5 PREFACE

TR KRR MR8 B - ATBESFFTROKEZREFE - £SERBAEHE
WHTE  BRFZENNAEPCRAFRMINET - FE L E=EBIUIFEIT
BMEZ CEAMBEMEN @ RIMES2BRARE  MALBZEAIHE
NEE - BIEMERE  WEEEBTNEER  EMBE ' INESHES  BFEMNE
2, MEENBEEENMERENES - AMEmBEIEINEES P » Python R
R RE BTSRRI EEASFIHCNDESRSEEN  BbE—
RISBRER S EAB/EER - Bt » 25 Python R TEEFEROVKESE
RE - IR R EMER R HEEFEGR o

AEEZERAREEHM N0 BIEFTREMN - WSBAR ABTREEN
O 2BENERBOER - BUERSEETES  BEEFBAOREE S

PRIERANAZEEHES BFRBREMSOERERKIS TREEF LB ZICIE0
75 o B - SPEBILLipynb L VRH TE  ABEART —EBNFTEIF - D0
RBBHREREHEE - MAEBSREBNGECHRAINEEE  BESREUREFH
BN2R > NRSBEHEREE S RAEETHIVERR

BREAEEEREEHFER RtEPES UREBEXRZIRET VT HIET
LbE - SBLEKRZBANEE scikit-learn IREFRZIVNG - EEELALEBEE S EEIM 5 ARESS
BERIUNFS - 2 EAAB Python EVIEEEER - BF® numpy » pandas
matplotlib FEHNEE @ BEEBMEKFST » RIERE ~ MEDNEMEE - MR
ENERREINMEZBINPIRE - BRELFASHERNERZRAS  (DEEIB
B BEMBER NGRS THEEBEBZEBY IR °

EASEBNERPZHHZRE  FEZRBABMLENNE  SEAESNBE
REGHREERADR  EEREEBRNAEREERE  FN'RPE 2P
2. B BSREREERYIMIRE  FREASRHFZEROE  MHXA
NWEBESITEEREEERB2E  FFEREH -

HEBBHHEBRSER  ASHRBVAFPIL > HUBBERE  AERNIER

2 BEWEBD KBNS ST 5R
/V
% o
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7-2

KRR B R

ROEFOALBE (Al SEMNARHBONFR  MEESBE AIARPRER
BEMREEONZIEE  ©HEREERUNEESEMBIRESEERILPT LK
ELEFRANEBBHENTE ERERMURASHRRN c HRENET » BEME
BBRMGECHSEAIER WA — KRB LEBRLEVRE o

WREBN 2B | BREIINFRBAREZIANSHERT » (L PHELERVAR
EIRT  DIHEFRAR R EENRE - T ZRINEMN BB L SR SN2

BE B 3IRUNIRARB2E R LEBIRIGIVEE - A2 RIS SLLRIGER,
15 [EREIEST 7-1 1BV BREBSEIE (Natural Language Processing ~ NLP) [}
K 7-2 Bi0YF BRI BRI o

7-1 BAEERIL

BXRESBRREHZERMERELEETPERINSEESKIN BENF BE3F
MXZFHBMlD NEFWHE - S5ERBNE ~ DIXEE ~ HIB&BS » FB 8§ Twitter
23 EZ RSN PEERNINE RFAFHHBRENRESHERE - iRIEH
EBRNEE  BREBESRIE (NLP) SSIEMRIE2URATERNFTRE » T
FWARSTEREIBUDOTAE (ARE)) BARGBSEIR - NLP B REVEMA M
BHEEHE  BNESIER  MSRBELRBMNEBSHENF -

7-1-1 BREBRE

XFROLBRIFGBILER RIEBREAEREHASASENRET ZHE RN
DITHEES BIERE - BEWL  ERIRIEBEEERLEXAEBERHNIRE  AEE
Lo RIS REE B NGB S RIZOVRIZ B IR -

”$2ﬁ%iﬂ%ﬁméw STHSBILXHER BETEARNBELRF (WX
BYTRENZEBFTT ToAFTRNERS) R RENRGEHYERESNE
EE%OI%%YKT¢%£%@E%B%% REZMEEETES  BItETR
SERBRIRRTIR PR SHE—LIBR NIRRT RIBEFE RN eEEEBRN
FEON (B0 BRFTRAREY  URMAERSETENYTHRE  BERAR
RZERIENZ IR ITOIERES) @ REBDFIRIEEBHR o
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BN RNERMNER B BT BEIEN replace() B EIMUE BN RIRTR
LthER S SARSEE Ao BB BREFROVERR T IR - TREAPR 5 #LIFFDIPT B R R RAN
HITREBRERIE - AR TEHPEEE—BRE=EFT BB FZEE—E
SHMAMBRETTIROY Unicode B2 (key) * LA None BfE (value)  BFEE
translate VKR F HA BT PRIREITEIR o

EHIFZT ex7-1-1_2.ipynb

texts = ['Pikachu is a short, Electric-type Pokémon
introduced in Generation I!!!",

"It is covered in yellow fur with two horizontal
brown stripes on its back. It has a small mouth, long,
pointed ears with black tips, and brown eyes.',

"It evolves from Pichu when leveled up with high
friendship and evolves into Raichu.']
len(texts)

[1]:

0NV WNBR

[1]: |3

[2]: import unicodedata
import sys
punctuation = dict.fromkeys(i for i in
range(sys.maxunicode) if
unicodedata.category(chr(i)).startswith('P"))
texts _no _punct = [s.translate(punctuation) for s in
texts]

O 00 NGOV WNER

texts_no_punct

[2]: ['Pikachu is a short Electrictype Pokémon introduced in
Generation I°',

"It is covered in yellow fur with two horizontal brown stripes
on its back It has a small mouth long pointed ears with black
tips and brown eyes',

'It evolves from Pichu when leveled up with high friendship
and evolves into Raichu']

BREEITHIL (tokenization) » AHEEFENIYFHIECHIL @ IEERERF LD
ELRBERBENET - BRBPICKEBIRAT BRI B0 LR Y
M ZE B2 REVEME - PTIAEE0Y5e R L ST REEEFIA splitOT)EIZ2E B JuKIZER © iS4
NB—EERHE2FBBMRESRIETESE NLTK (Natural Language Toolkit

7-3
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for Python ) » BT X @R8I DIRIFINEE © 7E[E T ERBIFE NP E —REE N nltk 65 -
TERERFETH - LEXXHER - MENEM nltk BIhBIFLE

[3]: | 1| import nltk
2
3| # E—XEN nltkfF » BT LXIHFREZ )
4 | nltk.download('punkt")
5 | nltk.download('averaged perceptron_tagger')
6
7| # FE—#EELL
8 | nltk.download('stopwords")
[3]: | True
[4]: 1 | from nltk.tokenize import word_tokenize
2
3 | words_1lst = [word_tokenize(t) for t in texts_no_punct]
4 | print(words_1st[0])

[4]: | ['Pikachu', 'is', 'a', 'short', 'Electrictype', 'Pokémon’,

"introduced', 'in', 'Generation', 'I']

[5]: 1 | from nltk.tokenize import sent_tokenize
2 | sent_tokenize(texts[1])

[5]: | ['It is covered in yellow fur with two horizontal brown stripes
on its back.',
"It has a small mouth, long, pointed ears with black tips,

and brown eyes.']

BFRELEEINVE  FAEFBEPEEEBBNTN  LLOEE i a-
the ~ and % » PXIBMA TFH, ~ "KL~ T8, Z o ELBENSBLBHIER
T IR (stop word) ° NLTK hE—RBAEIINHIE - Ak
H TR AL - BIBNREEIERGENETE o

[6]: from nltk.corpus import stopwords
stop_words = stopwords.words('english')
print('{S1k53 : ', stop_words[:5])
print('12LL5ERNE ="', len(stop_words))

No uph wnNR

for i in range(len(words_lst)):
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8 words_1st[i] = [w for w in words_lst[i] if w not in
9 stop_words]
10

11 | print(texts_no_punct[0])
12 | print(words_1st[@])

[6]: {21k : ['i', 'me', 'my', 'myself', 'we']

BLLREE = 179

Pikachu is a short Electrictype Pokémon introduced in
Generation I

['Pikachu', 'short', 'Electrictype’', 'Pokémon’, 'introduced"',
"Generation', 'I']

EEETNORXE[EOEELY - BIgeiEh IR IREMR (affixes) BIF VIR
EH539%F (word stemming) @ ER—ERFHEEAFTRAEINVERR - LMRSBH
SRR ° L5 RE _LMEEHI#EAY introduced £ introduce B 53%FF introduc » X
FEMBRAHRANE @ BFR ROV 601838 o FE B8 IR0 i 59 8RN o] BT
=D BHEIBERRES X E[ETIEE o NLTK RIEREIZIFER K
1F#IREVE S A (Porter stemming algorithm ) » S FBFRVEVAF AT BBIED
BRIASEIFIEF o

[7]: 1 | from nltk.stem.porter import PorterStemmer
2
3 | porter = PorterStemmer()
4 | stem_1st = []
5
6 | for words in words_lst:
7 stem_lst.append([porter.stem(w) for w in words])
8
9 | print(words_1lst[@])
10 | print(stem_1st[0@])
[7]: | ['Pikachu', 'short', 'Electrictype', 'Pokémon',
"introduced', 'Generation', 'I']
['pikachu', 'short', 'electrictyp', 'pokémon', 'introduc',
‘gener', 'I']

EBRESRIENPREEE —ENEREAZEENTE AT —BFHN0
FEIMIEE (Part-of-Speech tag » POS tag) - OJ3E38 NLTK 23I#R 56959 141E3
25 pos_tag()2K¥1B8 5TV EITIRES + MIRRMBRERIIBI » [EIENT

7-5
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@xze—E il B5SE5FHEESEM o L9 NLTK {892 PennTreebank 53
MR - HIEE TOEHID - NNP REXFEB®BE ' I EF S ' m VBD BI2E)
909 EET ©

[8]: from nltk import pos_tag

words_tag lst = [pos_tag(w) for w in words_1lst]
print(words_tag lst[@])

A wNn R

[8]: | [('Pikachu', 'NNP"'), ('short', '33"), ('Electrictype’',
"NNP'"), ("Pokémon', "NNP'), ("introduced’, 'VBD'),
('Generation', 'NNP'), ('I', 'PRP')]

[91: | 1|# H2BEETHE
2 | [w for w, tag in words_tag lst[@] if tag in ['NNP']]

[9]: | ['Pikachu', 'Electrictype', 'Pokémon', 'Generation']

BE NLTK BHEVEM RS HREN N ECEBEABNELHR - BURER
TERFPIBLGHVETMRIBEAITHTI0 » ILIF NLTK WRIBHEEIIRBE AR
#22 o R EIlFRRI R % e —BRARBIFERIE (corpus) » MIRHE—{E536Y
At RIBBREERAKREDLD o

BEEELFAMNFHRERRE—BAFTY —DEXIE—RIXE ' BIHLEEXY
ABZMAFEER 1 SEFEER 0 E@INEEQEIB scikit-learn 12109
MultiLabelBinarizer()3R3ZER, @ K NE2EEAHIFRN ¢

[10]: from sklearn.preprocessing import MultilLabelBinarizer
tag lst= []
for words_tag in words_tag lst:

tag_lst.append([tag for word, tag in words_tag])

mlb = MultilLabelBinarizer()
mlb.fit_transform(tag_lst)

o NOuUVh WNR

el,
0],
11D

[10]: | array([[0, @, 1, O, 1
[1, 1, 1, 1, ©
[0, ©, 1, 1, 1

J )
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[11]: | 1| # BAT/FESHE
2 | mlb.classes_
[11]: | array(['CD', 'IN', '33', 'NN', 'NNP', 'NNS', 'PRP', 'RB’',
'VBD', 'VBP', 'VBZ'], dtype=object)
[12]: | 1  data = mlb.fit_transform([{'ZFXfT', '"&rT'}, {'/AEE',
2 "BUEE'}, (&} ])
3 | print(data)
4 | List(mlb.classes )
[13]: | [[0 @ © 1 1]
[0110 0]
[1 000 0]]
[HBE, TN, G, RER, CBE']
7-1-2 FARKER

EACBRI—ENBVERST ~ BIRIERG R » RIEBMUREFAME 2% KESETH
SHENE » MENBREILZBIGK S BRIFREE (Bag-of-Words » BoW ) o
EERNEERFHRERNDEY — BRI NEARNFEF[ L TXER R
ZREEPNESR MEEREENRTERIEZINBIRAE - RS2 » BoW 7
A R B EREARE BUZATERNEREIPHNBIRRENS RN
e MRERNENEREEREFRENTE —EBEIAXENEBE - BRAIES
2 BoW A EBEEBRM - AT RZBRFFMMER - N X PE8E53869E
% At @BE L —IZDNEMEEE o Scikit-learn EYEBY CountVectorizer()8ES{&E
R NEANRERAFFRERE - ETNH2EHH2485R0 -

[14]:

1 | from sklearn.feature_extraction.text import

2 | CountVectorizer

3

4 | corpus = ['This is a small document.',

5 'Pokémon document is the second document.',
6 ‘Pikachu is a short and Electric-type Pokémon.
7 It has a small mouth."',
8 'Is this the first document?']

9
10 | vectorizer = CountVectorizer(stop _words='english')
11 | X = vectorizer.fit_transform(corpus)
12 | print(vectorizer.get feature_names())

-7



7-8

Python 3.x #2323 28 5 2 EdfE MR 45 5 304

[14]: | ['document’, 'electric', ‘'pikachu', 'pokémon', ‘'second',
‘small', ‘type']

[15]: 1 | import pandas as pd

2
3 | df _vec = pd.DataFrame(X.toarray(),
4 columns=vectorizer.get feature names())
5 | df vec
[15]: document electric pikachu pokémon second small type
0 1 0 0 0 0 1 0
1 2 0 0 1 1 0 0
2 0 1 1 1 0 1 1
3 1 0 0 0 0 0 0

[16]: 1 | vectorizer2 = CountVectorizer(stop_words="english',

2 ngram_range=(2, 3))
3 | X2 = vectorizer2.fit_transform(corpus)
4 | print(vectorizer2.get_feature_names())

[16]: | [ 'document second', 'document second document', 'electric
type', ‘'electric type pokémon', ‘'pikachu small', 'pikachu
small electric', 'pokémon document', 'pokémon document
second', 'second document', 'small document', 'small
electric', 'small electric type', 'type pokémon']

A3 CountVectorizer()iF o iFZ@RTFE — LS EE@BRIBEZESBES - HIL0 :

bR ST RNFE BT FBSE input REWLBERIZBAIER o
2% lowercase RECOBERR/NEFE » TARBERRE °

REZSEN stop_words AJIBECAIRINBETNIIRKBIRIFIEE © BIRAERLY
AR EHFLHKIR (JZZE https://github.com/igorbrigadir/stopwords ) B

nitk B2 HPZ— BILERAI P FEIR first IWERIFLLFRER - B2
IRBTE nltk BSLEFFEE o LEIh - HAKIRFPENEEHIROREE

first

&5

IEF3 LB ERERTE max_df = 0.8 AAXREBIE/ \ X EPBIRERISLES

MARFETE max_features = 5 B [APIBZF AR ABIBIAE
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e NEREN MWIEZERER (BRI ' 2-gram) HEEDH (LT
multi-gram ) 8948E o BIHIDPERTE ngram_range = (2, 3)BI R BEATHE — il
=TV o

o ERAZ% vocabulary IS BRIBNFEEBREBEIANIIFRD ©

BRIb 29N - BN NERERBBRIMEA - BHEFBRIRIFLLES * BoW &
SEFEENFHAEDREEEN  EEEERGRESBHEEDHIREETM[ o
M BRXEEZEEVIDAER  FEIREBPAZHNESR 0 BI2RhH
FRAEkE (sparse matrix ) - VB RECERIEZE B EIT 15 EUD T\ o KB ERES
22f& M CountVectorizer()785% B2 8 A HRAEME o

EBIAY BoW P REEIUFIRRAFRFVIES  BEMUFAKRZE @ Ex—EEL
REHZXEP  BIZOHBANENEEURESFHE R —EEFEXEAN
BIRBREL - BRERBEL VLI ENEEMMS o k7557 * & pokemon 1R
BUHIR  AERXEBNEJSHBEASTHEEIS - MIFEEEMFIZRA - Bt -
M998 {4582 ; (Term Frequency-Inverse Document Frequency » TF-IDF ) Bl
REEMEFEETE - AMEIEE0RES - E88MS » TF-IDF 8 LA N2 #ER ¢

e 5388 (Term Frequency » TF) : 182 XEE58 w EHENXE doc PEIRHIE
o PETBPOAI tlw, doc)2IR » HP count(w, doc)@ w1t doc PHIFHY
RE + M size(doc) BB X EHHRFAEN o SELLENEE R HFNOLIRAEE
TERY  DUERREEERENNE @ FEEH—BERERNEEITESI
YEBEEENPIRAY B —FHEANEZ 4B o

(f (w,doc) = count(w,doc)
’ size(doc)

o YU HHEE (Inverse Document Frequency ~ IDF) : A EBI—{@503EBES
XHRBEEM  STEATN idf(w)I0R » HP nwc EXHEE @ diw)BIZEBER
2 wBHXHEE - IDF ANERERENENTESE - MERFINZ
scikit-learn BYEBV5 T c ATNP » DAL 1 BEBZIREFTFEL dfiw)
£ 0891E% - EVEENAIA 3B RIARBKMNF[EBRIH T RAARNESE - MEE
NS00 1 RIZBR 3 AGE idfiw)ERY 0 ©

7-9
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1 L i@ 5551 248 S MR- T SHEIRER tf-idf(w, doc) = tflw, doc)Xidf(w) * FB
PLEE — @588 — X4 EE M - BRATNa] &L TF-IDF X 281852 FE@5E7E
EXHER KRB TF 8K )  B%mAMEIDEIREEMCEP (B IDF X))
AR AREEFEERBHEREN  HEEM MRS o DLtk - TF-IDF B@R

BREXHPABLIRNBEBES P BRIEE -

AHEBENRR ~ XFERE) (text mining) SYENEBSRIE * TF-IDF FE—EH
SHVIOREREE - B BOISEIEENRRERAREESIZE /R ERPHEES
X2 EBVAEEITIZE o 3B)E TF-IDF St ESEINHEEEE M @ BEEE X465
ANIELD » MERTE S S BIR VSRR B L © Scikit-learn 12t MT&5T & TF-IDF
it E—B2EFEMA CountVectorizer()ETRIZE{LE ' BEM TfidfTransformer()
518 ; R—RBRIREEM TfidfVectorizerETRIE - E N2 EHH

l:

[17]: from sklearn.feature_extraction.text import

TfidfVectorizer

tf_idf = TfidfVectorizer(stop_words='english')
X = tf_idf.fit transform(corpus)
print(tf_idf.get_feature_names())

# Bii&E5909 IDF 18
tf_idf.idf_

W oo NV WNPR

[17]: | ['document', 'electric', 'pikachu', 'pokémon', 'second',
‘small', ‘type']

array([1.22314355, 1.91629073, 1.91629073, 1.51082562,
1.91629073, 1.51082562, 1.91629073])

[18]: | 1 | df_tf_idf = pd.DataFrame(X.toarray(),
2 columns=tf idf.get feature_names())
3 | df_tf_idf

[18]:

document  electric pikachu pokémon second small type
0 0.629228 0.000000 0.000000 0.000000 0.000000 0.777221 0.000000
1 0707981 0.000000 0.000000 0.437249 0.554595 0.000000 0.000000
2 0.000000 0485461 0.485461 0.382743 0.000000 0.382743 0.485461

3 1.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
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[19]: import numpy as np

from sklearn.preprocessing import normalize

index = ['document', 'pokémon', ‘'second']

tf =np.array(df_vec.loc[1,index])/df_vec.loc[1,:].sum()

idf = np.array([tf_idf.idf [
tf_idf.get_feature_names().index(w)] for w in index])

tf_idf_docl = tf*idf

normalized = normalize(tf idf docl.reshape(1,-1),

10 norm="'12").ravel()

11 | dct = {'TF': tf,

12 "IDF': idf,

13 '"TF-IDF': tf_idf_doc1,

14 '"TF3{': normalized}

15 | df _docl = pd.DataFrame(dct, index=index)

16 | df_doc1l

O o0 NOUVT A WNER

[19]: TF IDF TF-IDF IEFRIE

document 050 1.223144 0.611572 0.707981
pokémon 025 1510826 0377706 0.437249

second 0.25 1.916291 0.479073 0.554595

BED EMERFIESCE) 1 8Y document 35BS ZFTIBMEEN S 1 ££8Y TF-IDF
RUAIRSTELR - 8 - K NIETENTRE@ZEY TF = 0.5 B IDF = 1.223 »
183k 2 %135 TF-IDF & 0.612 ; HX » DBIE XS 1 W={@588ETTE @ BE
TF-IDF [6)&[0.612, 0.378, 0.479] ; &% ' ER L2 FRILBRaEREENK 1

#ﬂbwmmﬂdxgzizﬁiiﬁ&bwmmﬂzﬁ%$§+hﬂ2ﬂ

B e HIoI IR RBIRAE — @5 2AY5358 IDF {8 (U0 pikachu) [EHIREDEZ
B)BY5958 (20 documnet) BF - MAIBHRE 2 FYNEEM (TF-IDF) SMER
BEHREAMZONEEM  TBREAERSE 2 FOYNF[EBR D » (F1353588HI
g o BE L - EEARFT YN EATH TF-IDF Bl kAR E IR L
M8 EREVER - AR BE& 2N (Euclidean norm » L2 norm) {FiE
B FIM—BZOMEREENTELTIA 1 MEBTEMEBEFT IR NENERL
FBELIE (cosine similarity ) O] BEEM S NFEQSEITRRE ©

7-11
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7-1-3 BRI

FERZ NLP BYEMRBIE D  IBR DT (sentiment analysis) MEER B END
FTEWBERDITIE XYY X ENEIE (polarity) » BlIEEHEBEE o fETT AR IE

BRITHEZINEFR BREBEAAENETR S RAH  MELMEE SHER
LB KRORERM - 1BR VHEE)EH%’J&\WLEB%MBUE/fZ— Rt EE2ith
EREIRGMITHE  STMIZHE  SHIER  REEQF -

SR ERBIME/NEIERI8Y NLP ERIRIEET T SR/ mEUEE  0VIERIDHMT
BN mEE K BREEERENE (Internet Movie Database ~ IMDb ) » 2] 5411t
(http://ai.stanford.edu/~amaas/data/sentiment/ ) ER/SRIBLFHIER - ZEVEERS
B 50,000 BBV mAEMM - HpB—FmoVEHEREEAIE (positive) » 5

—*BIA8 (negative) o EERSAH 10 DORIIRET @ EMMEVFTHRNATRED
HgiBd (8) 790 MBER (8) 4 pRIREMEME Eﬁ?/\ﬁ/\qjﬁﬁﬂi’ﬁﬂﬂ UGN
REGTEBER  BEEEXNARASBE I0E  SERRAYE —IEXSE
B8R0 S s EAET(E o

& NEVEEHITESEEY IMDb EIEEER - RPEMELE 5,000 E51FHETONT  BOEA
K’éﬁé‘ﬁﬁﬂ%?ﬂ ° ?ﬁé%ﬁ@dﬂ@?ﬂ%# BB S BN HEHEFTINNEMSS
VB EIRBE A BEEAN NLP I T2 ©

B 1720 ex7-1-3.ipynb

[1]: 1 | import numpy as np
2 | import pandas as pd
3
4 | size = 5000 # HEEIS A - BI&ESIF]
5
6 | df = pd.read_csv('IMDb_dataset.csv')
7 | df = df.sample(n=size, random_state=0)
8 | df.reset_index(inplace=True, drop=True)
9 | print(df['sentiment'].value_counts())
10 | df.head(3)
[1]: | negative 2553
positive 2447
Name: sentiment, dtype: int64
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review sentiment

0 John Cassavetes is on the run from the law. He... positive
1 It's not just that the movie is lame. It's mor... negative
2 Well, if it weren't for Ethel Waters and a 7-y... negative
[2]: | 1 | from sklearn.preprocessing import LabelEncoder
2
3 | le = LabelEncoder().fit(df['sentiment'])
4 | df['sentiment'] = le.transform(df['sentiment'])
5 | df.head(3)
[ 2 ] : review sentiment
0 John Cassavetes is on the run from the law. He... 1
1 It's not just that the movie is lame. It's mor... 0
2 Well, if it weren't for Ethel Waters and a 7-y... 0

[31: | 1| # FVmBS HTML (25 © B8 7 REMIFFEI5r(e.g., (5 [)
2 | df.loc[@, 'review'][-150:-100]

[3]: | *ch needed.<br /><br />All the three principle char’

B IEImRERNBIREZF 0 §4K A BeautifulSoup EUBIR AT B ABEENN
HTML 2% - 5 SEERR - B RBRPERETHANRGL « RERTHRUR
HtF%Som » MBRELFRNERBRZ » FIUE MERAERKRTIV (regular
expression ) ZREZIE o K NEVRRIUVEP » 5 10 {THVERFRI "\[[M1*\]. BEY
TEREXTAEPERRABRABGIRGM ; M3 16 1769 "r'[*a-zA-Z0-9\s]' 5 KZKREY
B SKNBERXZFH  IFTHERINMIFABES T REIBNLE r ERAFEESR
REHE (kIR0 ) B94&H o B Python B9 re E4HEMA © (RS I B EERESN
Ak » pythex #8315 (https://pythex.org/) HEERIFHERFZ NG RESIERE

[4]: from bs4 import BeautifulSoup

import re

def remove_noise(text):
# Bl HTML (2%
bs = BeautifulSoup(text, "html.parser")
text = bs.get_text()

NoupbhwN«PR
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8
9 # BRPIEEALIXS
10 text = re.sub("\[[*]]*\]', "', text)
11
12 # R CREAR TS
13 text = text.replace('.', ' ")
14
15 # BIRIFHSTT ~ IER1T %
16 pattern = r'[?a-zA-Z0-9\s]'
17 text = re.sub(pattern, '', text)
18
19 return text
20
21 | df['review'] = df['review'].apply(remove_noise)
22 | df.loc[@, 'review'][-150:-100]
[4]: | * the time was much needed All the three principle '

BETRAREBE TR E/ N ENERRIERIREINIRIGE®H  BIREFLE  HERR
213N E o] MUEISTE TF-IDF [F3%5)8 TfidfVectorizer()BYZ2 2 stop_words 53
E121E535IZR BT - MIZREITREMMIDNRBIBRIZVBNIE - B2KAI BRI KSE
BIRAFIE AN BISIERSEMIIREDAG S bR — B E KRR BT REER
FEBEREPE 5,000 5T - PTLUEERL S EERIE 80%A5IHREE - HERRBIGEE ©
K RNEAIEDBIZIBNEIREVE « B5TRES o

[5]: 1 | from nltk.stem.porter import PorterStemmer
2
3 | porter = PorterStemmer()
4
5 | # [EAIFIEF
6 | def get stemming(text):
7 text = ' '.join([porter.stem(w) for w in
8 text.split()])
9 return text
10
11  df['review'] = df['review'].apply(get_stemming)
12 | df.loc[0@, 'review'][:50]
[5]: | 'john cassavet is on the run from the law He is at '
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[6]: 1 | from nltk.corpus import stopwords
2 | from nltk.tokenize import word_tokenize
3
4 | stopword_1lst = stopwords.words('english"')
5
6  # ElFELL
7 | def remove_ stopwords(text):
8 tokens = word_tokenize(text)
9 tokens = [token.strip() for token in tokens]
10 filtered_tokens = [token for token in tokens if
11 token.lower() not in stopword_lst]
12 filtered text = ' '.join(filtered_tokens)
13
14 return filtered_text
15
16 | df['review'] = df['review'].apply(remove_stopwords)
17 | df.loc[0@, 'review'][:50]
[6]: | "john cassavet run law bottom heap see negro sidney'
[71: | 1| # JEEIF%E ~ 7%
2 | train_size = 0.8
3
4 | X_train = df.loc[:size*train_size-1, ‘review'].values
5 | y_train=df.loc[:size*train_size-1, 'sentiment'].values
6 | X_test = df.loc[size*train_size:, 'review'].values
7 | y_test = df.loc[size*train_size:, 'sentiment'].values
8
9 dct = {' %uééiﬂ': [X_train.shape[@], X _test.shape[©0]],
10 DIﬁ%%%%ﬂ" [y_train.sum(), y test.sum()],
11 BFFHm=E8": [(y_train==0).sum(),
12 (y_test==0).sum()]}
13 | pd.DataFrame(dct, index=['3JlfkE", "SRIHE'])
[71: BBy EVREH ATREH
FIgEsE 4000 1954 2046
AHE 1000 493 507
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FFIFTELGEEATDERRANETIE B mNO RIS MEERKRE 2RSS
B5TE TF-IDFETRE B LHRREHRBESINESENBSEHES » AT
DRIAEEIRELRREF B NEHAREDN -

[8]: 1 | from sklearn.feature_extraction.text import
2 TfidfVectorizer
3 | from sklearn.pipeline import Pipeline
4 | from sklearn.linear_model import LogisticRegression
5 | from sklearn.model selection import GridSearchCV
6
7 | tf_idf = TfidfVectorizer()
8
9 | pipe = Pipeline([('tfidf', tf_idf),
10 ('clf', LogisticRegression())])
11
12 | param_grid = [{'tfidf__ngram_range': [(1, 1)],
13 ‘tfidf__stop_words': ['english', None],
14 "tfidf__use_idf':[True],
15 'tfidf_norm':['11", '12'],
16 ‘clf_ penalty': ['11', '12'],
17 ‘clf C': np.logspace(-2, 2, 10)},
18 {'tfidf__ngram_range': [(1, 1)],
19 ‘tfidf__stop_words': ['english', None],
20 "tfidf_use_idf':[False],
21 'tfidf_norm': ['11", '12'],
22 ‘clf_ penalty': ['11', '12'],
23 'clf C': np.logspace(-2, 2, 10)},
24 ]
25
26 | gs = GridSearchCV(pipe, param_grid, n_jobs=-1
27 scoring="accuracy', cv=5, verbose=1)

28 | gs.fit(X_train, y_train)

[8]: | Fitting 5 folds for each of 160 candidates, totalling 800 fits
[Parallel(n_jobs=-1)]: Using backend LokyBackend with 8
concurrent workers.
[Parallel(n_jobs=-1)]: Done 34 tasks | elapsed: 4.8s
[Parallel(n_jobs=-1)]: Done 184 tasks | elapsed: 19.4s
[Parallel(n_jobs=-1)]: Done 434 tasks | elapsed: 49.@s
[Parallel(n_jobs=-1)]: Done 784 tasks | elapsed: 1.5min
[Parallel(n_jobs=-1)]: Done 800 out of 800 | elapsed: 1.5min
finished
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[9]: 1 | print('Best parameters:', gs.best_params_)

[9]: | Best parameters: {'clf_C'": 4.6415888336127775,
"clf penalty': 127, "tfidf__ngram_range': (1, 1),
"tfidf _ norm': 124, "tfidf stop words': None,

"tfidf__use_idf': True}

[10]: 1 | print('Train accuracy:', gs.best_score_)
2 | clf = gs.best_estimator_
3 | print('Test accuracy:', clf.score(X_ test, y test))

[10]: | Train accuracy: 0.8512500000000001
Test accuracy: 0.866

WS RO ARES MBS 2/F A NLTK 8921 5393% » TF-IDF @St
FB IDFETHIRER R L2 MUERY - BB EEBITVQREESIIENNT @ EITEE
BRI ET]1SE 0.866 B D FEXEFER o

BEEMRLREFEFHNETP X INBRIDNT PR YHEBFIEFERBE LT
FHOIREMER (https://github.com/UDICatNCHU/UdicOpenData ) @ ¥ NLP
HEZENESTDHREERIZHHEEBEY Jieba TERKEIT o RIBFEXHE 34,880
£ ERENRYCEL DR SCEIT AU B ERIAE o "#HIFE TN ex7-1-3.ipynb |
{5 AR AMDER & H RIS LBV D A ENEER O #8538/ \AY ©

ItbFh - Python BE5TZ 5@ T EBEEEREE X IIBRDHTEVEZENBE - 4l
Y& NEBHIE A TextBlob ( B https://textblob.readthedocs.io/ ) {HR N FEET
BROTEEIMEES  E—ERIBRM BLEEZ[-1,1]' B-1 ATEZ8H
1 B2 EE s EEHFREXEEUREE - MR, 1128 @ #iEa 1 £nE
IS o EAHPHNE_YRARBES terrible  [BIFIBRURMIZEE-1 - HEM
BXONERIRERE® °

[18]: from textblob import TextBlob
text = 'Pokémon is a great game. Gigantamax Pikachu is
terrible.’

blob = TextBlob(text)
print(blob.sentences[@].sentiment)
print(blob.sentences[1].sentiment)

0o NOUV A WNBR




Python 3.x #2323 8 5 12 EdfE R 5 5 34

[18]: | Sentiment(polarity=0.2, subjectivity=0.575)
Sentiment(polarity=-1.0, subjectivity=1.0)

[19]: 1 | blob.sentiment

[19]: | sentiment(polarity=-0.2, subjectivity=0.71)

ERPNYXEDHNT » PHFFE CKIP LAB (https://ckip.iis.sinica.edu.tw/demo/) BYHR
FRTEIGIRHSTZ P NLP ER - REFAMRT ~ PR ~ IBRADITE o Itk
Ak » SnowNLP ( B https://github.com/isnowfy/snownlp ) T ESME P ED
W EIESEINEE - U NP IBRDHTEVERH] o

[20]: from snownlp import SnowNLP

text = u"FIRKNEBENEE - RBESHRTE - "
s = SnowNLP(text)
for sen in s.sentences:

print(sen, '-> FEFEIBRIOIMER @ °

SnowNLP(sen).sentiments)

NouphwnNR

[20]: B/ \EBEMES, -> XEFEISRIOIME © 0.010584349812285954
RBIEEMERTEE -> RZELEIBRIGIESR @ 0.2698977405428781
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