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AEFHENRET— N LFRNITERNBscikit-learnfEBEXASIT TR, ZalE: $1E20
ERRRIN A (FriEd) .

EAETR, BIISEMENTRE:

o NNESIHFAREFISEE]

o MEUEGHRRF IR E

o )| ZR RIS G 152

o [FRMISIERRIHESIFILHEFID RIS K E

#FT4E
EFHRZEGEZHI, {RimZEsscikit-learnFIpFEEKAMKES,
TEEXAIBEESRINstallation

IZB RGBSR LATEARAYscikit-learn3Z{4- 2 RHKE] -

scikit-learn/doc/tutorial/text_analytics/

FEXHT, MiZ8ETUTR:

e * rst files - {EAsphinxSHIHFESRY
e data - AFEEARIRIEUES

o skeletons - ZIJAMPNATTE2RFIRIA
e solutions - AR

Ra] LA skeletonsSHIZNREER FRISIAEET, FEans Ssklearn_tut_workspace, XAEFREATLA
IHECHGIERRTTA, RNEAMRERNAE:

% cp -r skeletons work_directory/sklearn_tut workspace

MesFITEFTELIE. 28 FXHNT, &BIT 312
fougn:

% cd $TUTORIAL_ HOME/data/languages
% less fetch _data.py
% python fetch_data.py

#INE; "Twenty Newsgroups” #iEEE
XE “Twenty Newsgroups” EBRERE SR
20 Newsgroups #HEERALI20000FTEHRENENES, AREE 720X RFERE., XL

MEfEHKen Lang A7 SHEMANIESE “Newsweeder: Learning to filter netnews” W&ERJ, 20 N
wsgroups FIEERRENEEFZ I B ATIASILIEFRITIER, BREFXXADSEFIRE.
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R, F)EERsklearnEZRIEHRENNFESNNE20 newsgroups #HEE, =%X, (REAILAERN
TEEIES, Bsklearn.datasets.load files f5AA#EHIAI20news-bydate-trainF3{43k,

ATHLAE, R —MIFP, FMNRARXF20EFRIAHHETRE:

>>> categories = ['alt.atheism’, 'soc.religion.christian’,
‘comp.graphics’, 'sci.med’]

IAEFA IINEE TR 4SRA0FEIRY S -

>>> from sklearn.datasets import fetch 20newsgroups
>>> twenty train = fetch 20newsgroups(subset="train’,
categories=categories, shuffle=True, random_state=42)

REIEEEE EsklearndhfiibunchiLif: BESNFEREEFENE, TG pythondfdictaiobject
£F7E), target names/EIHHREFE 75!:

>>> twenty train.target names
['alt.atheism’, 'comp.graphics’, 'sci.med’, 'soc.religion.christian']

INEEIRBTFRIUEEUERMETE data/gtt. taTLAEREfilenames/E4i751a):

>>> |len(twenty train.data)
2257

>>> len(twenty _train.filenames)
2257

FIEMNEMISE— N HRIE—1T:

>>> print("\n" join(twenty train.data[0].split("\n")[:3]))
From: sd345@city.ac.uk (Michael Collier)

Subject: Converting images to HP LaserJet III?

Nntp-Posting-Host: hampton

>>> print(twenty_train.target_names[twenty train.target[0]])
comp.graphics

BIEFIFED) IGEPFES N SIINAEREE. EXMIFH, KBIEHEHRIERISEE]
RRHBRS NIRRT, KolBIERBHNEFRINVFFiEEtargetE@E:
>>> twenty train.target[:10]

array([1,1,3,3,3,3,3,2,2 2]

A LABLA TR 55 RSB IR IERFR:

>>> for t in twenty_train.target[:10]:
print(twenty train.target_ names[t])

Eomp.graphics
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comp.graphics
soc.religion.christian
soc.religion.christian
soc.religion.christian
soc.religion.christian
soc.religion.christian
sci.med

sci.med

sci.med

(RALGEREEATEREIIER, XMYLATXFEASIER: (RRBEES—MERRRIE) |14
B, FLUNGRISEREE R ZRRIET)ISk.

#INSCA S B
ATINASHERNEYS, BERIIBEE ARSI SERSIRE,

##Bags of words

BEMAT SIS RIS

1. I P A SRR I B RIAS B — MEEHId (R NSAMSIEIS 23 Kdict)
2. AR, TSI RS X, |, ErS R aawrE e BAgidiE.
fBags of words5iAF=4EHIRRAVEEREN featuresEiBHERREIEAMAE : £AF100,000

EFEAREE n_samples == 10000, $HEREXHEZEEfloat32f9numpy arrayZx, BBAFEE 100
0 * 100000 * 4 bytes = 4GB §7F, BPEEXSTHAINITENKR EERMEN.

=R, FHEXPRAROENO, FNGEERGSPERRNSERNES/LT, FEit, BihAN ba
s of words RUZESR RHAR) SERSEUESE. HTTUBETRFHEEEFIFTRIRED KON,

scipy.sparse FEFFIEZ N T #ERXFIAIRRIKITHIEHRSSM, sklearnNEEFELEF 7 XFEUELEA.,

##{EAsklearni#{T931a (Tokenizing text)
MATUNE, SiEfTERESESRANT, FLART IR B A R ER E

>>> from sklearn.feature_extraction.text import CountVectorizer
>>> count_vect = CountVectorizer()

>>> X train_counts = count vect.fit_transform(twenty train.data)
>>> X train_counts.shape

(2257, 35788)

CountVectorizer 3718 N-grams BiasiF=r/F5. —Bfit58hk, CountVectorizerfEI7FC4FiE
5189dict:

>>> count_vect.vocabulary .get(u'algorithm’)
4690

B e SRS B R AN B B PO DR,
G I RS IR
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HHRBINREE— M in, EEFEEN TR ERAONAPRERN Y HIVR S SRS’
=, BMEfIIAERE .

AT EEEHI DATSNES, FERAMNEFTE N REHNHERIAZERRNEEE . XN
FRA9tf  (Term Frequencies, a$R) .

B—NFELZFETRZ, —MERERER), UENEHESERENA. ELFEEHRHIE
e RIS AR ER AR E.

XIS ER tf-idf (Term Frequency times Inverse Document Frequency)

tf 70 tf-idf FLABE FTEAEHE:

Kt

L'.

>>> from sklearn.feature_extraction.text import TfidfTransformer

>>> tf transformer = TfidfTransformer(use_idf=False).fit(X train_counts)
>>> X train_tf = tf transformer.transform(X _train_counts)

>>> X train_tf.shape

(2257, 35788)

£ EEGMEESS, FellSehER Tkt &R AR estimator, &({EAtransform(.)5ixKEH
BT EUEREEE A tf-idf T, BIEER TEBXE N RS FHE—RLURD>
hEtE, LAMMUBSSAIThEER L EAME—8:

>>> tfidf transformer = TfidfTransformer()

>>> X train_tfidf = tfidf transformer.fit_transform(X train_counts)
>>> X train_tfidf.shape

(2257, 35788)

#1850 2555

MARNMNSEER TR, EAITLWIG— o ResHE=A T EdEa03550. Fi1ELAnaive Bay
SR, Zn eI AR M— P RIFIIEL. sklearn&& 7T naive BayestyJ L MNEFHhR

, HP 2R IRARES T,

>>> from sklearn.naive_bayes import MultinomialNB

>>> clf = MultinomialNB().fit(X_train_tfidf, twenty train.target)

FRNFETAISERIZER], BAIRERMN LA VF—ERYZEMERHE. ARNE, FNEEEATidfTra
sformerfitransformysix, AR fit transform, EAZEIFIIERERIIGHEASitD T,

>>> docs _new = ['God is love', 'OpenGL on the GPU is fast']
>>> X new_counts = count_vect.transform(docs new)

>>> X new_tfidf = tfidf transformer.transform(X_new counts)
>>> predicted = clf.predict(X_new_tfidf)

>>> for doc, category in zip(docs_new, predicted):
print('%r => %s' % (doc, twenty train.target names[category]))

'God is love' => soc.religion.christian
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'OpenGL on the GPU is fast' => comp.graphics

#HETEE

T EINfEEHEERvectorizer => transformer => classifier T{ERIE, sklearniZfit 7 Pipeline2s
ZRRNTREDRR:

>>> from sklearn.pipeline import Pipeline

>>> text_clf = Pipeline([('vect', CountVectorizer()),
('tfidf', TfidfTransformer()),

(‘clf', MultinomialNB()),

)
Hrhvect, tfidf 71 clf 2MEHEN. FIMSE TEMSER—THEIIINRE. WEIGHE
B (SIEVHIEHE. . 9R8F)I1%) | MNEEELUTHS:

>>> text clf = text clf.fit(twenty train.data, twenty train.target)

#E AR SIS
TSR E TR IEfRER 2R R A ERAY:

>>> import numpy as np

>>> twenty test = fetch 20newsgroups(subset="test’,
categories=categories, shuffle=True, random_state=42)

>>> docs_test = twenty test.data

>>> predicted = text_clf.predict(docs_test)

>>> np.mean(predicted == twenty test.target)

0.834...

BABR1G83. 4%RUEMR, IEBAIEEEDERALIESVMEREREEIFIER (LIESVMEEiEsh
Zﬂj%ﬂgﬁﬁﬁ’ﬂflzliﬁ%%iﬁ, EfAttnaive Bayesig—L) . FfUNNBEERBEETHID SR THHR
R o

>>> from sklearn.linear model import SGDClassifier

>>> text_clf = Pipeline([('vect', CountVectorizer()),

('tfidf', TfidfTransformer()),

(‘clf', SGDClassifier(loss="hinge’, penalty="12',
alpha=1e-3, n_iter=5, random_state=42)),
)
>>> = text clf.fit(twenty train.data, twenty train.target)
>>> predicted = text_clf.predict(docs_test)

>>> np.mean(predicted == twenty test.target)

0.912...

LtAhsklearniF2MH T BIFMATERITL T A :
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>>> from sklearn import metrics
>>> print(metrics.classification_report(twenty test.target, predicted,
target names=twenty test.target names))

precision recall f1-score support

alt.atheism 095 081 087 319
comp.graphics 088 097 092 389
sci.med 094 090 092 396
soc.religion.christian 090 095 0093 398

avg / total 0.92 0.91 0.91 1502

>>> metrics.confusion_matrix(twenty test.target, predicted)
array([[258, 11, 15, 35],

[ 4,379, 3, 3],

[ 5 33,355, 3]

[ 5 10, 4,379]])

EREEMEILAEY, FiERERatheismERLLcomp.graphicsERZERE.

HEFAMISERIEE S
Rile&&TfidfTransformerspfERA T —LS4, @0 "use_idf” . B, DEB[BBSBRESSE, W
ultinomialNBS #8868 &858 #aipha, SGDClassifierf) &1EF&#alphass,

ZNERpiplinesPRISELZARBAERY, HIFE—FHELRTE (exhaustive search) FHEIFA]
HESHMEPRIFISHES.

>>> from sklearn.grid_search import GridSearchCV
>>> parameters = {'vect _ngram_range": [(1, 1), (1, 2)],

'tfidf _use idf': (True, False),
'clf alpha': (1e-2, 1e-3),

o}
BRRY, HFELERTTEFTHEHERARN. MNRFANIES%ZCPU, F(ITLUETIREN jobs = -1, LK
BRITENERFIERIcpuE THTITE.:

>>> gs_clf = GridSearchCV(text_clf, parameters, n_jobs=-1)
%@Tﬁ?%ﬁﬁﬂ%ﬁﬂ’ﬂsklearnﬁﬁ!—ﬁo BN MR/ NEIRE P HURBEMISIER, LAdarait
AtE):

>>> gs_clf = gs_clffit(twenty train.data[:400], twenty train.target[:400])
GridSearchCVRSfit /7 AREI—1 0288, FATTLAEREH TN :

>>> twenty train.target names[gs clf.predict(['God is love'])]
'soc.religion.christian'’
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BER—HH, XMDRFEESEATIFMRY. F(ITLUER BHEMNZIISR PIREN A

HISEBIER.

>>> best_parameters, score, = max(gs _clf.grid scores_, key=lambda x: x[1])

>>> for param_name in sorted(parameters.keys()):
print("%s: %r" % (param_name, best_parameters[param_name]))

glf_alpha: 0.001
tfidf _use idf: True
vect _ngram range: (1, 1)

>>> score
0.900...

BIWERE

#IRIE TS

RN LR B REF 58S, Esklearni8 EESEIT:

o Zii{Tt—ItCountVectorizer FAYanalyzer 1 token normalisation

o MNRUFRRBREM, ZHERARETIERE

o NRBANNHEBZNEEM, AJLAEE Multiclass and multilabel section
o Ziff#ATruncated SVD #HTBEEN DT

o fEFOut-of-core 3 KT EF IIRINAMNBE I EFAIEIE

o =ik (#FH Hashing Vectorizer EiCountVectorizer

JRIZgEE: sklearn-SCAR T


http://scikit-learn.org/stable/tutorial/text_analytics/working_with_text_data.html#exercises
http://scikit-learn.org/stable/modules/multiclass.html#multiclass
https://ld246.com/article/1463123451349

