TUIHIE BOAL B AR B T HAR) AUNOTTRVEARAR L, B M 8 O TE AT AN 2 5] . et
NIGHEE H— BRI PR 4R FRIANTTIRTE th Tl DR AL R i mBseA 1 2 it i, 16
HLLER I A —is

FATHSVMKBEAT /22, Bl 1 H (A 20 Z 8] [l i R AT 026 R EIJR T
—%, KMWET I B IALI—F, FRNTETZALIEE (IRF) .

ML LZIR A IR e s, SR, S g iR iEsE. Bl
FAHCR IR B BB 2 AP SR, TER10N KA ARIIEOT , LA ERBIFIY K A N RE
P IE A

F—3, FWATEMG R BUE A BB T, BaX G T025 . XA /ETC
B>, ORI S GORAR R M . FRATEAS FHAMRIRE 7o e ) SO B 3 . e 452
Pk TN




FEIER TR

BT TR0 B 1 A Rt A T2 T, Bt o e ) AR R B Y o eI ZRid f
FRATRENS 1 A 228 B BRI 2 A A AR AR G 2R o X AR B2 AR 55, WA B
o AEBIFEHSEAEAREI A AT O A ATz . X E RSB 5 T, ERE TR,
K BUBEAE RS A5 B, AR IR 2, HARR I

AREEREA T AT B R TR, UL B AP RS 18, A B THE B NG
R W s i EBCRT TR TR R

AREFENGU T IS

O MAT 58 FE P 3l A SCAR P 2

Q {ii Freddit ™3k APISR S 8k 14387 18] 4

Q RIS Pt T e B B IZ T8

Q R 3

Q H% b2= 2 ik Jo e BRI R B ] B Ay
Q HAE AR BBARI TR

10.1 SREVEMEISCE

AR TR — S IR SO B BT I GE -2 R SE . ARAT LAz AT LR (B ] ) L
T figp ik BN AL A S A AL

R YUE SO RAT R BERE SR 5 W wlireddit® OB I 418 A 52 o redditf 70 1 R HoAb ol ) m
%, WRHTHEIX . WSROI IR R T2, XSG RR My subreddit, HLANA HL

DY Combinatorfi# LI H . FWI i HLispiE 5 4, JEEUHPython, MISSHFRUEMAS, 7T LU Github 363, fil4G
A Steve HuffmanfE Udacity I FFi& T —I TP Web T & O ERAR , iRF 405 FCS253, Steveskidiredditfi, G152 T4

THRIAY R A Hipmunk M 25 , 201 54E LR [0 Freddit, H4ECEO, web.pyHIfE#H Aaron Swartzth ZredditiI5 &1 14
No —F&FE
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T H | BRI RS2 . AR F SRR R —RfE i . AFE /v /wor 1 dnews BRI IR,
(R FRAT T 4 5 44 Ut vl ARSI A S AT R

AT AR N EOREK I SGERHNRGE , BT RIE 0, S i el 3= 2
T N Tl i BT RpraE , wiae S AN MR

10.1.1 £ Web API 3R ER¥4E

HTEAT JLFE AT FH Web APTI I ub B . il , 25 75 mt FH 2 Twitter B U APT, R4E
B BRI KL BT B — T, Web APLEREEZ N FHEHEAET H,

fl HIWeb APCREERE , A7 = /MEFHI: AU R RHFMAPL L (endpoints ),

ATy BRI RS BRI R AR T7 1 o BsR A7 DAL T it IE AR AR , iR
RAETT ISR AR BAT R EFR, RIS XERAETTHRR A T WRLE Bt O rpA B 3R
ZRMl, EE R AP SR IR R AR , (R A 073 W st ERCR AR T (i IE ST 4
] S

R IR F FRIBE T R TTAEL e B N I B R R s, TR X e 2R g2 Bt iR S5 . 78
il B BGE Oy, — @B TSR, AFEMEEIR T REA EAFMRE . Twitter() APIELR
FE15005 (AP E ) Z NI EZiER 180K EHE . reddithl & r4h 2 2 L H300G5K ,
TN SR, Hofl A 2 Rk 2 BRI AR FER R, YRt FREI B R 50 . B[] —
MG, AFEAPTA], WA E SRR R R RAERR ] o Blan, 238 B R SR APTRY
VBRI, SNSRI E A RS, w5 B A A%

o AR BRI E AT S ik A B B, A T % APLAT
S RRARBEN, AR OAF RS APLIRAR T HEAT T AL A 4F
APL3% S35 (1 RIS R A SE PR R . AR S R R A4 T, IR Web AP
RESTful##% 1 ( Representational State Transfer, FAMHIRAGFEFE ). RESTfuld% Ml % S5HTTPHMYL
i FHAHIRI93%84E . GET. POST. DELETESR S Fi. (i, £ T iR AP Sk 2R 5 — B IR

FHIAE EL . www.dataprovider.com/api/resource_type/resource_id/

RBE R, Hf2&EHTTP GETIF K28 & MMk, k55 a5 RIFEIRAE B . (5 B 2EBAID,
REZEAPIH R FOX P EE AT B 2610, RARFE ARSI L i 22 57 . REFEREAPIF N
uhi, RS TR SCRY, B A RO B AP AR S48

BADEE TIRBUE B AR, B, B % HredditP sl T IS4, X TR EHE
reddit}F & & %4 . Mhttps://www.reddit.com/login’s sk reddit® 2} , ] FFhttps:/www.reddit.com/prefs/
apps. Aiili “are youadeveloper? create anapp...” , HE R, HEffscriptISA, FRILRES2IH



10.1  FRERFHTIE L= 163

FIDMIER, e — DA, WAL,

CLIENT_ID = "<Enter your Client ID here>"
CLIENT_SECRET = "<Enter your Client Secret here>"

redditid EORARTE L FIABATAYAPIR , B8 ME—RYHT P AU (user agent ) P47 e fEBCE I
RIS, EEACHreddit ] P A WS |, DIETEME—FRIRURN B P B . FR
FAREFAF R S AR B RS, . B4 “chapter 107 SARAS “0.17, ARATLME A
Ao WARARAI DA ARG NS, URAGIE RN 52 BIR IR .

USER_AGENT = "python:<your unique user agent> (by /u/<your reddit
username>) "
AN, RFFEAL T A C A P 4% FI iS5 Freddit, WHRARIAEA K S, HEM—1 (Hh
HEFRUENAEE ).
T—F 2 RARGER, ey FAERNAZL, BAMRE, deRERIT
S AR P BN, fE AR Hnone, AR KEATHMAFBI T, 2,
~ R BT e B h AL AR N, T R ETUA I LI, 3R AT
AT A TAE 7 Kk B RAR Tk AR i AR AR LR BT E D,
[Python#y 7 A A R B2 % B A5 F XA P B 464, 122 B4R Fat, L%
MR S8

TR P A, AR

USERNAME
PASSWORD

"<your reddit username>"
"<your reddit password>"

1, RIS Rk, DL LS R T8 S reddit 8 4% 1O 2R [0 i — 20 4L e
TR, XA S R R RIR IZR . R BN

def login(username, password) :

B, RIS E RS R, T E Anone, [HRIRFFEEMSITHA, HIHC
Zeubit, T .
if password is None:

password = getpass.getpass ("Enter reddit password for user {}:
".format (username) )

M —R P AR 2, SRR B2 R, AR AT
headers = {"User-Agent": USER_AGENT}

A, QUEHTTPEANS, LA SEreddithik 45 #%
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client_auth = requests.auth.HTTPBasicAuth (CLIENT_ID, CLIENT_
SECRET)

KAEPOSTIE K #|access_tokendim LISEEIE %, POSTHIEEA H 44 . %60 . A,
PN Ul L SE 5723 i by K [ SR o L5 e

post_data = {"grant_type": "password", "username": username,
"password": password}

5, R request s E AR BRI R GEMLHTTP POSTIHEKSZHL ), POSTiF KR M1/
SR MR, Ho oy — IR i — g R r i & . AR AnF .
response = requests.post ("https://www.reddit.com/api/vl/access_

token", auth=client_auth, data=post_data, headers=headers)
return response.json ()

token = login (USERNAME, PASSWORD)

A TG R —F s, Hifaccess_tokenf i B A& IE— 53R T A hit. %
XGRS E A AR R (42f) Fadiyimtml. fiin .

{'access_token': '<semi-random string>"', 'expires_in': 3600,
'scope': '*', 'token_type': 'bearer'}

10.1.2 HIFEFIREEE reddit

FE R A M lireddit (www.reddit.com ) A JUCH P, BARSSCRFE W EE, B H P
HTT LA A A ISR W (R B, RIS A el AR P 8 4%, Rl T
MOXNHERERI A, AT DA BT B, FORANEW . S e R % 2 X 0 i LT,
A Z2/0 NERWP A R o Bl BB O HERS | SEii & R M EE A A s IR = 0 BCk E o
Ay EEMEEIEE SRS PSS IRIS I fEkarma RS, XU T BN T P R TR

reddit 1/ AT DU R EHE Z SN HAB A 2, XL AEMAE A T8, Bl A RAR
FIFIESCAL ARG, Gl H 2N T 3R BUE5 1 & 1he, AERUMIITE R Z N . A ROOCTEREHER i,
AREPHEIEN

W BT A T o3 B A subreddit (AR IR H , B2 H A& — RIS ZHCH)) fk. 1

FURAGT R, TR R TR AR H o B HAEC A R ELE A BN, A
REAR RS A TCRBINE

@ karma, FEFRIRNL . redditd b I, RUERHLEAEMR 2 E, —FHFE
@ TR RS dlpost, TRV R —FRNA . —IFHI
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JRERRMRIE A (Hot) SEATHET, — 20 SR IV i HAF RIS 1E] L B0, AR
WHORYE . BrTHIESN, A R A &4 (New ) Fl—E R &2 ki@49 (Top ) PIFPHET
Jriks, o AT REAL S R Y SIRAR B o AN TR B A ORI, X RR LR, A
Bt s s (FRaiiRyamt i HEY , 52 EHEA R 2 R RN EEE ).

1 FHFRATTRT HRECE A4 R, mt T DISRIR— AR H B — R 9854 . /r/<subredditnames
AP TS BRAGR BT 2 A2 H T SCE . FRATHER: HgE M A3 / v /wor 1dnews .

subreddit = "worldnews"
FAMI TR AR AT, RIS & R B R A58 I URL,
url = "https://ocauth.reddit.com/r/{}".format (subreddit)

TR, TrEBCE G, XA TR E B, A — L AR, NS
SrBRAER AL AAUSAE

headers = {"Authorization": "bearer {}".format (token['access_token']),
"User-Agent": USER_AGENT}

RIE, RZAT—H, M requests AR, M T &L,
response = requests.get (url, headers=headers)

V8 Fresponsef) j son 7k, F1938) 4 Fredditiz [M45F B AY— 1 PythonF#L , B AL & 4 &4 H
25550 4K, XTENTHEA TR, Sl R REAnE . | RE AR OGN A E - LB y data iy I
—ai, AT

for story in result['data']['children']:
print (story['data']['title'])

10.1.3 ZREREUE

TN TEARE RS RIS A /v /wor ldnewst: H ISR . FATH# T % Bireddit 3k
FHME RN . TR —ApREL, XL G, MBdEER BEA i1
FIARAEL | BEFE RN

Pl Dt Fpr A B, 2 — RSB 005 BT s . FRATIErT LIH 43 1T, reddithie £ 7t
WAL, WAL/ 0T, (HREFRA X B AL ST,

R BATMCIS S EEZPHHE—AAPL, R T B 148 H Wl BBl e B R EEATCRBR ], FATTAT L
ffifs1ceppi®l, R TAE.

from time import sleep
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FE T REE XA sRBERI = SEL, il B 240K B AU DOk, BRNE
5.

def get_links (subreddit, token, n_pages=5):

BIFNR, TEap R

stories = []

BATAEERE 755 WAt Wnful £F Twitter Y APTHRH FH 43 TT DIRE . Twitter7EaR [RIZ5 50T, [R]A iR [m]—>
liebr, VOB, H—IHEBIbR, Twitterf5 Al FH IR RIBCY RTZE 3 N —T1 . redditf) API
Webr I L A Twitter—30, RN B HafterS38, HREGH—iUBdEN FIARX 250, ¥
H¥ Mmone, KIEH—T)5F, HAECE—-TAEXNE. BT,

after = None
i P BA TAEAS 2 AR LE 5T
for page_number in range(n_pages) :
TE EIREER R, BCESLERAIURL, TPk iR Z A—FE.

headers = {"Authorization": "bearer

{}".format (token['access_token']),
"User-Agent": USER_AGENT}

url = "https://oauth.reddit.com/r/{}?1limit=100".
format (subreddit)

WS IR IR, TRATFE R EartterSE (BN FIZ5RA—FE ). T —RIEHA T2
MafterWBELERT—RIEH PR E . WiRafter(HA Fnone, EEHRMEIURLE AR, Hiffreddit
FATHE TR RIR v 98t o AR AN .

if after:
url += "&after={}".format (after)

THRZAT—FE, iHrequestsEAMRIER, ERFIZER FIAH son () 7k, 153|Python
T

response = requests.get (url, headers=headers)
result = response.json()

R AR AL S TR RS atcerl, MEREHarcerZEL,

after = result['data']l['after']
BHSEPIRNER, B 1A H APT FATUR BRI
sleep(2)

TEEEMAR) 5, Moredditft iR [m 25 R PR BN AR 40E , R ENTEME]storiesdH .,
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AV TFFERME . URLAIEEOX =305 . RS UnF .

stories.extend ([ (story['data']['title'], story['data']l['url'],
story['data']['score'])
for story in result['data']l['children']])

fJi (JEEMARSNR ), 3R [RIERE Y B AT 57 I 4E .
return stories

P get _1inks pRETNE ARE H A PR FERTAT

stories = get_links("worldnews", token)

AR (125 R AL 5 SO0 BT I IE FUARAET . URLAE, FA T T Rl LIZRHE X LEURL T 45 i) 5T
T SCA N

10.2 MEEMubImENSI A

FAT MredditiSe 5 2 A IR BT 48 ) (14 10 28 73 S AN [) A Pl 4 21 T 88 sl f) H s P P 23
RARMAEH BN o HBA TN S A SR N A, ATREZiB B Rl AAfE, P
mA MG, HIRZE RS Gia17: V8 M JavaScripte, NHMEAER, HATAXME 4, 7
MR HIAR Z2 NS, X SEDRERTIN T Ml 2 8RR o IXSERORAY N FI (AT 254 B Web B
Kffis . RS BREZR, AT A ZRAEE B AIMER

1021 SHEEMGEARTHEIENE

TATE ST LA, TS AWML, H MR 2 Data A Je hF e b i 1 T4F
G P TR SO Seraw o JETET, FRATHEEE I 2 J5 i o ot HhogRBCR FH IS S o SetE R k) BTER
TRAET R, WS AN N3 82 7. B, FaEf iU an M oty H sk,

import os

data_folder = os.path.join(os.path.expanduser("~"), "Data",
"websites", "raw")

JE T FATEHMDS RSN 512 o B HaE Bl — P ME— BSR4, BTG Ahashlib, 5]
PRECK A (& BT MR E AR TATH ) Feoh— N E LRI E R T & o XTI
A, HIOO R EIGR [P AR R A 4558 , (EURAS RV A Z 18] B fol N 2201 Rs 2 S EOBR AN ) ) i 11 45
JFH, B RECH Fm R A, RIEBOEICESRIEORIIE . S Ahashlib, AUEAITF .

import hashlib

XFF R BN HOR M RS, AT E RS . Oy TRk R R M T, A4 — TR,
GEIE N HRM R UEL WA RGA S AR 1L T2, ARBRA Tl B PRI SE AL, A SRR
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BudZ, BATEARIL PR R ARV ERE, Sk okmlsl, filan, AR RPLBEA TN,
JITA 5000 F 2R RN, ARIS e BRI AL, A REFIT R 1 iy T4 !

WA W GCERRE RSN 2, T8 BN IZh 0,
number_errors = 0
ROk, ol g G .

for title, url, score in stories:

XHGE PRI TR, A SCrE44 , LABRIEME—4E. D Areddit sl A EOR SCEEAR
REEATME—PE, DA I T RERE AR R OB, st o S BUUR 4R T AR Z IRl B i e
FAIL HMDS 20 il BT URLEA T BB . BAE AN TR EMDS A Z X P ARy, (HA2 i3
A3 2/ NSO AR U AN AT RE H )RS ( HH BIRREARE 15 200 ), ROV R B AR Rl , oA FHORHHLG

output_filename = hashlib.md5 (url.encode()) .hexdigest ()
fullpath = os.path.join(data_folder, output_filename + ".txt")

TR TN T, PRAFE S e

try:
response = requests.get (url)
data = response.text
with open(fullpath, 'w') as outf:
outf.write(data)

TR A0 GO LR, Bl ()RR Rty , ARSE R B — AR 5T, IR RERE S Ik
FA TR RN AY95% R 3k T 2L 55, WABERIMHDRULESS 1, OIS HRAR AR A
SEASORTHERTST o A I RAT A2 T SR EBA R B N2, Sk PR AR AR, LAAL PR Ml RERY 5
BRo PMEBURILII5% ~ 10%00 [k, 75 240 5 B S A AU A BEEA TAL B . FRATTRA) HH BLAY 55
e CXAENRR, AR EAARINEER ), SITTEER TR, ks T 80T ARk i R 5T

except Exception as e:

number_errors += 1
print (e)

MRERIEZ, 8 Elfiprint (e) B—FT i Hraise, A FWHLE], DUEBES ),

PAE, FRATTFELE M T Seraw AR Z R T, A B XM T ( ORI ), IRek
P B B P A /EHTML . JavaScript. CSSPARHABAN A Z dr, PERFRAT H R 18 A B Jsk
DGR, T AN [ X3t 14 X T P PN A T R
10.2.2 RE#Ek

RAF AR R TS, FoA T B4k AR TR A T HGE N 2. A — SRR YRR F B 24
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IR A, SHES AR LM o — ok, R EMN PR LR IRAIL, HARMH]
ENTRER 2 MR AL R o X R Z I ZAR B — 3R o —— R A AR, A Amt A

HG, RS raw IR BT SCEA

filenames = [os.path.join(data_folder, filename)
for filename in os.listdir (data_folder)]

i, Al SR, B G N AREGE SRS, R R ENZSCER T

text_output_folder = os.path.join(os.path.expanduser("~"), "Data",
"websites", "textonly")

A, S R TP IBOCAS RS o ARG Lol AFHTHTML S, 1xm1 IFHTML
fiEtras AEERE SR, Al LR BEARLE R HTMLAU . S ATBATUN R s -

from 1lxml import etree

SCRHIRA LT =2 B, PTHTMLICHRR 5 5, ST SOR M. 30K,
Bt TavaSeript, FERCRIERE 1545, OS5 SRR AT RERL SR T MO L. R, i
PRI 1005, AHTSCH A, 1005 RAET), (AR BE A BRI 5, S
R AT,

BTG, FRATRIA | R ERAEGE . ik, BIEESIR, X SEAR AT REEL & 8T
WIENA BT R AT

skip_node_types = ["script", "head", "style", etree.Comment]

16— %L, JEHTML U S 1xm]l etreeX} %, SRIGEIESIb—R%L, f@bT
FTEAS R, TR, F— DR TR, H1xml FEparse i i f#HT
HTMLIC . AR AT

def get_text_from_file(filename) :

with open(filename) as inf:

html_tree = lxml.html.parse(inf)
return get_text_from node (html_tree.getroot())

R B —1T, JHgetroot () REL, RILEIRIPIHTT A, AN M etree, X
FESCA M PR get _text_from_nodeld 11 SAENSEL, B REACFRAIFEAR 1T S5 AE NI FTA 19 55,
fEFB I

SCAFBCR A AR T B A, DA SR RSCR N, )a iR BIPHE R —
BT A 0 R SOA

USRI R B AL 1A, SCORHIBREGR 12777 s B SCR N2 IRIZTT AL ST
PN, IR 28 P AT HR o IR, T BT L B B Y SO 5 = AT A
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AR FN00 A AT .

def get_text_from_node (node) :
if len(node) == 0:
# No children, just return text from this item
if node.text and len(node.text) > 100:
return node.text
else:
return ""

BB s T S O A A R FH SCAS T R RS, R [ ) SCAS P 25 9 4
fE—, AR .
results = (get_text_from_node(child) for child in node

if child.tag not in skip_node_types)
return "\n".join(r for r in results if len(r) > 1)

Fifireturnif AR B EIR AR T B7 1RIR B 257 C BN, A7 87 S8 11 sURSCR INA ).
33 I B AR R 0T, SO BUAHEBOCAS , R4S SRR BB SRS e

for filename in os.listdir(data_folder):
text = get_text_from_file(os.path.join(data_folder, filename))
with open(os.path.join(text_output_folder, filename), 'w')
as outf:
outf.write(text)

FITPAUSCASCAE I P S, R ENTESA N IR RS HHERENE, #7t
/D FATIRA, BATRIA AYE100, QSR E N R B, JIAEIERT, GE VRIS
SURNAA BRI EOR, 22l IR R R B S 2T 1

10.3 FENERIEESE

AT () H ) S o SR 2 B (e vk o P e ) A e FRAT TR FHEA: F 195 74F () 2 A LAk
B k-means ( kKIHH ).

RRJR T I E >, FA R IEF LR AR B X HLAY AL . FA T i £ th k24500
B AR L, A T ARk S () B 2 7 o RV MR St Tk AN A oy, R i b
Tk S B AR 2 22 o TSRS A U AT LA 8 3BT e AT 1 A R FE , AR5 st T LA bt
FLEATHY L

FATHEBA WIR AR A TE O T 2RI RIOTE . WA ESCERYE, BRI LI
BRERR T I, EATARYE B AR RO AR AR AR 5 SO o L, SRR IGECR I Ak

@ FEEBAE R TR T B SCAR N . — &



103 #FHEEHEE 171

SURA L X TA B, RIMEIRGE R T RCREZERYRFAE , ~7 ) 50K AT AR REA FHIX LERFAIE
B, SCEFHEENLUA 2 A AR B E 2 BRI . SR, SRR S8 A Fe ik
R 4 AIEARLE AN 2 BRI FAT 1A TR AL

AEAT ELIC R BRI TR AIBT AT SR T OB EE P T ST 55 AT FTAIASO.
ST ARG , (RO PR ARG MR ERE . FN T2 57 LA e S 7T
PRI, SR AT AR AR PR S E . XL, AR I
LAY, TR OTE BN

10.3.1 k-means BE%

k-means I kA TR RES MUY RIETUO . FETT IR I AN b
HLEIR ) LB S BUL R o k-means VAR R FHRZ /DA UL AR, [FINER 0k 24 3
AR R . BN, JEABEE N3, BT B 2 3

k-means$E N AR A — DA ECRARAE , BTSRRI T A

X, BRS04, R BRSBTS . X
THEBS UL s I A, FA T EN R BCARSEL, BB UL 2B i MA, rlchRss2, Ltk
e BRI AR TR — A, e A AR LR BE SR TR (U, B i
@ iR b Bk a s T kAR AL ).

HUBATT, RSN T R SR E, TG R

k-meansHIE XA PIAPIAN LR BUEDH LG R, Fra Bl sok 2/ IMER# 3. X
BB AR RIAEE, 51 A T — YA U B0 2 8. XA e e d A AT
ERNZRAA R N 1k W F RS RS, B35 Y00 R R AR S AR, el
PAZESR s T o AT RISERL AT RIsTT, IR IR B 2 2 A5 — s T Jm 7%
A, Bl R AR SER

BRI HEXT BEPL R B AE R P Tk-means L, BAREE S =M. BT R =B A

B Fe WAL B S T U =N B0 £ o k-means L 2 SARIRARUS , B0 SR A TR,
BARE =M RFR

© — M T DR th— R, JEBRAEE A, — SRR M TR — . —R T
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k-means 5% B BT FH B BCA T L A Z B IR i 11 o 12030k A CRIK BT 4
Ui) — S8, BRI ERINESED TRAZ L, Bl T EFER L2 I RS BRI,
DI A

scikit-learn3LH T k-meansB1E, BdEMclusterfidbit s ARIT],

from sklearn.cluster import KMeans

A countVectorizer BIIF WA Tfidfvectorizer Stk . XA M &L T EHARE
T I 2R SR T, XPIRE TG TIIAY . AR SR A IR AR B (SRR
Bm bR LAt EAE R SCR B, SR BONE ) o XTTARZ ORI I, i R TH5E
T, e ARERARCR . RIS

from sklearn.feature_extraction.text import TfidfVectorizer
BB TR L, WKL WD, B RRHERI, 25 20204 FHk-meansB9%: . R
aE .

from sklearn.pipeline import Pipeline

n_clusters = 10
pipeline = Pipeline ([ ('feature_extraction', TfidfVectorizer (max_
df=0.4)),

('clusterer', KMeans (n_clusters=n_clusters))

1
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BT S Hmax_afi B T —MRIKIIME.4, FR Zeg B IAEA0%F A Loy A% ¥ 699335
XS] FRSIEA B RS A LA
‘.‘_ T FE40% B A b S A% d ok B4 38 5 A Mt T 4k 35, AP TR BT T 59
FHAELA,
BB, SRR E ORI . 57 JLEE B 53T 55 AR AR IR PR A TR S, (H 25X

A — SN E BRI, X IR TC B 2= 255 09 &% e AR
LI

pipeline.fit (documents)
labels = pipeline.predict (documents)

ﬁ#mmm@ﬁiAﬂﬁﬁm bR o bR AR RN B SR TRl — A% . 75 B R
PR A& BEULRE | A2 L 7 ﬁnsﬁmuo

AT LA Hcounter BAKEFHNHA 2/ 0EIE S .

from collections import Counter
c = Counter (labels)
for cluster_number in range(n_clusters):
print ("Cluster {} contains {} samples".format (cluster_number,
clcluster_number]))

RAEIEAEER (R ERE Al BEBRIR YA R ) AR R —RARKR, & T REZEME,
P LSRRI, 5 i LA R & — P MARRIIRINRR , XA AR UL

10.3.2 1HEHER

R II T ERIRARRIE T, IHARMEA SOt AN SR TE AR IR . PR RS R
P77 FOEARYE B 27 T WOARIERS Hg b A A

‘ I RARA M RE, RTAFEETRESITRIFNZAR, Z S @THL
http://nlp.stanford. edu/IR book/html/htrnledltlon/evaluatlon of-clustering-1.html, m

XF Fk-means$ ik, FHFTHUL SBIPRHIE , MR B S B ROL B0 SRR . Xy
VERE A IHAEAE (inertia ), (R IIZkAIRMeans SLUTARA 2@ o

pipeline.named_steps|['clusterer'].inertia_

i A5 RN 343.94, A X AMMEABEA L, BRI EREE S 2/ PGS, /i
BT, n_clustersWI{EBEIEE M0, 1ELEE§1${EHE5? THAIEN_clustersiKIKE25202Z
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FIAE, BB, k-means®KIZTT100 . BUIBT TR AL RIIERE .
X Fn_clusters@aMBANIUE, (LIIZRXHERE—R, UL (K SIS TR .

inertia_scores = []
n_cluster_values = list(range(2, 20))
for n_clusters in n_cluster_values:
cur_inertia_scores = []
X = TfidfVectorizer (max_df=0.4).fit_transform(documents)
for i in range(10) :
km = KMeans (n_clusters=n_clusters) .fit (X)
cur_inertia_scores.append(km.inertia_)
inertia_scores.append(cur_inertia_scores)

AR frinertia_scoresfififi Tn_clustersH 2205 AMERS Bt v i HEACEE . FRATTHEI5E
AT TS BCRUR R, DU TR e 12 e R

N
|

R, BEEBECERIREIN, O SRTHAB RO AL A R BT, AR A R %0
Wk, XRARA D iRE N B RIS RI A1 . IOREE— 203 Ty, Bl mEBEHLIEIT, X
o B B A4 R . JAE I, BRpEH (RMER T REA AR ) 2 e,
TR AT T i — YRR

WS A BORAR N, BARBCA IR AR ] 5 o AR 20 283 50 Celbow ), JH
BRSO IR T, B R EORIN AR . A LB R D nR I, (ERA AR nT BT
AP CEMBERIERE R ).

A FiRsrHr, in_clustersPEIRE N6, HFEITH L,

n_clusters = 6
pipeline = Pipeline([('feature_extraction',
TfidfVectorizer (max_df=0.4)),
('clusterer', KMeans (n_clusters=n_clusters))
1)
pipeline.fit (documents)
labels = pipeline.predict (documents)
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10.3.3 MiEPHEEREE

PUAETRA M AR L, S B R R #2E, AVRHIE BRI — A
R,

terms = pipeline.named_steps|['feature_extraction'].get_feature_names ()

TR T & AR

c = Counter (labels)

i D A (R, i R I B AR . PSS SREY, BHEFRMIONE it A ——AH
Al A — DA, RIARREH . (R .

for cluster_number in range(n_clusters):

print ("Cluster {} contains {} samples".format (cluster_number,
cl[cluster_number]))

Tk (FEEIMANER ), DTz B IS . B, MO S48 B R B B R A 5 R
ik, ARBLANTE .

print (" Most important terms")

centroid = pipeline.named_steps|['clusterer'].cluster_centers_
[cluster_number]

most_important = centroid.argsort ()

MU H X SN RFE
for 1 in range(5):

XU, P Amost _important 2 H e/ ) MEHEFE 5 i T -

term_index = most_important[-(i+1)]
SRIGHTHT S . WEFITE

print (" {0}) {1} (score: {2:.4f})".format(i+1, terms[term_
index], centroid[term_index]))

L LA BT ST O B TR A . TR BIIOSESE (201548300 ) b, JLAMBEIO BN
FRE I b SR Bt B0 15 ) SRR AR K 530 B 9 2 4 ke 26— m
FIRIR AR LR — FLCRE

10.3.4 FRLE LMLk

FAME—T, k-meansB ik ( DLSHAMRISH L ) 04 A B — M, SEnT DIk
A ALFRRIE . FRIERAL R AR Z A, el =2 553734 ( Principle Component Analysis ). ¥47E
W &5 (Latent Semantic Indexing ) %5, XEEF7ILIAREHIRAIALHTRAE, (2T T8 5 X115
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AE S ZORIR

TERTHTE BT, 123847 14 000 26— X MR . FATHRIFIEL EA1UA
RO o BATTAT LA A B B s A B B VRO R AE B — MRFIE R 2 i 22 O Bt

TEk-means S LA HIFE ki g, OATUK &im — 2 dek-means 520, INILAT LATEE L1
A g PR

X = pipeline.transform(documents)

A AR K LR 5 — 2P Ak -means SXM IR IR I o 1S BIRHEREA 7SN RRIE, Bl
R SCR A BEARTA] o

PRAT ARSI RRE MR DA T —R2E, ARy Ao iid, twrf UADDR S REU TR
(AR 4 B B URAIE , TSRS IRACRHIE R s D B A D R T LN, FEHISVMAERTL
XA A B R B AT

10.4 RHEmE

SRITEMTTE 1 UNAIHE T LARASCRAT X 22 I RS 7 Fein B S A — B IE MUBEHLAR AR, AR AL
IPRAESS o BEERIEWAT LIHEATRES , IXREM) 2, BlG R RISk Re - IRk 2
PAsAT IR RIR AR 2R . IEANFRATZATRTSE, 2081 Tk-means 545 2 A 25 R R el e 45 Y
Bl s ARINIAR . ZUGfTHE, L85 BRI a2, I g,

RIS B T7 10 ] AR IS RO £ X e A AR . R ZBOREIE S SRk PARBUR,
SHORA A FPRE AR AR AN R O SR IEEE R

10.4.1 EHREERR

IR BRI G T R AR T 2 RS, BRI A RS AR o SRR T AR
ANEHE 5B 3 B[R] — N R AR - X R R4 R AR ( Bvidence Accumulation Clustering, EAC )
ARG B

WEHE BREE GBI . 55—, {3 Fk-meansZF (/K - 14 S A X G L T 2K
BRI, IEF B UGEAP B SBR[l —RE AR, S IR B MRS ( coassociation )
o T, AR R —— BRI — AR B I UM R R A T R . 43
PR A BREER, EEN T3 —BHEITA T S0EHR]—E MR, JHEREIR
USRS

I AARRS , IC R BA AR ERRSE AR AL, B IL IR . A7 2 2 SciPy
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AR B A csr_matrix,
from scipy.sparse import csr_matrix
T T RS ] PR S RO BT 00 A AR
def create_coassociation_matrix(labels):

ICsR BA M RARAE A P B R AT S M85, BB BIfFE iR rows MlcolsHIR . Hi
GUAEFAE F  — RINCRAPFE N B AFIR AL, csr_matrixliEiX MR,

L]
L]

s LE R, P TR

rows
cols

unique_labels = set (labels)
for label in unique_labels:

B EA PRS0 A BdE
indices = np.where(labels == label) [0]
X TR LAFR AR R BEE s, sk e TN . AR .

for indexl in indices:
for index2 in indices:
rows.append (index1)
cols.append (index?2)

TEFTA PR RSN R, P ARSI, Bl Pz B mfEn 1. G20
AR AR, Bt T 204 E 0 1. AT

data = np.ones((len(rows),))
return csr_matrix((data, (rows, cols)), dtype='float')

WA LR gL, B AITA PR SRS, SRR B R
C = create_coassociation_matrix(labels)
PRAETRAT AT LUk S RE R i 2 SE B Ak, ZIRiETTk-means ik, HEGREE SR E .
EATC (DT AR TRRMAC, B ), BRAZOA R, WS TAT , R m
KREPEEIAE, FROBRERA —DRWE (KBNS, T EE D ),
T2 XL PME FE I T R S . TR T B R B R ) e/ VA U, IR ASCEE ARG T BRI
.
MEIREEAEER , AR A 5 R AR R — &K . &£ A ( Minimum Spanning
Tree, MST ) HPEACEFARMAE M . Z5A AT HRGE, B 01 S0 s 82 o ik
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AR L A T 5 70 31 [ — 1 R U B —— it e S B AR e B i S B L

NEIMSTA 6T 5 EI A S AT AIEMSTH 2R, ME— I BESROE A A1 SN
BRI

A Md A SciPy spars eflfminimum_spanning treeRBiTHMST,
from scipy.sparse.csgraph import minimum_spanning_tree
A L B #HEfE coassociat i on PREGR [F] 9FR G 5E I 8 Fms £ PR

mst = minimum_spanning_tree (C)

SR, HERECHY, (RUER R 2 — 2B o5 0% 40 3] [R]— B R VR B0HE 22— X MR R AL
M, minimum_spanning treepREAHT A IR, & AE M A RN Jik, 4]
X U PR B /N AR o

mst = minimum_spanning_tree (-C)

IR PRBSGR [B125 R — AN, R/ MR R) (A7 9800 BRSO SR AR A S AR A ] ),
RS REE T fo/ MERR g, HABERBIMBR 1

SRJE T BRI RN T BRI Y 5 T, I MSTHERE i — 4030, MERET
MUEERYIL . OSSR (o180, AT AbBR ) BEFT— U ok e i iR 55
Hitt, FAPRBIEBIMIIRAE, Bld— DRI EEM:, SRR ERAT . AT .

pipeline.fit (documents)

labels2 = pipeline.predict (documents)

C2 = create_coassociation_matrix(labels?2)
C_sum = (C + C2) / 2
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SR FHAHAMST,  IHERAEIX PR R AR A BRI

mst = minimum_spanning_ tree (-C_sum)
mst.data[mst.data > -1] = 0

A 75 ZREBRAECLMC2AR B A th R —— WU R AE D 1R o SR FRATRI A e TR, X
c_sumit, I, B{E G 2 AR RO

o, WATERBIA MEE ST 2, W T B R IACE 1) ih LUS R B — a7 5,
RN —AME A o S AR (WA 2040 ), 58 MER AR SR, U
I

from scipy.sparse.csgraph import connected_components
number_of_clusters, labels = connected_components (mst)

VB R R AR T8, BRI IZEAZ . XA AT, FOFAIDGHEST T H
# k-meansiAfC, HZAEMN GERTY) &R 2R SEWIE

10.4.2 TAERIE

k-means T %A FIEFHEAIAE , SLPr L ERGE A RRFEREIE IR . Bl s st
A e BB AN R R R BTl R A IR . k-means B3k FHRATRFTERE ( circular clusters ), 4l
FEFTR,

M EEH, FATAT LR BRI EEE R . 2R FETE, X Ek-meansH AR
R, HPRPDYBETE , B EERYE L (feature scaling ), k-means- 15 1] IALPHiZ A2
[l s — s BB 2 AR IR ) —— X MIERIB AT, Hk-means 875 R A0 B 245 A X fp
TEAR B RS ATXESE

UEHE SRR B T AR B SRR AR S 2B 2s 18], 9 B k-means K ASURFAE R 1L,

AL, UEE RBURA S HARL R I, AR UGS T Tk-means 5L ARAR 25 T L B R RiAE
AT — U (EURFRAT I B S PR AR 25 AN BB O s Y BE R o FRATIEE At eI
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VAR R P ) R

R SRR A O OB 5 2 8] B R S AN B IR SRR 28 (R RO A7 8 o X T30A AL
R ERFE, SSRAFAEIRNE, A, AR REAR RS, G A #R A (AT o £ -1 a e VEAFAE
{E, MR B AR R ER ) .

FATEH 9T WL (il FISVMN S Aot . X SEREAT AR R, TEAL IR J i At
ICRHE ]

10.4.3 3L

PRAEFRA T RAT R X S Aok, Bl O lscikit-learnkid FIITI 2 A, S
IEPE 2RI B, liflscikit-learnfclusterMixinf@iFys 2FA S,

from sklearn.base import BaseEstimator, ClusterMixin
class EAC (BaseEstimator, ClusterMixin):

ZHUT NN — P k-means B RIS T TUEL (VAL EMERE ), RN BRI A4 9 (8 Fn AR ks 1 7
k-means B VE L B OFEOEUR . $85En_clustersiUBUETEE, FKIZETTk-means B L H#AEFS 5]
ARIRRELR . —KiiE, WEERIMAER, BIRERA AR S, B0, mE2R0E
B HIs AT — R ACRAH A ((H2 LN SRR A R Z R 22 P R WA RE R I Rl 5 5 BRI 2348 )
AR .

def __init_ (self, n_clusterings=10, cut_threshold=0.5, n_

clusters_range= (3, 10)):

self.n_clusterings = n_clusterings

self.cut_threshold = cut_threshold
self.n_clusters_range = n_clusters_range

HEACZEAE L £1t PRER,
def fit(self, X, y=None):

e, i Hk-meansH LI TIKE RS, 4 —UGEUS IR I MEREInR SR . 8 T4
WAE, FRAVE AR, (e E AT L P E e . A A B A —k, st7Ede 45 L i —A>
Frak-meansSCH), SRJE A1 — A IEBMERE . BT sumdr R B 0 2 SRR R IR . AR
L .

C = sum( (create_coassociation_matrix(self._single_
clustering (X))
for 1 in range(self.n_clusterings)))

HRATE —FE, FRATCIEEMST, MR T REA S (FEEMS RS, HFEmn s, )
scikit-learnHAhfit pRE—AE, FRATERTT ZEiRk [Mlself, DIMERKLR T —MERMEH, A5
LINNE
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mst = minimum_spanning_tree (-C)
mst.data[mst.data > -self.cut_threshold] = 0
self.n_components, self.labels_ = connected_components (mst)

return self

e, WSS T RIS R BAT 52, [T Hnumpy i randint eREREDLLE
BOULAE, HZHn_clusters_ranged§ &ML RUVER] . SR )58 k-means ik 1 7RISR
TR S/ TR % . B5 iR M k-meansT FREAS B BUARE . ARASUIT

def _single_clustering(self, X):
n_clusters = np.random.randint (*self.n_clusters_range)

km = KMeans (n_clusters=n_clusters)
return km.fit_predict (X)

BZATIEERI K ZE , RN FETK &t —2F , (IR B EL AN 2 Z i AiYk-means
RN e Y AV P A T3 (1

pipeline = Pipeline([ ('feature_extraction', TfidfVectorizer (max_

df=0.4)),

('clusterer', EAC())
1)

10.5 % LE=3)

A, FEIFIRA 2] Z 0T, FRATBA LB RTINS AR, BRI, WA
T, s AR, SOEIBIE , FATCER) TR LIRS OOl LU R L) 5
ik, TEFT S MY GRBE

10.5.1 & EZEIEN

2 |27 2] SRR AR A S AR SRR b2 ) B AT LU P — 45l el i A T
W2k, BEEE BRI, EHROR, MILZ T, AR e WERAEIHIR I R Z Fi s
B YMEERN ARG ARTERK-means 12 LT LR A28 IR /3 SR AN SCRrER 272

2k b op S REAE FA ) LASHT B A D0 T sIURE S B o0 SR AR, M 22 W28 SR 6 R S
2 b5 T RIBRIE BT~ o BERE — 2T B i A B 22 I 48 0, 2% TP AR AR B~ ~) S8R R4 T 58T,
) HEARGE O — MR NME, Hn0.01. X FRIA— 2B s R BEXH AL AR/ N AR Bl (A
JEBt ).

M2 453 AT DL IR ORIk, A U — AR AT 5 IR, Bykastrigt i,
HEFENITEZ .

[RIEE, FATTAT LU — >tk i sl B iR B Brk-means R A 00 i o BARMSOL 2,
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TEk-means 512 BB 0 10X — AP IS 2T AR o JRATRCE 33k e Bt s 2 MBS P R ATL R HR Y
BL s BOZ EA TR ARE . L k-means 5% FP IO B AZ B o

2k B2po] 53> (streaming-based learning ) 56, (B4 JLAEE AR L, £ E2ETfE
8 TOFPTAL e i B A RN BT IR ECE . T TR, I B R — k.

10.5.2 I

scikit-learn$Efit TMiniBatchkMeans Bk, AILAHEARSEIMLL F22 > TIRE. X ANE5L
W Tpartial fiteRfl, Hl—@H B, BOMRAL, M, WA ic O BSMBRZ AT IIZREE R,
HOFRE R R T U Z5

KA AMiniBatchKMeans B2 R scikit-learnH HAB RIS H L —3L, %U@U@%ﬂfﬁﬁﬁ
T R A SR A [

Hit, JATATLMEHTE IDFVect ori zer WA HHMEURRE, QIEEHEFEX, ARASUIT .

vec = TfidfVectorizer (max_df=0.4)
X = vec.fit_transform(documents)

E%EF/\MiniBatchKMeanS, %Bilﬁﬂc~/|\§kﬂfﬁﬂo

from sklearn.cluster import MiniBatchKMeans
mbkm = MiniBatchKMeans (random_state=14, n_clusters=3)

A, BEHLMOOERE he PR, Btk B ANSEETEdE . o —2e s, SRR,

batch_size = 10

for iteration in range (int (X.shape[0] / batch_size)):
start = batch_size * iteration
end = batch_size * (iteration + 1)
mbkm.partial_fit (X[start:end])

TESE) B fHoredict () Ik, SRR RIAEHRE N RELER
labels = mbkm.predict (X)

SR EHETR B, FATIETERIK L i iTfIDFvectorizer, BN ENETELE . AT
fRPX AN, A FHHashingVectorizerZ, BEIUbHLAE G B AR IHIEAR 17115 17
AR TR N AR . RATARICSRFHER T, e sey i adin], M2 00 sk He 44 F Ry |
fHo XM, TERRNTEFEBIREZAT, Siitsd i s ie, FOMIRATELER] 1A FIERY )
B, RAF2AHEUE, FimBRk, (HEFEHREEYE, FEATEERE S, FRERERR
ZIEHA 0,

EYEARRS, sickit-learnfPipelineZS T T 22> ANFRIFIN A B MR,
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XWFLRIHAAEAE T 220K, Wit ok — Al K235, M, AT LIAIE B 2 /R
e Tk L2 I K 735, AT R4 R Hscikit-learnfPipel ineds,

class PartialFitPipeline(Pipeline) :

flifpartial_ fitpR%L, FEMURAERE . nERZRE (XBEHAT]) |

def partial_fit(self, X, y=None):

M ZHh, WKL —RINFHLBRA N, wi—L a5 T — L a0 A . FA TR —
WA BCEAXHERE, 353, MRy i AT e

Xt = X
for name, transform in self.steps([:-1]:

W5, FARCARERE, HEA, HERRRIRE—8 (ROTIXRRIEL ),

Xt = transform.transform(Xt)
B, Tem)a—4HHparcial_ficrR%l, RMIZEE,
return self.steps[-1][1].partial_fit(Xt, y=vy)

FRAMTIAE G o] LB ok 2, 4 F2% > o #f flMiniBatchKMeans flHashing-
Vectorizers %T%ﬁ?@Part1a1F1tP1pel1ne%ﬂHash1ngVectorlzerﬁl\ i e b2y okt 7
R, HAEEA S BRERAR T AR KRN, RO BRI RS2 T,

pipeline = PartialFitPipeline([ ('feature_extraction',
HashingVectorizer()),

('clusterer', MiniBatchKMeans (random_
state=14, n_clusters=3))

1)
batch_size = 10
for iteration in range(int (len(documents) / batch_size)):
start = batch_size * iteration
end = batch_size * (iteration + 1)
pipeline.partial_fit (documents[start:end])
labels = pipeline.predict (documents)

BIRXFIT A AN RZAL . Fean, FA TARXEE I TE T3 R UL i) fe g E 2, I SRAR
HIERE, XEEH R I —F R T Bcountvectorizer, Jol BB MAMBINE, K
Ji 38 1 OB AR TN 2 R AR B A R A 0 B . XREANCH SRR ST, JIF ELARIE T IRATT
HashingVectorizer 4 FARMNAE. FHH, ATEIGEM HZ BT Mmax_af S5, HAE
T B HERE R 29— EHE e,

AN, ATICEAEL PR c-1ae AR, BARFRATAT LI FAGE, H2 R
R, HashingVectorizerBiLIEH A M, JEEIIEILAR N H
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10.6 /h25

ARZEWFIT T —Fh I W 2 2 ik —— R, T B 2 ) FPRIE R B s A 2o 2 sl 38
T Moreddit P93l SR 42 B BRI A 285, FrLL et Halt 474325 . A 1 A k-means B 405 [ 41
AL, IR B o B ) A

Mreddit st R A FIHEEAE IS, FATAB BN AR AW, Hi, 752 —fiE
Bl A4 1 5N AT I o SBBCEE ey, AT SRR SCAS, W BeA (A L 27~ J5
ko A — SRR > 7 1] ARRGE SCARRHBGSCR,, PROLRH S AR BRI AN SE N 2 o FRAE R
F, R EE—EARA I T RS 2 05 1 MERCR IR T, S T S E TR, IR T
A A] BERCSGER AR ME R B R A H] o

AREEREEDT T — PR ELA RS 5k ——ikds R EREE Bl a0k rT IR AL B R 2 6] (1 2=
5, SCHIRARANHIE B 2B MU S8 ( SHGRBOS T RIS B BIME ) .

e, BAVA TL L2 o ROl A B AE N IR B L7 I Tk A L, 3Rk
PR PERBE . 5 PRSI AR, e IR [R] I , 3 R 2 PRSI

T —FOR A TC B 7 > P 12 032 0 FRAT PREITFE LA 2 22 I 2 D kil 1) 732 07—

%3,

e
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THY

VREF AR
IRFITH R

SESTE R T IR 4 . BT JLAR, AT 4R I 5T G R HA Ok T — R 2
A . WA, ML B AiE T — e o e RS ) 0 28 Bk, TR 2Ol d8 1

THENERE AR THE IR K B AR Z L O AT RE, (HIZA0UR 22 BT L) BE M8 LA 17F
A, FENZR AT, TR R T AR Z M4 )2

ARTERFFE UM 2 AR AR, FRATE R R MEME PR L 2% s A B, A SR E1A
BEAE, WHESZHNFE, R EHTEPRI 2, AT FENEUT

Q MEG R

O AN [RIZERY AR BE pil 22 ) 4%

QO Theano. LasagnefINolearn: T HIEAIIIZEM 22K 1) 2E

O FHGPUHEF A ok i

1.1 ¥R

AN Z T SO BHC R B Z 2 RKTAF, JATVFRREsL I A Sh 2 s (&
A E Lk b ZE AT, WARRAZ A EJE AR ). ZOTANURIT 4L, ERRRERTE A PR -
(RS 7/ N U PR NS

BIRTTEHUE B T RS BOARIR A BB B2 A Bty , (HIKiE A, Bb s 2 IE e
FHRAT 4 RAESIY), ENTATRER gt T, EARE 5, AR 1, THALI
P R T

11.2 NMBH=FMMBFR
REFE—NRG, CHER, 4HEGRE IR AR, ZRGEHH B s A
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TR RSE, EREABUER LM T Eas) . FA I & 5.
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EMGEEK H T 4 WCIFAR-10854E , ©Ea A6 iK324Z W ARG, B8 R4846—
A5 (RGB) . XABIESEC 25 MG MERE PRy, B TEINGSERIE A2
FIERAE, XHEgCHR T

‘ CIFAR-104% ¥ 4 9 T 2 ¥ bt 4 http://www.cs.toronto.edu/~kriz/cifar, ## F %,
Pythonig A&, P B#% &2 # 3 Ay numpy £ 48 .

A 1RFB N XL EGEE K28, $THF—NPython NotebookZE 10 A4, & B i X144 .
AR RS —HECE, 25 G gl A e R4E .

import os

data_folder = os.path.join(os.path.expanduser("~"), "Data", "cifar-10-
batches-py")

batchl_filename = os.path.join(data_folder, "data_batch_1")

e, Bl eRE, SR — BRSO BE o X e G S A% = Apickle, pickless:
Python HIRRAEXS G —AN%E o 18 ¥ fEpickle X B pickle . load 7 WAL REIAS PR AF A HLTH
ROCHE . HX B N/NAE . X Eepickle K4 Python 24 AAY, MFAT1E FIPython34TH, AT LA
TEFT I T B O gt B lilatin ( BARIRATR LT85T ).
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import pickle
# Bigfix thanks to: http://stackoverflow.com/questions/11305790/
pickle-incompatability-of-numpy-arrays-between-python-2-and-3
def unpickle(filename) :
with open(filename, 'rb') as fo:
return pickle.load(fo, encoding='latinl"')

o E R pR BN BB 4
batchl = unpickle(batchl_filename)
XRS5 — D F I, A S numpy BB U SRR . USRS . 3

o AR

124 UL Szt S i B (1A, training batch 1 of SFE/RYIGEEILH AL, X2 —HE ).

Pldataff o, M7 ditbatchl FrECE A7 X — A EHE B FIR )G , FHIEER S5 SEEHR
P — SRR A -

image_index = 100
image = batchl['data'] [image_index]

TR — P runpy B, B 307295, A TUR0FI255 2 (M —AME. R4
EARREMGIE — BRI LT . SR OB 5R

KIS X S matplotlib (2 HE15) Frift IR BT AR, ik, HEskBnREE, &%
UOERARIAR , SRR TR XA A R 22 M 251 25 (FRATTRE SCRIZ 2%
SRR A RS ), (S22 FmatplotlibZs il %, SRS 2O A% kA 7446

image = image.reshape( (32,32, 3), order='F")

import numpy as np
image = np.rot90 (image, -1)

SR, BT LA matplotlibZe il % .
gmatplotlib inline

from matplotlib import pyplot as plt
plt.imshow (image)

R S EN
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PG R —— A 32R R W7 . AL, RERsr NIb e A o — A . ]

RELLIHALBEA g ?
AT LME R IR R 5 | AR HALER, T T AR RRe .
AT HI AR KRS, B L ke pg R 2851 o

FRA=
BB A R S AR

TELH P W, AN RO TSI BOR A S SR A AR A ISR
IR 2 R AR ARL . BRILZAN, A IR I

MR TEARZAT I ARA BRI o 44>, BEARLERRE A ShiFU K, AR THAE B (47
MR P AE AT AHPLR AR R AR ) N B E v ARG IR A B9 K . Facebook il fif
T EIHEA, TP RicliA

FATATHAE L, A S B BB AR U TE B, PR, AL
SEARZAT . W FHERAESS Tl DR B — SRR, AN FUR TR A S 3R 4, A HU2oh 1 e
THPE TR, SR AT e SR BRI SR MESR 2 e
Rtz A, HABAT A AN SEEAR, FeanG il B ShAGIAN G % 7= il 51322 0
&7!%0

LR Tl A FH AL SE SR SE B R AR 1Y A Sk 30T R fel A R ek Ul 22 G
B, RO MHLER b AGRAR S 2K 2 AR 4= 2B AR R], A b 22 J0vkikas (fin, Hisk
FK ARSI o AMTHORZS M AT SSGE B, 107 A A R P e TARA T,
BN BB 1) H R AR RAT

T BN EEEZRM TR R (NASA) Btk B4, BRENH TIHREIEEAR
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11.3 REHZMLE

MENS AR, BRI ZM A A LA WE R A Blin, R — 2R &=k
IR (ORISR AT BEARAR K ). i M2 20120 -L /A H4RAUR -k, (HERIS A
I EN], TCHRBREAF LA AL AL, M gaeds 7o BENEE,
BATZ M PZ ML A AN TR A E R A EOR, Gl T SRR AL RE T

HUOR LA 2 2% s TAERARK . BRI S I £ H5 5305 T AWl ok, R b2
PIZEAT AR RN, 5 B BV 2R A RER E A

XA LS SEAR A B 1ok, MZM A0l T X — DK THRRE S LR 304 A TE 4
GraRAE, INGRRE RSO E BLA THARE RIS DL T, BEASITUN] 58 BRI A 2 I 25 4 25

11.3.1 BN

TR P o 2 00 28 1 55 8 B v ) SR AS R 22 I 288 Y 22 0 TR R N o D S R RS R A
P28 PERR A TR W25 o S TAR FPal S i TR BE A 22 W 2458 IR K, B E M E el =
YRR 22 0 20004F4F R G —LSERIEST, SEERY R RUEOE Z TR 46, TS IS b A5k BE
G S B BT 2 R AL

M2 M 25 PENSARTE R B RF AT 0 g A——U T RAALILE T, B AR SRR R (. M2
P2 SAA R SRl R ke ok m I 2 b A6, FEiX il e, AR S R JR AN E . A
i, X SEH SAFAERS A TR BA 25 X, (B ENFRMARLET AL, TR ALUKEEE
AT 2

11.3.2 I

M TIRE R M A AR, SCOUERARA PR . ALY, isfTif &R, il
W TN, B RIEE TR,

MM YA ST T LB 2oc T G, 2 Aot =2, B2
A — DL PNEAL R 7 —JZ A0, XMEET RIS, AT ERM4 T, H
SR TR RTIRZE, ORI,

M2 ML RO IR — R IR FRa T o W~ R 2% 22 a] 145 A AS R n] AT R R,
PR RN —JZIMETT, FIFRE ZEMAIT (AR SRR RS B ). FEFEAY B —
ATCRFIRALT AR Z P 20 Z AR AR . — A2 R 280 m] L — 2 RE AR R R
Fono BRTEITHN, BRI MRES, Bl MRRIIAEIT, A TRERIRES, JRE
BRR — 2 B RSO UEAT
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X RIZEAT T R RIRA T, FA Tl T DU s B IR phee kg2,
USRS, R 2 . w5 S , AIRZARR I n s, RS2 58k
e, fEBEATAT LA ke MO M a5

SESEAH H A Py Braini® L T A MR ETZE . (HRIRMX B E RN —LI5E, Bk
AR, TR, ERREREE MM, FMFEERRRZE, Wik, RAT%EH
Lasagnefiinolearn®i/ M . X AR T AL BEE: ik i Theano

ARFEESCE I HLasagne SEI— LRI A2 LS, KA G IAME S . 2R)E, [ifnolearn
TG ST TR I AR S . Bede, T S ARG B 22 I 25 X CTFAR B 45 3251 7 4]
Bk, AT ERAERRANEHGPUINA ZCPUIE T TR,

11.3.3 Theano &7}

Theanos& HR B FT R RIAAX M TR BHERE—FRM S RF A 220, (HE
fETheanoHt, FATE L eRBEMT A AL E A, XFFTheanoltfg LA ny Iy s 2k it
FORAE, Bl AT SR T —— R 2my, XPikaORME, MARE i),

ZHARIT BN B RAER X AR g J =X, (R AL R R fb o X b g i =X
MRG. KABEEE, JLHZESQLA, #HE| T fERBHAE (declarative paradigm ) 4
& WA E X T A WHERE T-A) I SELECTA AR, BIR M BAaiES), IR E—&
AR L i AifiE Ay, B FE S B N R A wWHERE TR E B @ 7E Bi 2 [ Bdiafs
it X5, PR MOCEMA 124, RS B A,

[ AR VI A pip% E Theano: pip3 install Theano. ]

AT LA Theanok e SCREL, AbFIbREE (scalars ), EUZHFIAERE S HAWAC ARk, i,
FATAT LRI 53 B = AR R I BE i R

import theano
from theano import tensor as T

B, XA Aafo, ENTRRREIEIE, I

T.dscalar ()
T.dscalar ()

b
8, Emthc, BohaMppin)— ik,
c = T.sgrt(a ** 2 + b ** 2)

VR, BRI R, AR SR a M A, a Bl
VIR R— MU, RS . N T HER A FRIA, i Dl X— .
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f = theano.function([a,b], c)

iR iEA S UFTheano i — AN pREL, XApREHEE . b, BRPIZETEARMLER, tEt
B Ec, B, £3, 4), &M5,

IR LR EA AT REAS L Python i s K22 /D, (EEFRA T LRI E A U At &R 2311
J T R SRS 56 R e AT R B b e S, BARTRNTTERI A s Z T, e LT
FhA, HE BRI R, Ao Rk T,

11.3.4 Lasagne &1

TheanoEANE AR A Z ML, BLLF thnumpy FEAE FRBATHLA 2 AR5 1, e
BB, RIS IIH . Lasagne LT ITHIRIEMZE MK, B Theano# 715

Lasagne 3L T LA HEHOH O #H 22 M 28 T2 FNZH sk SeJZ e, BARA 23 40°F .

Q W &M% Z (Network-in-network layers ) : i 88/|Nfi 22 0 45 LA S 1) 1 22 W 25 2 T 25 5

R
Q Mk E (Dropout layers ): YIZRit BRBEMLMERFIZETT, B 17" P2 28 5 WL L 06
(] R

Q #&& & (Noise layers ): NHHZICT I AMET, W2l kLI & R,

ABMHERZ (convolution layers, JZRAEMBEAI A TAEREL ), B2 H A &40
HIEENMZTT, S — A (e IRATX B A — R EIR ), (5 T 28 25 S BN R 1Y
PRUEREAS,  LEannt B E A4 . IS o A s e, 2 G BUZ X U - T4

FLALTT T, ARG 2 M 28 N ERIE 3 T B ——— )2 T Moo e iE &2~ — 2 A
PRZTT,

lasagne.layers. ConleLayerﬂl lasagne.layers.Conv2DLayer classes [ 5"
T B

BEAFE, Lasagne® XA EXM, TREA LERpipsh s, HfE
RApip%k ., 122 T github&€ X, LasagnefR A & 5 %R K&
i’f*?"{“}’: git clone https://github.com/Lasagne/Lasagne.git, i

N Z|Lasagne Ak, &8 T @425 .

sudo python3 setup.py install

“& 3 4% ¥ 3 JUhttp://lasagne.readthedocs.org/en/latest/user/installation.html.,

D JF 3 Htranslating the image, ——PFFTE
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B HERUR (—MS, R 2 R %4 51%2 ) FifbZ (pooling layer ), 1t
A JZ MR DX S K E, AT DR IEIG P A 3l NS shat R p e, 382> ( down-sample,
FERAE ) (B EE, XL E T TAEE SR

Lasagneiﬁ@@f%T‘?@’fhE—Hﬁﬁﬂlasagne .layers .MaXPoolZDLatyergféD B w A Y
GRZ, AERNTMER L T R BT 2 45 BT 5 1Y 2 3Bl 14

fELasagne P EIEFFZ 4% LU R Theano % by o FefiTil i Sl — M S 5 AL 42
P2, A ZRHSCHLIN o FAT TR HISH 1 25 BT I B B Iris B4R , 280 A8 & AR IR R0k
BRIV R 52 % PR TR JEE 1 22 ) 245t 9 1) A

B, TR EILA S . BITE INECIFAREE AL I FH I 28 1043, St —il,
JeE e 2

Ik IrisEidE 4 .

from sklearn.datasets import load_iris
iris = load_iris()

X = iris.data.astype(np.float32)
y_true = iris.target.astype(np.int32)

LasagneX SRR FEpREoR, R, B URNER R ine 322880 (ZE Rt EdE4E T
FinteaRAA% )

TR LR U ZREE A PR 73

from sklearn.cross_validation import train_test_split
X_train, X_test, y_train, y_test = train_test_split(X, y_true, random_
state=14)

e, RGNS R . AT EAEA VIR . =280, AR —E A
JR—ZMZICRHOERE T, R E)ZZRIE? PRIZNAR, BAGRBAR, 2l
MARIE, BREEREAERERZ.

B, QAR , 2 oo B R AR AR . TR R AR (i
B H10), XtfELasagne ] ITEYIZRET Biee il

import lasagne
input_layer = lasagne.layers.InputLayer (shape=(10, X.shape([l]))

B, QIEREZ. ZEMNEAZREIGRA CGhE—2EdEE ), ZZa 1210 M&0T,
AL sigmoi arRigl, FRATIEAESEE 2N 4l

hidden_layer = lasagne.layers.Denselayer (input_layer, num_units=12,
nonlinearity=lasagne.nonlinearities.sigmoid)
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ROk, Qa2 , sEck ARE 2R A, )2 = Ao (RIS R0 —
), HHARZME N sof tmax PR, ZeREN FE S THIE MK NG —Z .
output_layer = lasagne.layers.DenselLayer (hidden_layer, num_units=3,

nonlinearity=lasagne.
nonlinearities.softmax)

W MLasagne ) JIE, fthJZ FATHIMZMLS . HIRATH A — R 8dn B 2 R 250
EAEREMNZ, LR R R AR AR (20, 2R EE I TE
FIFEEA)Z, PFOVBAZEA E—)Z, BrlUtE S BB s 45 A JZ AL BE . S A= B3eh
PRECE R R B R R T ERE (FRITIX RS R ), RIGH—D T M2 il
S LT

J T INRIBI 4, B 175 22 XL Theano VI ZRREL. TEXZHT, 7 ZE L—1
TheanoFeikzUHIPREL . FRATICHR A ph 2 28 s A | i th 4 R AN S Bran R 45 R S AR 6

import theano.tensor as T

net_input = T.matrix('net_input')

net_output = output_layer.get_output (net_input)
true_output = T.ivector ('true_output')

e, 7 SR SR, N ZRpR BTS2 T 25 RO T B S 25 B AR HE—— I 2l 28 S 25 5
PhE/IMEA R pR R IR MBS RS . FRATTHHZE A8 SU ( categorical cross entropy ) Fnfit’k, iX
STl i 3 R (categorical data ) SMRBURIFIRIOFRIE . % PRECTIR 12 D00 265 1) 10T B8
B AN SE B ] B 25

loss = T.mean(T.nnet.categorical_crossentropy (net_output,
true_output))

1R, 8 B A R Z AR 1Y R KR FRAT 7 BRI W 45 1) BT 258, B A L ) ek 5
Mrasagnef@ i TH.), MAFHARER]H/N,

all_params = lasagne.lavers.get_all_params (output_layer)
updates = lasagne.updates.sgd(loss, all_params, learning rate=0.1)

)i, QP Theano kB, STRIZMLS, REHRBUMZHEH, LU TR,

import theano

train = theano.function([net_input, true_output], loss,
updates=updates)
get_output = theano.function([net_input], net_output)

SRJE TN GReR g, FEIZRE LU T—ReaRA, N grBidls, W], S54SR
B, SUBTRMIEAE, DA/IMERUR . SRIGFRETT10000GEA, B HriotE el 22 k2%

for n in range(1000) :
train(X_train, y_train)
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B, X HITHREE, DOMESSCR . BeIEI T

y_output = get_output (X_test)

% E%, get_output ATheanod#, ERAIMATZE ML P HRIE 69, Hb,
B AR R R B AeAt 2 W AR ) R RE

y_output A 2 EAMZICTHBUER (activation ) K/, FHBIIME TR & R ZT,
ENE IR

import numpy as np
y_pred = np.argmax (y_output, axis=1)

Wy pred yFIMZA A, BRI IERTIH 0T 55 PRI, 2R5, FATEEAT LT
AFUH.

from sklearn.metrics import fl_score
print (fl1_score(y_test, y_pred))

BRI SEE——1.01 XRIIFRATIE IR A B IR 0 2E, IXANER KM T
( BIRBIREA R/ )

M EmEFRATATLIER], (U Lasagne FEHRERIEE . UIZh— AL, (HURA SRS, FRAT]
Al LU Hnolearnf, X Bl FAbE— L 4% I ERAE it Sscikit-learnfE X I

11.3.5 M nolearn SLINHZRMLE

nolearnXfLasagneiffT T #1%%, BARHEHLasagne I MM, i fHnolearn kXt
— BB A TR, (R T R, LR ST

nolearnSEBL T JLANH WAYSZ 2 FR BEAR W A MR 22 M 45, ROZRERS T IR IR o AR AE Y
HEZMEERIA, TSRS FHLasagne, (FZBIEAYIZad BT BARZAE S0 R

N TRE T fftnolearn, FRATHRA LI SRR M EE h 7 RERY LS . FofTE @7EES
TR A EE 2 2% (dense neural network ), FRRAEZE1CAS U o A BN b 22 A0S . X
BERAS BAR S L, TESH SR,

import numpy as np

from PIL import Image, ImageDraw, ImageFont

from skimage.transform import resize

from skimage import transform as tf

from skimage.measure import label, regionprops

from sklearn.utils import check_random_state

from sklearn.preprocessing import OneHotEncoder

from sklearn.cross_validation import train_test_split
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def create_captcha(text, shear=0, size=(100, 24)):
im = Image.new("L", size, "black")
draw = ImageDraw.Draw (im)
font = ImageFont.truetype(r"Coval.otf", 22)
draw.text ((2, 2), text, fill=1, font=font)
image = np.array (im)
affine_tf = tf.AffineTransform(shear=shear)
image = tf.warp(image, affine_tf)
return image / image.max()

def segment_image (image) :

labeled_image = label (image > 0)

subimages = []

for region in regionprops (labeled_image) :
start_x, start_y, end_x, end_y = region.bbox
subimages.append (image[start_x:end_x,start_y:end_vy])

if len(subimages) ==
return [image, ]

return subimages

random_state = check_random_state(14)
letters = list ("ABCDEFGHIJKLMNOPQRSTUVWXYZ")
shear_values = np.arange(0, 0.5, 0.05)

def generate_sample (random_state=None) :

random_state = check_random_state (random_state)

letter = random_state.choice(letters)

shear = random_state.choice(shear_values)

return create_captcha(letter, shear=shear, size=(20, 20)),
letters.index (letter)

dataset, targets = zip(* (generate_sample (random_state) for i in
range (3000)))

dataset = np.array(dataset, dtype='float')

targets = np.array(targets)

onehot = OneHotEncoder ()
y = onehot.fit_transform(targets.reshape(targets.shape[0],1))
y = y.todense() .astype(np.float32)

dataset = np.array([resize(segment_image (sample) [0], (20, 20)) for
sample in dataset])

X = dataset.reshape((dataset.shapel[0], dataset.shape[l] * dataset.
shape[2]))

X = X / X.max()

X = X.astype(np.float32)

X_train, X_test, y_train, y_test = \
train_test_split (X, vy, train_size=0.9, random_state=14)

P25 — RN 2. fEnolearn P SEEIMIZ ML, HFEE L' E HLasagneMP LA
RUZH AT, BRpyBrainfik KFE/INT . 55 8% I U ph 22 M4 i I 2 il 4R 2
nolearnf AHMN FEEHE, XFRFRATT A Hnol earnZL I 145 )2 3 5 1l 26 8 5 A1 48 ) 245 11 JE AR 44
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o B, QUEEMEAZ . BRESZ A 2 A R R

from lasagne import layers
layers=|[
('input', layers.InputlLayer),
('hidden', layers.Denselayer),
('output', layers.Denselayer),
]

SALUR i, M2 FHE R e 18/

from lasagne import updates
from nolearn.lasagne import NeuralNet
from lasagne.nonlinearities import sigmoid, softmax

B, BUMEMY, Ehscikit-learnflilH 4R34
netl = NeuralNet (layers=layers,

HE LR BN B S —RATA BN Z . M AME NS, e N2 1R/ N T
LR,
input_shape=X.shape,

hidden_num_units=100,
output_num_units=26,

FIRSEIR G —ZAAXT N . #A)iE DL, input_shapeZEUit S X &R AT Ninputiii AJZ,
XHRTE L K 2 i B S50 TAE R BRARARALL o

R, B IR R BRZAT—HF, T2 s igmoi arR %L, Hirth )2 H]softmax %L

hidden_nonlinearity=sigmoid,
output_nonlinearity=softmax,

ok, fREmEMZIT, BNMNTREE, —BEOTHIRE. fWEHZ08 T M2
GRS, MZIolR)E, Al OO R EHECE A X R IINZR, LIEBRINZRrb i 2s . 2847 B
B5-, QCRTI AR SR 224, FRATTAT A -4 S (R KT 22 . FRAT T & A fi o 22Tl BE
BB, IS RIACE DE T E AR/

P B —2HAEAE, B & R TR AR IS B AR E R RV
hidden_b=np.zeros((100,), dtype=np.float32),

Ok, s UMMz, AR 8F B IIZTIT %, nolearnl@ A 5Z5E
ZHARE, FoAnolearni® A HIALE 5, SR, BERYHIA M (momentum ), Ffi]ix Hffi
P~ 2] BOR AR i B A

update=updates.momentum,

update_learning_rate=0.9,
update_momentum=0.1,
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TR, BAFEIMEE ORI, EEERA MR, ROV SR,
B T AR —BUE, FEUI SR B Sl mDE RS T O A HUAS S 28 TR BUCR B 4

regression=True,

&, BRINZREL (epoch) B 91000, XFEREREARIEIZRACR , SORNZE T ALK ]
(R THA VBRI G, (HHABIEN G 2257 ).

max_epochs=1000,
LT A LI AR 28 2 A BRI A i s S T
)
e, TEUIREE VISR

netl.fit(X_train, y_train)

BAE, BADRIASIIZRRIMES . B, PR Znam L, Widspr2E—k, A1
Bl ar gmas 7 IEAR B B R — T, SRS R B X A2 5]

yv_pred = netl.predict (X_test)
yv_pred = y_pred.argmax (axis=1)
assert len(y_pred) == len(X_test)
if len(y_test.shape) > 1:

y_test = y_test.argmax(axis=1)
print (f1_score(y_test, y_pred))

ZER R AT A D——E R R L, FRR A HIIER . SN0, fRn] RESAF 2 AN R4S
R, FoAnolearnfEHAT—ERIBENIME, WRTIJCHkL B .

11.4 GPU itk

MZMAAT] RESH RAMRR, REWETELTZNAE; IR, SR B P R = 2 )
AT AR R PAIAT— AN 2 3 Tl

M2 L PR R AT R 1 T2 P BUR TSI [EI N o Beoh, X TATSEHBRAR , P 2% 2
2RI EOF BB AU S B . AT M2 M 28 e RAEREE AT L, 4
S — N GRT B\ 224, I FRA 17 st B 20 B b T P Sk AR R i 22 R 2%
B—LNGFHEILA/NRE, R T BUGRARCR, ATRERT 2l T L7 284k,

Z AN ] A REZE I SR !

UFAERR 22 W 28 B A2 O BT 2R R R SO 2 )RS TE . MAh, TR R 28 Zhid B 2 20
et REEFARRT LI TAL P, X Se P Z R HIGPUREA T, REIRTHIIZRHEEE
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11.41 f+4BHMEER GPU #1TIHE

GPURIBLT IR TR e o X SE G HTRE : e p B R AU e i e Ok 3o, B
IR I FR R PR BIRR R . XY LR IR . A CPUIRTREZR 2
(IRETHRAPLATREA 2, 4, BRI —EZ)), GPUIEPHA LTI T RGBS T L1

Mo

CPUBRMZ U TARE AR R, Vi RALNAF SRR IS S A B 514E
f£55 . UWEIE, 1ECPUW RS, WOJLFErA ipLas v EBOAEHICPU, WAREHIGPU
WOFTHR, WEARZHONTAR, (R EHr AR At wini 5 WLAY .

ALALS, WA KRBTSR, HIHREAAKR, rTRIREIRAERE, A RAE 55 fedf 52 H GPU
HKALRE, ARZHLAS = TS ARRAT IR AL, IR HIGPUAL PREE SR T AL AT L

IS EGPU L R AR, i) AT RE il 2 4 M AR ke, AR5 GPUZRAL, e
T BMERGARE, AR RER T BB SO T AR ZBCE

HIGPUIZSR, FEIFEA LI =Fh,

QE—fh, HHRATEI. THRGITEVALS, AHRGPU. #4E R GBI R FLR
SIfET, FRACHTE, M. BREEGRHSEERSMX, A, SAEMHHGPU,
FERTUER S 2 T, A 2B Fak shR2F & J5 s GPUTHAL

Q 55, aEtENLRSE, RS T UM E RGN SR, WK — G2 A X R AH
AL, KRRGERLH, (AR Y &5t —— AL, GPUR M & = 7
Pz —o LRI REA B = oK i —R T 2 — s AN FE B 4 GPU,

Q 5 —=Fh, HHETTNGPUITRIMECE AL, #4n, Markus BeissingerfE WV b AWS
FEET AN RS, RREAEREN, R A R TR RS, B2
PR S — S Hr F AL B AR 2. BRI AR TR R X . (i FH 0 R Ge 2 R A iR
THFERERYUE , IRATRER/NIAEAR BN SETT, A X 2, ISR ARfS FHAWSHY
e RIS (spotinstance ), BRI HTEILIES (ARIMARTS 2Bl & 7E se M RU S [is
TR ),

AR TCIE AR RIS , AR e 2 s —Fpor ik, B HEA B,

PRIE AT DL BEAS BE M\ B BE (B k240 he 25 i RS AR L 4R 2 —FGPU ( & Bulipxk il &
RATHEA ! Do

11.4.2 H GPU BT

FATX B Fad s =Rk, fEMarkus Beissinger R4 il FAVEE—AS BN, ZkE
HLBT T DR IEC2 65 o BRTEC2, MATREZ H A Web/lR 45 nl fitdi FH , {H 51 nl GEER
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XEAFAR ., TV UL Sifh = F 65 EREE L.
WAARATSRAMEE A SRRl JFHESRELY, FTRIHGPUMATIIR 1, iEBkidizty.

% THefT# 47X B %9 £ % 13 8. , 3 Whttp://markus.com/install-theano-on-aws/,
" LR AT AL B AGPUT H 09 7 ik

T, B N AAIEAWS EEIEAL, BT, Ui AWSHE SR A
https://console.aws.amazon.com/console/home?region=us-east- 1

FIVRIAWSIK S5 57 . AISRIAT, 13 0e g — A BEAkSE T mAgHRAE .

&, VilNEC2 4~ F- 5 B9l 5 ¢ https://console.aws.amazon.com/ec2/v2/home?region=us-east-1
siiliLaunch Instance, MAT EJ7HY M HIZEH AHEEPEN. Californiaff o H #YHE.

s Community AMIs, #%ami-bl141a2f5, iXtEMarkus Beissingerfll# AR5, RiE, M
wiSelect, T —Bt P AYHLARABL g2 2xlarge, siidiReview and Launch, 7& F—J#, smiifiLaunch.

XA, AWSTHUG RIS, FTLMEHISE R R L. MEC2 &P B PRI A 1 = &
BL, SefFikisty. PLEsE TAEPUIRAS, AT ESAHL

Gt AR REAUNL A A OCAE B o WRARZ BB (L AWS , U AT AR 20 % 4]
DAz R, QIR , Te2R e IR, T8 pemtg s BB, R ARSI —4
Gl ——HER, IRFIERES A C R UL

siiConnect, T dnfay i A28 S SO B HIML . ARIR T RER AN T sshiig &8 53¢,

ssh -i <certificante_name>.pem ubuntu@<server_ip_address>

11.5 IfEIEE

LR B FNE, RIS #T I Lasagneflinolearnf#
B, Mifoitfi 2 i LasagnefViSGE, AERTHHE,

git clone https://github.com/Lasagne/Lasagne.git

TEREIIL G54, B8 Python 3setuptools, FefiTiT 1L Ubuntul IR _
MBS apt -get K% AT Enumpy ITT & L,

TEREAUMLI AT A T8 AT P ik fir % o

sudo apt-get install python3-pip python3-numpy-dev
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B, Wirasagne, B, VBRI ER H S, RiGiafTsetup. oy TEEEE,

cd Lasagne
sudo python3 setup.py install

HFAME L2 %K T Lasagne, BFEZZEKnolearn, AT LA, FeeimH

s A Rmksi, ZFRATHMEE, EURkEMAvirtualenvE Xk, X

AR T AR — & B b _LAE A R B K 69 Pythonfe 5 = 75 6, fe XG44 48 3] 3
LR L RS, £ %43 8 3 JLhttp://docs.python-guide.org/en/latest/dev/

virtualenvs/,

LasagneiFirG, AT L% 3Enolearn, WHEWRACK EHT, BRHENESENR,
AT 2% Lasagne MAETRAE], RO B R K el JEnolearn,

cd ~/

git clone https://github.com/dnouri/nolearn.git
cd nolearn

sudo python3 setup.py install

ﬁﬂj E‘J%iﬁt%ﬁmg?ﬁi@ﬁ%T ° ﬁ%ﬁﬁ‘%scikit -learn. Scikit—imageE:F s JX%/I\J:—FF%B
Al LA pip3 ey, XS0 At it scipy Fimatplotlibth A 428, @3 d H apt -get k23 scipy
Fimatplotlib, PR Hpip3 ol GE2 2 H B0 [R] 8

sudo apt-get install python3-scipy python3-matplotlib
sudo pip3 install scikit-learn scikit-image

e, mEUUEIRB RN, JEAIRE, RS TR R o

we, IR A R EICAR S (EEARARMATHENL ., ASREW S B ), 2
WA SO A — 1305, AifiFile, X5 A diDownload as, #E#Python, M HARAFRIA M
AL 2R ICA ST RAT A T LU 21118171 .py ST

FIOT py X (CHEEARAERGE, IR0 BERT Z A S BT IZ0C MU 8 SR B v 428 FH DA
BAMTIT ). SXUMHTIVE, EETAMNE, B R0

[l 27 S b i) RE AL AL, VIR H %, Mnano SCARgw4E & T — B30

cd ~/
nano chapterllscript.py

nano AT R R AT, LA SRR SATHT IR SO

ST, SEBTIMEHR A ARG 2 LI . fEA e R Ge, AR A BER 2 A5 B s shR e 30
BAEAT SR GEMSCAF A%, AR R GERE Crl+ VRl .

fEnanoH, % P Ctrl+ORAECF, F%Ctrl+XiE Hnanos
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PRI TG EE RSN o B 5 B0 7 e P R 20—, BRI,
wget http://openfontlibrary.org/assets/downloads/bretan/680bc56bbeecad535
3ede363a3744fdf /bretan.zip

sudo apt-get install unzip
unzip -p bretan.zip Coval.otf > Coval.otf

iR Hunz i pfir & T Coval.ot SCF ( FRAFEL A KEMzipSCF, FRATHAZ] ),
TERPL 21T B A LT 2 s 1 RF -

python3 chapterllscript.py

P 214 /E1Python Notebook2E 104~ ARFEZTT, FE&5 4 H 2417,

SERPOZIRZ AT —2, B2 28 AU ZRAII e Z BT s bR . A HoAth Iy T AT RE SIS 4
PR——A R UE RS B AR T A (EHGPU, IR iE A 2 32T

‘ THRA XA L3 E M EHRYE S, RFERGIEFTRERGMLER
ﬁAﬁmM@ BAANL, HATET RN A E#HATFA .
116 NH

IR AR ML, FTHFARRER N ZEICA U —FRATH R MZR CIFAREIE /Y . 2 7R
KK FHCIFAREHE AL, BRI BRI A ML, RIGTEREIAL # HGPURIZE T,

11.6.1 ZREVEIE

B, HICIFAREHR I EIREE . B2 i EE IR v (o
B A O G SR A A B8 2R
import numpy as np
batches = []
for 1 in range(l, 6):
batch_filename = os.path.join(data_folder, "data_batch_{}".
format (1))

batches.append (unpickle (batchl_filename))
break

bR A — 4T B eakift Rl RIS U —— X SR I AU R8s, 8 T-pclise 1 i
U R REIE R iatT . MR A UBREIE S TAEE , i iR —17.

B, TR BRGSO I B8 L . FA TR T NumPy ) vstack ik, 7]
PHEE AR HEREUR s —r 8k .
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X = np.vstack([batch['data'] for batch in batches])

R, ARBRFRE—A, I Rl 326077 i R (X 2 FHGPUBEA 743 1 E AU

HLIE— PRI R R ),

X = np.array (X) / X.max()
X = X.astype(np.float32)

KRR TR, RS RAME fhstack, BAEAREBM—51%8dE . S5 H

OneHot Encoder B B 5 — A B i AR -

\

from sklearn.preprocessing import OneHotEncoder

v = np.hstack(batch['labels'] for batch in batches).flatten()
y = OneHotEncoder () .fit_transform(y.reshape(y.shapel[0],1)).todense()
y = y.astype(np.float32)

ROk, JEBAREDI I N ZREe Fniide .

X_train, X_test, y_train, y_test = train_test_split(X, vy, test_
size=0.2)

TR IR LR B AR S B4 i o FUMRIRASR32B R ILTr, BB i = ME4DN

(IPFREL . &, WRIBIHAE ).

X_train = X_train.reshape(-1, 3, 32, 32)
X_test = X_test.reshape(-1, 3, 32, 32)

AT oy TUNERAE . MR LU ARRZ, ATLABIEE 288 T

11.6.2 BIEHZILE

A MG HnolearnPEBIEEFHZE 4, D BRERFAT] b M0 H AH0EH 8 S B T FH B A — 2
B, QIEMZRNSZ.

from lasagne import layers

layers=|[
("input', layers.InputlLayer),
('convl', layers.Conv2DLayer),
('pooll', layers.MaxPool2DLayer),
('conv2', layers.Conv2DLayer),
('pool2', layers.MaxPool2DLayer),
('conv3d', layers.Conv2DLayer),
('pool3d', layers.MaxPool2DLayer),
('hiddend4', layers.DenselLayer),
('hiddenb', layers.DenselLayer),
('output', layers.DenselLayer),
]

wJn SR AEEZ, (ERT R = ERZ AN E . oh, 3T (i) D AZRIT
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i EHE—ILA 1002 S AR IR R AL, miA SR AR R e e NS, A2 R
HE M B AR e, BRAT R A AR TR o

TG RIE M2 R 2 (TERT ISR AT B Z R, SR Zna s s ).

from nolearn.lasagne import NeuralNet
nnet = NeuralNet (layers=layers,

FE R ABRIIEIR, AR —2 (RAER i = MEdDR, EB32BET ). &
—MENone# /R nolearn iUk (i FBRINKICEE Y B AE HEAT VI Zr—— & H5 r R S5 b 47
Wk, BECEIRIZTTIE, % A None, BEGBEAAY, F IR E R,

input_shape= (None, 3, 32, 32),

S0 RARABAE AL R R 9 BB HAT I %, ' E B4 &EBatchIterator %4,
RSt AR Y i F 5T A% 4o F X AR https://github.com/dnouri/nolearn/blob/master/
nolearn/lasagne.py, 7T i NeuralNet £ ¥ batch_iterator train#ebatch_
iterator_test A& T 4efTiR B 49,

BERs , VLA BURH /AN VAT RS (0 BUU T RF  (ELRFR 49— P T TS (e A

convl_num_ filters=32,
convl_filter_size=(3, 3),
conv2_num_filters=64,
conv2_filter_size=(2, 2),
conv3_num_filters=128,
conv3_filter_size=(2, 2),

filter_sizeZWMEBMEMTARRGHE ONRI/N, W, BEBCEMAZHRN.

pooll_ds=(2,2),
pool2_ds=(2,2),
pool3_ds=(2,2),

RIG, BEEMZEREEE (EECEE =2 MEECE 2 ). Wi EmRN, 2 R MREE
FEHECE A
hiddend4_num_units=500,

hidden5_num_units=500,
output_num_units=10,

G — ET B E AR R, iR softmax,
output_nonlinearity=softmax,

ERLE AR, JRAKE, BE SRR, 2T HR X R

update_learning_rate=0.01,
update_momentum=0.9,
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RZAT—HFE, HregressionB K E HTrue, WHERE NR/NAES, FFRAT6NE
(X A2 R A AT I TR AR o Bl M2 E REIE W AT 2 Jm , Al DAZS I il g 4 AA5
PGP pRR, (EUR ATREEAE— PRI ] (EEEER) SRIIZRE.

regression=True,
max_epochs=3,

RJG— S HverboseB BN, XML AR, DMETHAT AR pI 2
P DL B Es T MAh, R B LN ], XAMEAE AR, NI AL
YNZRBT AR 6] 3 LURE R VIR AP BOp RS 1 B e 75 22 K IR A RE 5 il 25 o

verbose=1)

11.6.3 fHEK
BAER AT LAFEUIZRAE EINZRTRAT TN B A P22 R0 2%

nnet.fit(X_train, y_train)

XA FOR AR i) T, BT RS TR NG, I BE BRI TN, — AR
E A4, WA IR Z i —H+
from sklearn.metrics import fl_score

y_pred = nnet.predict (X_test)
print (f1_score(y_test.argmax(axis=1), y_pred.argmax(axis=1)))

SERARMIRE— AR e Y AT St e h—— Rkt T =5k, H R T 1/5
A

B, [l sk 2 5 B @ BE A A H i breakiB A (7 D7 BB for iR b ). 1XRE
SERE A FH T A B A R BRI T 45

A, Mg ny e SO, S22 50 100,

BiAE, $EARAERE B ERIPLE . BR2ZAT—4F, sSdiFile | Download as, #E#fPython, #EfXHY
TRAER pySCE. Rl HEEBIRIUNL, (R A SRR G 2 (TR LY py LT 440
chapter] I cifar.py——WRAR M HALA 7, i ICASFE T EA RS 8o v 2 ).

BTk, WATFEEGE LGB RERIL L . i sAa kR e BRI a1 AL

o

wget http://www.cs.toronto.edu/~kriz/cifar-10-python.tar.gz

AR, BridData3C e, SEEEE SO IR R Data U e

mkdir Data
tar -zxf cifar-10-python.tar.gz -C Data
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s, T a2 st Aas .
python3 chapterllcifar.py

PR e BB AR B KR T, ERRAAMIT RN L, EAISTRZE10080 L 1 7FS
HAGPUEHINL L, FA IR TF1680 FERARMITENL EFHFIT1008)14%, T3 2834~ /INe}, 1
AL A TFE 264740,

LB A RIE SR THEAFHA T AT AR IR A ROR o Xt TALas A > ki, —
NIRRT RS IRV, HET UM JLosh, ZNJLANrl Rlatrog. ik, HA
— AR, YN a2 ROR TRl ——5 Bl R B 7~ FE AR AR e H Tt
R, XWIER A RZEAR LA E ] — R

SR, ERHAZ SR, PR EN R T MR, SRR Al 240 AR N——f
FESRTH PR AR B2

2600 50R, SEM1005 12k, 15L& a4 AR

0.8497

BERICAEE L FATRT AT D8, 9 — P BEERCR B W T A2 B S BE, B S
TR BRZNEGE, S S Z2EER. bzl Lasagne R R, 8K
— ki, B EIE S A FELE )E

11.7 INGG

ARBEYHH T IREE MY, T AP AN )8, 25 B i RN 2% AT 1(f FHLasagne
FinolearnE AP M LS, REZHIEH TAEACH Theanokfil, Hnolearn$ it T HA4
A2 R AN LR S o

AR L1 VR LI, B UL S E0R 56 AL 0 00 R 2
SRR, BTSRRI SERE ORI, L B AT BT ) .

AT UM EAEHIGPUTHE., KRARHETHNZREE , 7E BB BistT i B LR A T
LAY 1065 . WERFLLRLTG EmAMTT R RE S, W A AP EUAR R i = 0L (— et/
BEAEN1 65T ) HEGCA 5 5 BN L 4 |

AT BRI TE 2 A . BRI ZEIIZRTTNG, AIRZ S 22k Btk
BRIA/N, HSGEFA LREE, R AMEAEM:, SR LB 2B N AE . T &
PRI EOIN T ., (HREEREARERIR, ORI NAT, e KR W E A — L, R
VIS R 2 S5 A 7l B 7 A R A A X A




AEBAEAIE

MBI BRI RIG K, X R A TH AT A I RS ARG M4 AT
TIN5 . 53 BRI IR e SO R B s A i3, A, R — R 4 Bk
(Internet of Things, 10T ) M&sxiff—CARFEIRIG B

FEIRBAE T 2B . 1817 AR A B2 AL B A B 25T, T REAE AL PH ST 224
Y, BZRFEREARRS fa] B RE BRI B IRA TR R . BN, SR EAURARF R 2K, (HREE
AR — LA MR BB AT, A, i T U SR ] B A S0 A BB AR S ) o

AEEFENFUT:

Q RAE Pk
O MapReduceyz =

O Hadoop MapReduce
Q 76 5 F- 5 _izfrMapReduce ¥ B Pythonfimrjob

121 KEIE
KB B A WPLeRR S W7 BRI REBEC TSN NA LI T4 RS, R4V,

(1) #% (Volume ): FAT/ L MIAAAHAVEIR SIS, ARPF RS TR, IAEH
MRS A NGB, fRd LA N EBY . [l 48 et fth o i . (R LA AR,
FE BAR AT e g i SR R 5 R B

(2) @ik (Velocity ): Hfit i RAYFNS, Bl BUEEEAEIIT . Wi B4 mi 425611,
B A b TGRS, X SRR AT VR A N B TS UL R8s, 58 R IR
FEESS , BRI AT AL B R T SR B RPOKE . XA NI EE rh SR %, B 1558
BT

(D EB (exabyte ), X%, 1EB=1024PB, 1PB=1024TB, 1TB=1024GB. 1EBA% T10{ZGB, — &Ik
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(3) $# (Variety ): Hdlifefi ZMIE, S0iEME AR X PR — 03
TEARAE A R B — 2T RIE, ERTRERE SO . IRA | SR AT ™ . Bk, PHe R, I
WO BRAE AR E A o A b 22 s i X LA RE S R R Bl b 2 R EU R R R

(4) #e# (Veracity ): BEF B p9H N, ARMER, & KA 2 A0 B 2 1 IEff——2 g i |
FUMEE , AT RS SR, S5 BRORUUR A A . i A0 &l o s e Ay
ARRAIE, EAEBEARRAE . AT B 8 o S B 5 BN B RS , S Es
HERR X A TR NS

MULEPY g (A NIRRT ) SRR Hh B AR R BB, AL BB RS T
FERE N EORAR s —— AU BT T b 10 ARZ “IEhRg ™ 7 RGO BRSO B 1Y
IEHT, SR AN R T AR A PR L S AE A TAERIMERE

FAT TR T I ) X LSRR AR AR SR IR A5 R T AL X TR T IR A
GrAb, IO AE B E 2 AE NAF P AR U e MAE SN 23 N A7 5 AL BEREEERAT 2 o Ak, FRATRT
LAX A B BAR AT Z2 0GR, st il

X REAE, FATHOCER MBS A . WRZ TR dE, TR R I W — R R g
ANBERRAT L B TR ——an Rl vl UM SR ANLNAE AR A LR

12.2 KBUENBIA=FMBERR
A A R A TF SR

A LIREAE MR R G, A5 ZAT S E B2 B YR A X R R T 5 W TR
FIERUL, EAEZ LA RYIS TR NS LA 2 B 2 A Il S Jl— O R, SR A SOAR A )1
WA TR, HFORAAHIXAZ Ml i SOR N AU DR, B8 S R 5 1 #E P R &R ST
T 2L T RIS S M A AT B Z 0775

R HAbRL i AR 2 T REIERR, Flin KAsEFXH#EHL ( Large Hadron Collider ).
EHEKIR2TA R, BG 1M GRS, T ISR T LAZ A R R HENE L, XHE LS
FIEW T, RHESL S A AR T, BRIIEEEA25PB (AR uE, R
1.5 PBE ) ik SEE R BRI BRL , XA T AT RE IR TRA T TR AR, (T

O ‘@ MHrEXMER. —FHE

@ H NAAREIGH B — SN (Value ), L3252 45164 SR FME, —FFTE

@ MG A (snake oil salesman) B} “VLWHIRSH” HAHFEMNZ L, 1914, EGERFEEEICR TR, Wk
MBI KM R BRI, DIAERGR, B 0, IS M AU, )5 3 E R A Clark Stanley35 UL SE MR
iR, A, ERORRZE, HE SIS P ARSI E RIS . %R AR T EAS
SEMTES, HERR B DS R AR IR+ . —— 8T
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R, AT AC AR 25 PRI AE

R TR R B T R e i s, LASE 2 T A 0 L Bl s Fn [ % Hofth 4% 7 1
RO, BRESLT T RO B E E T g5 (FASETF T ), IREZBURHER
T BARKEE R T AR A el

SERAR L BUR JC H G RSE AT B, AT FHECA T3 1 A0 A4 SR 25 J T WA e 3 S e o ™
i, PRINGHTIE I B A TR RS2

KINTAE R KRB UGS 2 P RS, RIS . AR I % P sk, PR ol e,
] 2 P R A AT AT RE B A = i, BREESS B 8, TR AT AR, R BRI VE TR .

AR Z RN B HREEAE S A B LSS P A s bR, B0 = SRR SS i o b 13 ot
KECHE AT AT e, BRERAMNIRTE S . MR IE B R R T —IREER T, &
P TR i) LA R BT

5 RS T A W 2, S5 A RBIREIR, TR R4 i B, XA EE
FAHRA AR AR, BRI ERET S A S S S 8454w ( Advanced Persistent
Threats, APTs) MRS AIUAE, ok & O AR AL e R A 4%, I 2% 63 U
B E N ARG 3, FHRAPTSIEA T B AR L GBI TBGE, #Emtdh ), GEAT
ARMESE R, XAt o] DA B AR S8l B sh e . BGiE.

KRBT AR, IEAEBOR M Z AT AL AR 5 T

12.3 MapReduce
REARAZIATAA T FEMEE, Hrh R AT /EMapReduceti Y, & ] I TAERR
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BRI — TS5

BB TFIATIH RN TE, Heft i TMapReduce A, Bk 5| AT 245 F1 ] P4 EpE
MapReducefie ¥ AT FE A 2 T-20044F, FTARIFES, BT EJTRT A | SCEUNI HIARHI S 17X —
*%1/_"&?0

Ik MapReducelfl Z FIRZHL S A AHBLZ AL, EIXAN T 00 B Ry K 73 A 45U ) A% 0
B

12.3.1 HEHWIEMR

MapReduce =253 ML . BT (Map ) FIEEZ) (Reduce ). PR P H A L pRIZ ST
PRI L RAIHEE, MapReduce UxX - MEEE LAl . b T iR R 2y, FRATT281 1)
T, gmE U Iy — AR, TR ITA SRR L,

MapReduceii IR FAEHET (shuffle ) FIEIf (combine ) Wi, Jom<sif.

B, TEWUX 8, Rl e %, XA RO ISR AR UK, IR PR ATHI R
FHAFRIBIRE, BFIRITT R pRBUIR 12

FFF— -4 f1TPython Notebook it ASCl, G54, FIderiis st M & JIAKF 1
5.

a = [[1,2,11, [3,2], [4,9,1,0,2]1]

P, B sumpREUMaZ B CR . X— S sumpR B8 Ra i B—1 0K
sums = map (sum, a)

LiRsums A EMAS (FERMTHHEZET, Aa#frita), L R RAR S0 T

sums = []

for sublist in a:
results = sum(sublist)
sums .append (results)

ML BRERE I 28, T 200 R B4R 0 — s RN — >R %, MWRIIRETT R, X4
AR FE AN — MELN TG 2 R, AR RSS2, SRS B AS 2 A5 R AN —AMELN 6 2 pR
PAEZEHE

A PRI, I ECTFE N SR, RPN

def add(a, b):
return a + b
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ﬁfz}éﬂﬁﬁ%ﬂé’ao fﬂ?@@ﬁ%ﬁﬂ?reduce(function, sequence, initial), %ﬁﬁ:}‘%”%\%
NIRRT B R 247 . FIRFRIGRE, eRECN RN P 9 0 B— 20 B B R, 7RSS —
e, B MERWIGE, TIAETIRSE 1 I0R,

from functools import reduce
print (reduce (add, sums, 0))

LERN25, Bt suns RPN ILRAMN, Mgt RIS R ah A " RIN RS IR
TN E S R AR

initial = 0
current_result = initial
for element in sums:
current_result = add(current_result, element)

FATXANGT, AR, (B IE R Ab e nl s A 05 Rdn, a3 %L
10007, B "HRIRAFI000 IR, X TRARMITRAES, AT HZ GIHRL
e

N TSR ATHR, AT AT A X — 2P0 A TR K R U I 3 A BN TR B35
PLE. HRESERUS, ATHRAPEEE R P ETHAHL (master ).

SRJE masterd 45 R AR 45 ) — BRSO L . FATHIEI A 10054~ a3k, k] DL
10077 MEF L AR AN B (RN B EAE)S , AT RO T2 ). R 145 2R 6
F100 BT HIFNEE, SRIGH ] LI R A3

XFERA AL, RS RIREHREA | TCECY:, bRt i, e LA T B4
BB 1005 M ECE

12.3.2 BRiA%it Rl

MapReduce) S LG E B AT HTWLE FILZ W A0 205 2t . s AR BRI AT, (T %cdis
X MEL R B

WS R — X, AR (RIS XTSI o FRMSORAy ) B SEAS—E B A SC . il , it
AR I MapReduce 21y, fi A ROBE AT BEE SO SRS, T Hh A BT T LI B o B A T RE
JESCRRIISCAR A, i (6 A B4 Rl 4 Bl AR

from collections import defaultdict
def map_word_count (document_id, document) :

BT, WRE IR 7R R BB, FRATIEHRE 2 AR HE SO e i ) 1) 3%
BIRA AR TT %
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counts = defaultdict (int)
for word in document.split():
counts [word] += 1

W R, Geit s, EEHE T yvieldih), FiMapReduce I ARIEICUL, Bin] At
PR H BB R

for word in counts:
yvield (word, counts[word])

FHE R, FRATEERT LA TshuffleffefE, 0 MEITA ERER i,
def shuffle words (results):
T, R EIE NS AR
records = defaultdict (list)
i [y IS eREIOR [ I Ay 485

for results in results_generators:
for word, count in results:
records [word] .append (count)

1, WA, B A, EREEAL (yield ) BAIRIRIZ BRI AE48 SOR HH B 51
FOX I,

for word in records:
vield (word, records[word])

g — Yy, W ERX (o503, frih 73 oh—8Exr . FRATIX L, oy Hin,
i A9B 2y shuffle A5 21 BT S B 0 S AE AN [ SOR H BRI 2, gt BBV Hh A9 LI —
T e (H ) e A SO BB

def reduce_counts (word, list_of_counts):
return (word, sum(list_of_counts))

TAME Hscikit-1learnfE A9 A 208 AL AIERIE T _FIRCH A SEFRACR
from sklearn.datasets import fetch_20newsgroups

dataset = fetch_20newsgroups (subset='train')
documents = dataset.data

RE PATIRES AT, X enumerate PRECA S8 SRR AR 5o 5 X FUTAEA K, B2
FEHARR HI AR B 2L

map_results = map (map_word_count, enumerate (documents))

PIRERFURA AR, MIARSCPRIZE AR . o, e R X (B, BK
BO) W
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2, XA LA Tshuffletfaff, AR B Hh OB A T HE Y -
shuffle_results = shuffle_words (map_results)

A B R R — T MapReducefT: 55 ; ZR 1M T Al B2k AR , 3 AT 67 MMapReduce
Bats P AT AL . Ty, TR IR MapReduceZ2 4 Hadoop, SEPL 434 203164,
FFERE

12.3.3 Hadoop MapReduce

Hadoop#2& Apache %t 4> 23 Fir #2 {3t i) — 2H fu #5 MapReduce 76 N I FF IR T 5., A2 Fnfdi FH K
MapReduceZ2 4t £ /&t . Hadoopi H Hi Apachedb 4 245 F (fibfi 1t (1 SR 4k 25 44 1 Web iR 55 7
A4 Apache ).

HadoopE S RGARE 2%, A RETH, FATRZE R 24 Hadoop MapReduce
Hadoop HAt b BOREHE 1) T HA W R JLRH

O Hadoop%# X, X4 % & ( Hadoop Distributed File System, HDFS ): 1% (/R SGE0T LKSC
AR Z BTN L, DABGVERE R, B ST

0 YARN: TR A LERE

Q Pig: HTMapReducef) =241 . Hadoop MapReduceHJavaifi 5 328, PightJavasZBiAi
2P, SR HHANE 5Ok R —— 45 Python,

Q Hive: HTEHEEIECEMIE T4,

O HBase: XF4#K 5311 XA - Big Table ) —Fh SE 8L

X 26 T B IR A AL 455 e B i A P B9 RS S 36 T R 388 28] 4 45 7 1)

WA HoAM— 26 54 il i Hadoop T HL A2 52 P Y MapReduce HESE , A — 28 BA AL H b 33
H. ok, REnFHE$EHLIMapReduce B3 1 R 5

124 NH

FA AR AT — MR S PR BRI R =P B R o AT THIMapReduce 7 I ZAR R DL
M- 2es . mon AU, ARFEZMapReduce, BIRFATAT UM X A DT ——dh
JEXIBN R A — R SO IS T AR . X 2 FMapReduce b TEUIEZ 4 H PO WU A, 2y
AR H SRR T 24 SR 503, DA ZE AR SR X v AR

NP St = Gz, DA EN IR R,
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12.4.1 ZREREUE

FA Mt FH20044F-8 H 453 Mhttp://blogger.com M 3 >R AE 1 6028 J7 i T SCEEAE B AE , X $65C
TIH VML A FR], Bk SCGEHERE TR . AL Ak CTAR), A EinA 2 RE,
SN A TR A B iE, BRI — TR MK B A — A TS (BRI E ).
R EIR G T RERE, X MEIEENNELEEEE T,

VilA)http://u.cs.biu.ac.il/~koppel/BlogCorpus.htm® i, 5 & Download Corpus, F#5EME,
FERRCHE AR St BR84S TS L BE SC e Data L

Bttt , — M RS SRR, XA SRR ER. fln, H
H— SRR T

1005545.male.25.Engineering.Sagittarius.xml

SRS, EEARHUTMER.

Q WE%5: RIREEE—MEREUE.

Q WA IS A Emale () Bt Efemale (2ot ). B4 HALE X PRGN,

Q S HHTYINER, AR SFEEMAFRE . Tt (UERIEFR ) A13~17,
23~27H133~48 , DCAFAYCR (X LUR R 1 F2 A7 04 TR 9 31— AR B rh . TR
RXEAE18S B A AL IrE X Ik, BLoh, YR X Se i aT, 1832 Seprae
WBATRE L RSB K TILS, R Ay i, @

Q 47k AEERFE. TR, 2R HH e 40M ki b —fh, 2R EEHS 1%
i, ffifHindUnk®> k37 .

Q 2. REREZ—,

JITA B X SRR P A C AR, SR BRSO — B R, (AR R
AR ——UER A PO TP NERAE I, AREFEIE AR S, AT IR, X—
R R SRR o

B SRS R TXML, EF <Blog>tn&fll— RSl <post>hnds . B <post >H&Hi
A — N <datesbr%E, BIRFRATAT AL T YEXMLAAL ], (HRFATANTE RS, N EARE
FOERGEMXMLICH:, I HI A SR ( KEB/ Rl eiin ). FoATTAT LA RIS, Fa I S
R —1T, DB E A .

TRE—NICFS, FAPREPRE T

O VEFHIAE T AT, “RAEM P RRMEER I8E , SAFEM19% T, G E AR P S R 8 7 — %8
@ industry unknownfJ {5 . ——PFHE
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import os
filename = os.path.join(os.path.expanduser("~"), "Data", "blogs",

"1005545.male.25.Engineering. Sagittarius.xml")
B, QT ER R R SIR

all_posts = []

SRIG , TIPSR St

with open(filename) as inf:

BCEPMRSTEM A PRI, BRI <post>)m, RRICHEBE HTrue, &
ARE TR RIHIGALE . KBRS </ post>), FARCHE E NFalse,

post_start = False
Bl TR A AT ARSI
post = []
SR AT, IERIZAT RS 25 A%

for line in inf:
line = line.strip()

MR AT U, SRBIE RIS . CMIRE)R, Elthridpost _startffH.

if line == "<post>":
post_start = True
elif line == "</post>":

post_start = False
FRCR S </ post =I5, ICRNIFBIMX R A ITA NS I postd) &, T
PAT AR 1 4 i A AT S AT — A AU AR TR

all_posts.append("\n".join (post))
post = []

wha, WRIZITAREELS R, W EnrEmE Bm, X —47 s 457 & postdl| F 1Y
g =8

elif post_start:
post.append(line)

WRBATEM R, 2 —1T.
ATRUR T 1A SRR T I SO 2

print (all_posts[0])

AT AT ITHE I — i A 3k T 2
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print (len(all_posts))

12.4.2  #bZ DIRTETFGN

FA TR SEBUANR DU 3R0% CEOR B, O —NRILHIROA , B 25 Bl A AR R )
Ab B O A Sl S )R

1. mriob&

1 FH mrjobfl] # Y MapReduce fE: 55 HEi%k B W S ifh =7 5 FAREE D) o mrjoblr b 2o SR &y de A"
FANLE SR B e 2 AE, SENERIR Be L2945 % ( Map Reduce Job ), X/MIARA H,
HEEAEAFRS, XPython 3MSZRFANAA, XIFRATE FZE 2] A9 i EMR AR 55 A
Bt

PR ¥T AR T @ oA mrjob ) Python 28 A :

sudo pip2 install mrjob
»,

EFAE Apip2d R 2Epip3.
A EPE, mrjobf it T I/ MapReduce{T- 55 T 75 AR EDNRE . Fe 2 AT AOAetE 2, IR
Al LU el —E 0, BERETE A & déHadoop B A TN EaE AT, Mo )s, B n] DL B
FEACHS 4R AE 2V T Y EMR 8% HAth Hadoop IR 55 % I,

ke, MEAARARE D), BN EARA AT B AT MR TR AR B Nl E—— T RS AT AT A
P, U —/ N AN 2 2

2. HIEEAR

Bl — 1 "MapReducefe fr*, WA ERYFEZSCPF T A 105, 0 5l7rfk. R f
REFMERER], FADETEMBEL, REE R,

AT EIE LA S, I HIPython IDE#EATIF & ﬁn%f A %6Python IDE ( [t
4APyCharm ), fRATLAMEHISCA b a5 . SR B U S S RERYIDE .,

Jn RAR KR E 4T A YIDE, RTALLERAIH PHEBERD, RiebE (X
Q i£# ) File | Download As | Pythonfe X Ab 4k A k. py X #F, KRG HiE T, H11F4R
F X Aoy ik,

@© S EJLESCAER PN - A% LT (Roger Hargreaves ) A JLERIIERY (A et b/MA ) 25V i APIES:
FCAA TR A | B sest | B e . —FEE
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o EAR O A, T2 M Blos, MR HENENFRIAN, —IFFAre.

import os
import re

E FAMRIoZE, FATAIMapReducef/T 554k 7K HE .

from mrjob.job import MRJob

SRIFBIEEMRTob Y T4,

class ExtractPosts (MRJob) :

FEA M PR 22 FiT S ARG ER ST rh b B2 N 2 o FRATTRINKE 52 SCAY LSS ok 50K Ak B g —
17, BB [ 2 B AT 55 BEAE W S eR B 58 . BRI, 7 eR BRCA T AN 2 78 oR BN &8 75 B
post_startflpost I PF i,

post_start = False
post = []

IRIE BRI PR B —— ISP ATV A, e A — R R R TR N . 1T
K A [ —AE 55 Fr7eb B SCIE . ke, FRATHERT UG L T B i) A8 B ORAF S BT I O AL 28

def mapper (self, key, line):

TR REME N AR ZAT, FATEZARPEN E 5] . B ERAIA SIS RN
MapReducef:55 ) —f oy, [HIEk AL B IR, Y ATAY S 2 PR AR S e B e, R
[EEA YN =273 S

filename = os.environ["map_input_file"]
A5 SC 4, AR (58 ZAFRF R ),
gender = filename.split(".")[1]

MER—15 L S RRAL R A% (TR P SIEIRE ), SRR ARSI A2,

line = line.strip()

if line == "<post>":
self.post_start = True

elif line == "</post>":
self.post_start = False

Z AN E R BIPIR AL, X RIA Ty iela, T mrjobBREAmH . 1 EMEFE
BN, AR RS 2L AR —— X R o BRECR T BT BRI T FH 2 B 2R v AU — 2

yvield gender, repr("\n".join(self.post))
self.post = []

elif self.post_start:
self.post.append(line)
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i, TERRECFIZERISME, 95 FiiER, DMEMar S 7ia AU i TMapReduceft: 55

if _ name_ == '__main__ ':
ExtractPosts.run()

BAE, W UITEAR 2475 AT [ i shellfis 21217 MapReduce T 55 . 1 E fi H{ Python 21 A&
Python 3,

python extract_posts.py <your_data_folder>/blogs/51* --output-

dir=<your_data_folder>/blogposts —-no-output

%~¢§ﬁ<your_data_folder>/bl ogs/51* ( ‘EE%E\TE<your_dat a_folder>;’;§}ﬁ%ﬂ§l1ﬁ
A SO e 4 pé A ) T I BdE SE (IT A LISURRI SR, HA 1A ), 5
o, BUADRIAAEEE WA S . a e e NEAEmA TR N . &0, BvaiTil
], it AR R R TE AT A T— R RRA TR UL 2 K HIAL , S FRRR P ia T

AT LR, BT N AR DU S e B SR I ORAT B8 R % 1 S o AEAR MBI 5
PLL, RAEH—AERE, FrPUREERE AR, (TR TAE R a5 T LT T .

FAIE T SCiEke, B A — R 50300, SO EE—F 7o T 2R S — R TR BN A
3. MNERFN 2= DIt Hr 43 2K 85

WESR LB T A N, 3 PR T LU E N TINZRANER DU iy ARIE ECoE, FRATATLL
XFER, S GE Lo PR T A0 5 PR R A A A RO RER . X AT 2R, AT
A0 R ARER AT 0 PR R, EBOERBCR Y, /NI,

FRAIA AR, oy 03 ST SO A BRIR] B ol S R 55 o = e TR O o i s SR
TR

"'ailleurs" {"female": 0.003205128205128205}

"rair" {"female": 0.003205128205128205}

"'an" {"male": 0.0030581039755351682, "female": 0.004273504273504274}
"'angoisse" {"female": 0.003205128205128205}
"'apprendra" {"male": 0.0013047113868622459, "female":
0.0014172668603481887}

"'attendent" {"female": 0.00641025641025641}
"rautistic" {"male": 0.002150537634408602}

"rauto" {"female": 0.003205128205128205}

"ravais" {"female": 0.00641025641025641}

"ravait" {"female": 0.004273504273504274}

"'behind" {"male": 0.0024390243902439024}

"'bout" {"female": 0.002034152292059272}

O —%, I R a 2k R IE, WS B A B B 4o 1 2 S
TR, SRIESR XSO RER AR . i EVE T . P b R — B e e b At BRAE TRIRS,  XLE1]
AT B IRAL I R IC TR FHE
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M ZS R R — AT RS —AMEDN A, S8 T E O — L, LA R, L EN 4 E
P e I Rl A

FPython IDES SCA S &bt — 30, FRRZEH BlosMilre, BRILZAMAEHE | NumPy
FIMRJob, BINZ A THEY , T Lhid H #litemgetter,

import os

import re

import numpy as np

from mrjob.job import MRJob
from operator import itemgetter

AT ZIMRStepts FEMapReduce ' A5 — 204841 . BRI MapReducefT: 55 HUAT i B b
B LT R B — B o FATY X MEST 70 =20 WLt L2y BRI ARy, A
SERCEERAT LERA AR —4E, AiT—2D 0% R N —2B A

from mrjob.step import MRStep

A B UL sl i IR k=, Ifxd Hab 4w, TR R A S pgi it . X Fh
ZERIAIE N F A2 U A T A A sp 1 i e e ENGE K, WS AR T 228 vk af A9 Bdml 4> T,
AR S 6= R ANLTKE .

word_search_re = re.compile(r"[\w']+")
B2, HTUIZRANER DLt or 2645 .
class NaiveBayesTrainer (MRJob) :

& X MapReducefT:55 5B, —Io- mwil . S—BAhiBopia i bR, 5=, 1t
BN FAIRTE I Lo 3 S A L AR | SRR B R PRIV E R 0 2R 25 5 A S
LR g— (MrRstep ) T, & LG RLLZ AL, EflENaiveBayesTrainerZE BIH MY /5 ik
(JFZE2 951X 1> R %L ),

def steps(self):
return [
MRStep (mapper=self.extract_words_mapping,
reducer=self.reducer_count_words),

MRStep (reducer=self.compare_words_reducer),

]

D eRBUR SR — D PRI R 1A pREHY F A e — 2RI s, JRBUR i i BT
B, PO FAEZAS B AR AR, BTN EIR L/ len (all_words), TSN
BRI AR AAG I ——FRA AR SR o U — b B (Bl TR SR 26
B B SCRROATE] - R AN — AR A BER B A5 R R BAR N

LR LA 0N | N R T g SR
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def extract_words_mapping(self, key, value):
tokens = value.split()
gender = eval (tokens[0])
blog_post = eval(" ".join(tokens[1l:]))
all_words = word_search_re.findall (blog_post)
all _words = [word.lower () for word in all_words]
all_words = word_search_re.findall (blog_post)
all _words = [word.lower () for word in all_words]
for word in all_words:
yvield (gender, word), 1. / len(all_words)
1 [
EaRAE A eval BE R EFGERBG A, AR TH B LA
1 a a3 SN A - 1 R
QQ Python#| &, {2 R&EBUX 2L, AR, MiZiEAISONFEM X HitddE, RER
AR LIATIEMT . e R PR ABE R AR P AE R evalidd), EH TG
ANEFERA, ARG B BT,

TES— ALY s BT, IS A B R . FRATTIESE SO ], AN
BRI S, ORI RI ORI AT EAR G SRl A T A ity (AR 2
B LBLS T ).

def reducer_count_words (self, key, frequencies):
s = sum(frequencies)

gender, word = key
yvield word, (gender, s)

e — AN EEWL R, DRTRAT T BEAT TR E o B Re A D — EPE S (identity mapper )
PRI ERAG ABIHLZY sRBCT , MTALZY eRBSCRE 28 A BRI A SRt BSR4 R T B 3
—kd, L] SR

X IEARFNER DU e s 2R B

def compare_words_reducer (self, word, values):
per_gender = {}
for value in values:
gender, s = value
per_gender [gender] = s
yvield word, per_gender

wJa, WMPLFARS, DME Bt ARSES, YIZRFhER DL By
if _ name_ == '__main__':
NaiveBayesTrainer.run ()
A7 LR CRS e i A R AT A U SR A b0 ( SEBR T A B AT TR RIS AR 1Y
A, i3 [Fl—~MapReducefL:55H ),
python nb_train.py <your_data_folders/blogposts/

--output-dir=<your_data_folder>/models/
--no-output
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ERUSBATE R, %MapReducefT: 55 % H 45 R OR A7 20 T4 Hi SCPFJle iy — A SCfk
B, G EER s T AR DA SeAs Prd iR AR5 B

4. Rk

FA TIRAE R AT LU P X S ORIz 17 DU a0 264 o SR TPREEICA S L g 5 A5, nT L)
Bl FHPython 31 |

B4, #F L~ MapReducelT:55 I L BUAIREISCAF e . IR il SCF 2 T —A, fEfn AT
PIEIRRSC RIS, AT i A E BN TE I 2 model. txt)5 T .

cat * > model.txt
isf7 LA, JCAR T ] AR IR 1Y SO 44 B model txt,
BB A, T ALE R RSB,

import os

import re

import numpy as np

from collections import defaultdict
from operator import itemgetter

FOFE SO T R A Y TE A —— e SEPR FH, AZERSEIR A, R ZRA it
IO 2 (6 FRIATT ] 94 TE DU ik ot BB

word_search_re = re.compile(r"[\w']+")
e, IR RE SCIE44 M B R A pR S
def load_model (model_filename) :
BRI SHOE — D IoR 7, KooKy IR, (6 (NERSEHL ) S i da o K
HAERA BN . A1 defaultdict, WREATEERTE, KHRH0,
model = defaultdict (lambda: defaultdict (£loat))

FIOPARI IS, ffbTEE—4T7 o

with open(model_filename) as inf:
for line in inf:

MZMAE I BRAT, R BE—AT Ui oy o SR —E o o ] B B, 55 B R
T, MW TF R, eval MBS LIAIIE, BENTZATRMH repr IREFAERY o

word, values = line.split (maxsplit=1)
word = eval (word)
values = eval (values)
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FERERI AR, O PR IR L SR G R o

model [word] = values
return model

A, IR, ARn] RER ZB AR 1 S F 4 —— B A7 i /e L —"MapReducefE: 5%
(i SO R

model_filename = os.path.join(os.path.expanduser("~"), "models",
"part-00000")
model = load_model (model_filename)

2RISR, BATTAT LME T X A AN P 6 i ($Ad T MapReducefE 55, B i
T TR RO NS ) 1RO

model["1"] ["male"], model["i"] ["female"]

et , BN R AV SR A R . X BIRATA M Hscikit-learnt 1, HZAIH#—
AT BN PRER o XA eRBCZ OB RYRT —J SCRIAVE A S8k, R IR PR i B 25 5, R glos
BHUNT .

def nb_predict (model, document) :

Jook g — o, BE S A SRR
probabilities = defaultdict (lambda : 1)

SRS Pl R — A 5]
words = word_search_re.findall (document)

i Py BA ], R BOE A A M e P BRI A

for word in set (words) :
probabilities["male"] += np.log(model[word].get ("male", le-
15))
probabilities(["female"] += np.log(model [word].get ("female",
le-15))

ARPEAER XA BEATHEY , DIBER R g AP 4 U 45 2Rz (o]

most_likely_genders = sorted(probabilities.items(),
key=itemgetter (1), reverse=True)
return most_likely_genders[0] [0]

EE, FAMEHnp . logit B, AR IR, BER(EATER /D TSR/ N2
ETGEA S FHE Mk, R TIHHRIUREAE, RGN0, fERANZE, Hie Bl E

O KR SIIA B SR EF. SRR, BSR4 P P B O T
—
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NSRS ORI DL, TUAS 2R B IRASIEH

R TR T s DA, FRAEE X B . XTI Eafb, log(a,b) % TFlog(a) +
log (b) o BUEAR/NECBROEL, 158 — 7%k, XA LK, BiliNlog (0.00001) 5T
—11.5, X R GHEEFBE MR, B2 %R, Al XTSRRI, RS
BPZERAT CRIR, AT ReTEEE s ),

IR ROE A A R R TCIE AR BROME. (AR, JEZA ORI 4 Ffe th A BEAR DRI A 1]
), EIEM N Log (0) BAE Lo ABEANK IR, BRI ATH RN T LAk % ) Blx
AL, HIREA BRI o In— P — R AR AT S A B P18 705 o FA T L AR PR
LR E MR AL, e e — MR N IMEAR(E

P HA AT RS, BRI AN A A2 Al — i T B A Al T i

new_post = """ Every day should be a half day. Took the afternoon

off to hit the dentist, and while I was out I managed to get my oil
changed, too. Remember that business with my car dealership this
winter? Well, consider this the epilogue. The friendly fellas at the
Valvoline Instant 0Oil Change on Snelling were nice enough to notice
that my dipstick was broken, and the metal piece was too far down in
its little dipstick tube to pull out. Looks like I'm going to need a
magnet. Damn you, Kline Nissan, daaaaaaammmnnn yooouuuu. ... Today
I let my boss know that I've submitted my Corps application. The news
has been greeted by everyone in the company with a level of enthusiasm
that really floors me. The back deck has finally been cleared off
by the construction company working on the place. This company, for
anyone who's interested, consists mainly of one guy who spends his
days cursing at his crew of Spanish-speaking laborers. Construction
of my deck began around the time Nixon was getting out of office.

FHT EA RS #4732
nb_predict (model, new_post)

IIREERAFNE, FRIER. SR, THAZ N FB RTINS FAT R4 2
STk B SCRIARINZRAIRL, B IS EHE A K IR

55 Z URHTEZ R SRR . A BT A SCIE22 A6BTIT Sk B SCRA A, e
RSO BTN

{FE 21T, YRR SR T FER SO (cd <your_data_folders ), &l CHY%H
P LN

QIR

mkdir blogs_train



124 mA 223

SRIG, AR SR
mkdir blogs_test
JERIAT S48 Lo 79T Sk 9 SURS MR ST I A% sl BN SR

cp blogs/6* blogs_train/
cp blogs/7* blogs_train/

FeAl 175 2R [ GRFe v AT A AR . RN, TR, B = S EA
AL X AMESS o PRI, FA TR Db =P ST I N A

BRZH—FE, TeanA7istT T, wE— a0 R R IR T e S e A o s A7 A
BT, MR T A b Bl SRR R S v B B A S

python extract_posts.py ~/Data/blogs_train --output-dir=/home/bob/
Data/blogposts —-no-output

python nb_train.py ~/Data/blogposts/ --output-dir=/home/bob/models/
--no-output

FIRURIE AT A

FA MRS P A T, FRATE Hextract_posts.py MapReducefT:55
BUEENZ, (HRICAHEIMBES LR R A — ke

python extract_posts.py ~/Data/blogs_test --output-dir=/home/bob/Data/
blogposts_testing —-no-output

[T BN CAR SO, ARECE G 4 P A SO R B2

testing_folder = os.path.join(os.path.expanduser("~"), "Data",

"blogposts_testing")

testing filenames = []

for filename in os.listdir(testing_folder):
testing_filenames.append(os.path.join(testing folder, filename))

XoF T T ) A DU, FRATRIBC I FI R A, SR R T R i A T oy

Ko WRSHEEIRZ, FATARG FIRZNAE, BT A sk Bl A ide o4 St
HFITII S,

def nb_predict_many (model, input_filename) :
with open(input_filename) as inf:
# remove leading and trailing whitespace
for line in inf:

tokens = line.split ()
actual_gender = eval (tokens[0])
blog_post = eval (" ".join(tokens[1:]))

yvield actual_gender, nb_predict (model, blog_post)

SR 5 T T P A R T SRS B 3 TG S 3 M et T m
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ifflscikit-learnff1_socrepR%l, FRATFEFESEWML, KL o1, R W EH, 3K

IREsR0, [z Rle AL AT /RMEK, PR e, SR I NumPy B A /R (54
#H (int ),

yv_true = []
y_pred = []
for actual_gender, predicted_gender in nb_predict_many (model, testing_
filenames[0]) :
v_true.append(actual_gender == "female")
v_pred.append (predicted_gender == "female")
y_true = np.array (y_true, dtype='int')
yv_pred = np.array (y_pred, dtype='int')

AE, M1 FHscikit-1earnP IF ETEAL 02845 58

from sklearn.metrics import fl_score
print ("fl={:.4f}".format (fl_score(y_true, y_pred, pos_label=None)))

B5RR0.78, AT LA, FRATM A S 2 RO B RV RE RS 0 2RACR . (R, TR AT B A
5K -5 A4 BEAL B 28

5 AT SHEMREES EIIZIRE

FATHE T RAF T D32 EMR ( Elastic Map Reduce ) =15 58 U, A R AL Q)
HAE S o

B, TEAEW b = fifiE (storage cloud ) BIEAA#EL (bucket ), FEARMMIEE I bE
FTIF W 538 S35 il HL ihttp : //console.aws.amazon.com/s3, i ifi Create Bucket. iCfF A7 B 44 7,
a2 3

A TR AE R, P properties. SRIG, BUAUR, KB E X A ATFHL
—PORUL, XA A, R, I MBS .

IR A RER, FTHFE, JhiliCreate Folder, 05 SCiFJefin4 Ayblogs train, FRATPEHTYIZ:
ERE DAL RS, DMEE = umAb B

A TEEAS M A AL A FH T H 38 AWS CLIAR 24T T B4 E T Dith = F 5
R T e 2352 T A,

sudo pip2 install awscli

AP G B, ACLI T H i B %4 Uk 45 . http://docs.aws.amazon.com/cli/latest/
userguide/cli-chap-getting-set-up.html,

TR E LB R HE A AE B, HoE, BATBIRIIZGSE, EaMmIrAERET4 L6
s TSRS . SISO R Z R R EAER 730, (RS BRI Gl rE, SR . A
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B, FATME IR AR otk , S FTA IR SCPFRIIZREE SCIRIe, JESCPF L6 . ATk i T
SRR PR o

cp -R ~/Data/blogs ~/Data/blogs_train_ large
rm ~/Data/blogs_train_large/6*
rm ~/Data/blogs_train_large/7*

e, DABRENY S S3fEAkBL. 1 AR T M B (LR ). Mg Y1
AL AR TS AR R

aws s3 cp ~/Data/blogs_train_large/ s3://chl2/blogs_train large
--recursive --exclude "*" --include "*.xml"

2T R fd FHmrjobiZ 42 . b EMR—— & 5 B A TAL BRI A 455 5 R 2eh b b5 R
2 BT T AE R S B, i mrjob i B % 4 0E 15 https:/pythonhosted.org/mrjob/guides/

emr-quickstart.html,

BETEUE , Blmrjobliz 17720, ILELET S EMR iafT, a2 R4, H-rIFk,
EHYrmrjobffi Hemr, SASFHUEA | S il H R BCH IR TFES3 LA EH Ak B H % . AR
a6, (BEEITEER K

python extract_posts.py -r emr s3://chl2gender/blogs_train_large/

--output-dir=s3://chl2/blogposts_train/ --no-output

python nb_train.py -r emr s3://chl2/blogposts_train/ --output-dir=s3://

chl2/model/ --o-output

K RAE B R BAT R0y, RRAITLEL L, o RARBHF LB 4T A

W ARRKHIEARAGES, EAEETRARM, A kREFXTES, BT

Q 2050, BMZXEAESFZ RN —2, FIHRERI4EL, RTAEA TR 28,
& FE AR EL . https://console.aws.amazon.com/billing/home

BehZ Aol ogposts_train RIS S k——EMR2: A sl . AR pif
SCHEIAFAE, ReFp il e WERIRFRIGa U RTE, IC B A SRR BOS  4 7,
{EUR BT R MHME A M A% i & B SO 44 (S — 2% & P AdSar i FSRORER — 45 & I H 5% ).

e RFAF ALK, FRALRM, F—RAEFEAT— B R G T AL,
~"Q RABE VIBATISOA G AL, THEE, SOFUNEA L, RREE P BT =
AL, P WG 45 RIF R BV & 5 RS- 093EAT i 1) K 2958 5 — AL S50 7

B =45,

O WITHFTTHR MATSHANS. MEE IR EXARN, PIEILRENAR, HAFHCRT, SOk
HA A FHE
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[ 2 S 3¢ il S ifi, WAFAR B b T 8 i BRSO, B AR RIAHE, FRATTE AT DIAE S ICA
SCHFR DS . OB A L AU ——5 Z BT AN R Z A AR SR, S B 1R S
(R

aws_model_filename = os.path.join(os.path.expanduser("~"), "models",
"aws_model")
aws_model = load_model (aws_model_filename)
y_true = []
y_pred = []
for actual_gender, predicted_gender in nb_predict_many (aws_model,
testing_filenames[0]):
yv_true.append(actual_gender == "female")
yv_pred.append (predicted_gender == "female")
y_true = np.array (y_true, dtype='int')
yv_pred = np.array (y_pred, dtype='int')
print ("fl={:.4f}".format (fl1_score(y_true, y_pred, pos_label=None)))

HEZHE G, RAOTEBFUEN0.81, 45542 /i FrkeE

> FINRA R JG , SRR ABLRLE I AT A, STAFIN TR B S3M e A B——
AL BN

12.5 INgE

ARERFEAGR UL AT KRB BESS . H2, WA TTHARERTE , BAIEERIL A A
IN——FAIUE IR ARZAT W SEPR B R X R 2 T, R H A T 5 2 i R AR RE )
BeAk, FRATH A AR AR BB S5 St — 20 A, LARTHY e RE

T TR AR, A TR SCRE A BOABURRIE . A B mrjobtl,  FHBREHRIMLZY
DB AR, hIBGERUS , IIZRAN R DU 2888, P00 321501

FATAT L mrjob Il SeFEAR MK, SR 5/ FHY S AU EMR = -5 o ARt n] DL FH HoAth = F
&, HEEH T D EMREERZ T TMapReducefF55, HIR 50 ZAHAEA B R




ETREV AR

EPIEICERBIELATH, AR RET, WHRELERRARZIENTEAE, 8
PIZRhIELERTE D0, FRATATRE R R T LA, I0A7 S8 ZRBA S0 R TT o (EM Al oy, FRAER
TEFDE D] T, TR AR AR TRA A, KSR T HIPythondZ i AIE I RE T o
WERPRAR THEZ B s, ATEARH .

WESRAIGIREE TR, B I SEARZ AR SR | RS TTR, RRHESHZESZ
PS5 PR BTROPRAL, AR A N, (Hgs T LA TAR & R ik i —x T
MERERCR LSS, NAHNAE RS EL L,

B 1 E—HRRIRIZE ik

Scikit-learn #iz
http://scikit-learn.org/stable/tutorial/index.html

scikit-learn UL T —RIVBHRIZIIERE . HARMRE LR, Wil &8 T B B
E—HEN AR OF T HREOAR

BB R — i X AR, AF FIREATH—X AR i —— W EA /e L R
PN

3 & IPython Notebook
http://ipython.org/ipython-doc/1/interactive/public_server.html

IPython NotebookHJfgut K, ¥ RIT=URZL, Hanml IFERM AL DAV RS54, 2178
WA, VR FITENL L URIEITT . an SRR FITENIERE—, el B BE A 1L
A, WA AT DR SRR T AL REIR 4, {# HIPython Notebook7EH:BEANEE YT R HLIZ
TTIRSS #R N TR BLAh, RIEvT AR &, SR T S B . T 1 st A A5



228 Wx HETR9FT@

O

http://archive.ics.uci.edu/ml/,

W EARZ AR | BRI SR EERAE . UCTHLAS 7 > Bl B A — R bR e
MRS, HENDRIMARE AR A

248 F A A OneREEAEARIEIELE AR,
HFE2E — F scikit-learn [Hitss o3

T PEER R
https://github.com/jnothman/scikit-learn/tree/pr2532
K- AR Y ] B I AR —— B A B E WA Se B RS, MR B AR T
2, scikit-learnSEE UM, #ilan, FATa] LiAIkd-treedd A5

T3 AN —Fh T 2 ) 7 VR WA B 2R R 9 ( Locality-Sensitive Hashing, LSH ), X /&
Xfscikit-learnd@ i By —I ek i, HAEA RN, BEAMB] scikicFErp . EREEE R
scikit-learnfEM—"NF RS, VRATUAEEPESE FIRALSH, FAR T 155 %1257 A
KA

BAHCHS 6, BT AR MOS8 ik, LA BB A« hitp://scikit-learn.org/
stable/install.html,

LB XA Git e RS, A Z I E T A . Fed SRl vircualenvaliRE 4
PL2e e, ANEHEK HRIRMITANI E, XBA —~MIREN vircualeny ZF2
http://docs.python-guide.org/en/latest/dev/virtualenvs/,

B EHRAIMIKE
http://scikit-learn.org/stable/modules/pipeline.html#featureunion-composite-feature-spaces
Forb BT B K AR R M —— E— 2D th Vo R — 2D A

T K ER ARG g AV T 4 O — R KR T LIRS, e 3 B A2 R, ek &
A2 2] Y FeatureUnion™ 51k, i /K 4R AR5 58 inss K,

@ FeatureUnion: f§ Z ARG REEGIE—R, IR, LR B A5 a2, —%F T
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XA — UCRT DA B2 b 2 R A R, A RO B ROHE B o B 2 AR Ko B DL

http://scikit-learn.org/stable/auto_examples/feature stacker.html,

ELd oy KT

scikit-learn$®fit TIRZ /AR, TEIEBENIERNT, RNTTFEHE—RINHZEK, K] LLE
i FEBSEATT B F VR E MR RS SE 4Tl T HA A F VB RIAREZE , SRBEHA 2 JLAS o3 254 I 432830
RZEWERETRE.

FONTEE RN, JLA SNz AR R R U 2R AR AN —— a2 it 56— 102k
A I RRE i R A BT AT o 2 A I RS A ] o A AR [R) B BEATLAR 285 P LA PR UE I —
MR THSR A RARE 2

B 3 B——RR R FIUMIR REEKPA

pandas IE Z A

http://pandas.pydata.org/pandas-docs/stable/tutorials.html

pandasPEAR J& Bl ——R s ik FraE IR A FIhRE, EIRATREMC LB T EZ AT
DL AR BERE

Chris Moffitt 5 T FEAEE IS, 205 WL Excel B AL #4T: 55, 4nfnf Flpandas5¢ i :
http://pbpython.com/excel-pandas-comp.html,

PRie 1] L FHpandasib B R AP 4E ; 1T LLE T StackOverflow FH ' Jeft%f DA R Rl @ g5 ( BAE
APV RREZE), THAMTHRE. http:/stackoverflow.com/questions/14262433/large-data-
work-flows-using-pandas

Brian Connellyf*pandasZ F£ AR 1 «

http://bconnelly.net/2013/10/summarizing-data-in-python-with-pandas/,

EZERHHIE

http://www.basketball-reference.com/teams/ORL/2014 _roster_status.html

© BIFABIMRIDRRAESR R, —FHE
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BAFEEARMILIE, AR WSA AR, ASKREFELS R e, RATReH LBk
ZARMHTARARARXE . /R AT DN TEER S Il B BROAN A A 52 44 5, il an, iR BEHEds a1 sk 2
2013—2014F8 B 2 ZBEARBA ( Orlando Magic ) BR 53 44 H—— i A NBAEKBA (2 LUE i # BiE A
ZM R

GRS, AL, LU BTREIE, AT LA R TV, EJ TR/
B AE—HFEMETREEREER

RS
http://www2.informatik.uni-freiburg.de/~cziegler/BX/

IRZ T SIS AT 55 OB 4R , BEATRAR o 110, Book-Crossing K60 &5 927.8
JIHF 1002 )5 K E AT B o AL E SARIIEG CHIP 25 080, iy S AR . 5
BIPFA A A ROZER B AN 1 —

B R M vl www.last.fm 20 HF T A] T8 AR HERE 9 BCHE 4E ¢ httpy//www.dtic.upf.edu/~ocelma/
MusicRecommendationDataset/

XA —DHTEIEHEE R EBIESE ! 15 Uhttp:/eigentaste berkeley.edu/dataset/ .,

Eclat %
http://www.borgelt.net/eclat.html

AR TSI ApriorifiVE B B A CIOMNZ 83305, (EARRIFAY . WO, Eclatiik
AR TSR KR, SCBLEAR M ILEAR S

£ 5 E—— R HRaS i EVEHE

EyinleS =y

ASFEPFR T AT A ) R R R AR TR RE 5 SRTT , AT SR A 5 3 Am e | I PRI AR R B ——
Bj 13 SeaS i S VNZRRE , TN AR B PR S i A R (ELi 22 A 2 S BRI T 5802
BORBMANGS ) 22 SRR AL rh BN i e deds . 7EUCT MLEYBUESE LA, B
RE PR THEMRAE FARI .
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Vowpal Wabbit
http://hunch.net/~vw/

Vowpal WabbitZil H I F-PRg M SCA i BURFE . 2 51X Pythoni b 4T T #1%E, Al LU E %78
Pythonf Uil . e REHEAE BB RIBCR, Hanss 1236 A I TR R

B 6 E—(E AR N Er# I T S BT

B RS S A
http://scikit-learn.org/stable/modules/model_evaluation.html#scoring-parameter

FATHAZFTERI B N E, BaT AR IR MG I A e AR i R A W B R RIS HT o ARn]
PAZ2I G0 th B AR A R, SEBSOAR IR, PG AER

TR Dk B SR AR IR B PE R DL o IR Z2 N T IR Z W LR IR B, AR
b P i did TR ORI AR I kA R O TR ANTIX —FK, AR RHEF A ARt
FAFMAR R SR G E R SEUE, BTk I L g% .
BAIE S LB M AR E

http://www.nltk.org/book/ch05.html

AREBA I IR AEA HOE A U T A2 20 S AR R g i, i AR T g
i IR MR R R BR B 57 SRR S, ST HERATE . NLTKICE R B2 A —F L 1 TR R,
PR A DL LA . e RS

£ 7 E—REZHELR B RSB A

EERMEE

https://www.cs.cornell.edu/home/kleinber/link-pred.pdf

O 2RISR AR S H AR T 22 A R MR Mo R CRES AR ) — 3. —— e
@ Wi 4544 ( Python A ARIBEFALHL ), ENIETT LIFERIBE SRR AR NI . ENLTKE MA2320164F 245 H iR
SR, —IFETE
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T ARAT TS H5 4152 R 2870 N B BRI 254 TR 15 sSUZ DR AR, 28 REM ST, #i
11, David Liben-NowellFlJon Kleinbergi gliiX — F Mk K T —F 83, X THEEHMBIHR
AR, WICHE W AR

NetworkX

https://networkx.github.io/

WNARAR VUG 228 Ab R A 28 2540, R AT Network XARAT Wb B —— ] fAL EAR 4
Bk st B AR WO A o 59 A — 4 1 SNAP B9 FE i & Xt Python fi T B %, i WL
http://snap.stanford.edu/snappy/index.html,

2B 8 E——F A MK AR AR I IERD

W (3R? ) IEUERE
http://scikit-image.org/docs/dev/auto _examples/applications/plot geometric.html

AT T A P9 30 T A LR 4> ) 3l 5 P A 2 g BN D o ARRT L AR 50 75 SR 48 T 1 i
HEE -

Q RHAARESR T, ilscikit-imageTHEAEAY (3G WL [ AaEs: )
Q EHAFBEIE; 2R TCEAR G e o K R B
Q 7ERUG sk s sl HABTE AR . http://scikit-image.org/docs/dev/api/skimage.draw.html

AT

] b 7 AR Y SR RS 22 B SR R AR T H., FRAT RSO e . 2l 2R 1= A TR
JE 2

W2, T B, R AR Al BTG 24 UL T sk UERS R LA B ARCR . Btk
AR A IS 5 FH AT 77 2R A B —— PR Dy e 35 R n] AR 3K B AR /M55
1R 5

http://pybrain.org/docs/tutorial/reinforcement-learning.html

BHEAZ ISR —A 7 ] —Hg 52z T Sk AR, mARE R e &4 —Beit e 1|
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PyBrainditfft 7 JLFIIRAE ST Bk, AUAFLERI QI MORAERBRAE ik GUUBRE LT ).
FIE—FFAREFE

EmMEEE

AEE TN S AN AT T — R, il s AR Z MR a] AT, SEhn A i
B RE R EUERR TR, (R AAMRIR I At nTRESRTHRA MR B, NoTikhBINLL
LZRENRIBT 28, SCRpm EPLREA B AERCR , fUH RS 2 REAR DX PRI FAT 140
B R NECR R Z B0 OL T, WREBUS 4 IRCR o

HEER

FR2FMEERA N THESS (BN SAR L), BHERSERELS, witE
ReHAVEARTSCIGTERL . BeAh, P, AFRE | A7l A REARR T LIAE R 73 JAT 55 SR A T P —i
PRAEE I a8 A 7 AR A HI 4 S ] i 2

BER N TiEE

https://github.com/robertlayton/authorship tutorials/blob/master/LNGTutorial.ipynb

T I RN G, RS EE ROV R AN VR A1t e P A
fite 5 T HRHNOCIE AR T R R B Zofe , 35 0L b B

10 E—FENER T
BRI

REFIRRRIHN R KM ——— 71, F AT A2 D REE G B i 4 R Bz e Ak
T3 S35, WRIRATHSEHGE , ISR R, (A I A e R A T
338 A CEAR S o N X SO 43 T BRI A M s T L

http://www.cs.kent.edu/~jin/DMO8/ClusterValidation.pdf

XEAR X TIZEENE 2 (FERA SR ) B—13 X http:/web.itu.edu.tr/sgunduz/
courses/verimaden/paper/validity survey.pdf,
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scikit-learnSZH T JLMPEAN 7k, XFEANTHIZEETE Uhttp://scikit-learn.org/stable/modules/
clustering.html#clustering-performance-evaluation,

AT IXEET7 I, AR RE AL HIWRLE S B T LIRS S A R IEHOR . RS R BERS Bh3RAT
PN SR e BUE—— R A 2 b TR AR A
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