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2%l NLTK 9 H Python fAZ HAJT AMEE (IDLE) HisAT Ry, HATwtal
DR SCA B Bk V) oy IOAL G R) . R 7 SEBY1 5y, AT LA BT i3, 1%
BRI H N TE YA . sent _tokenize MREUEH T NLTK G —ASY{E
PunktSentenceTokenizer FEMISLH . J T HRLL v] DAFR iC ) 46 FH 45 R (1) - BEFIAR 20
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1.1.1 BseAY)sy bt
AE, 1EIRATRE B — Bh 8 W ST & ] g U)o AT i) A ) 1 1Y -

>>> import nltk

>>> text=" Welcome readers. I hope you find it interesting. Please do

reply."
>>> from nltk.tokenize import sent tokenize

>>> sent tokenize (text)
['" Welcome readers.', 'I hope you find it interesting.', 'Please do

reply."']

XEE, — B BSOS 0 B R T IS Ao BRATTIE AT DL — 25 X i S8 7 [ )
FAT A,

BYa R#tt=E A7, AT LN PunktSentenceTokenizer JFf{# H I
tokenize () BRECRIATY) > TIPSR T iZd #2:

>>> import nltk

>>> tokenizer=nltk.data.load('tokenizers/punkt/english.pickle')
>>> text=" Hello everyone. Hope all are fine and doing well. Hope you

find the book interesting"
>>> tokenizer.tokenize (text)
['" Hello everyone.', 'Hope all are fine and doing well.', 'Hope you

find the book interesting']
1.1.2 At &S0 V) 5y

N TR BRI M EAE S PATYI S, FATTCAINEEA 145 B 1 pickle X (AT LATE
tokenizers/punkt HILFKF]D), SRJEHZIES M CAIATY 5, XEEASE tokenize ()
RIS X TVRESCRIY 7y, BATEMEHNTRE french.pickle X

>>> import nltk
>>> french tokenizer=nltk.data.load('tokenizers/punkt/french.pickle')

>>> french tokenizer.tokenize ('Deux agressions en quelques jours,
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voila ce qui a motivé hier matin le débrayage college franco-
britanniquede Levallois-Perret. Deux agressions en quelques jours,
voila ce qui a motivé hier matin le débrayage Levallois. L'équipe
pédagogique de ce college de 750 éleves avait déja été choquée

par l'agression, janvier , d'un professeur d'histoire. L'équipe
pédagogique de ce colléege de 750 éleves avait déja été choquée par
l'agression, mercredi , d'un professeur d'histoire')

['Deux agressions en quelques jours, voila ce qui a motivé hier
matin le débrayage college franco-britanniquedelevallois-Perret.',
'Deux agressions en quelques jours, voila ce qui a motivé hier matin
le débrayage Levallois.', 'L'équipe pédagogique de ce college de
750 éleves avait déja été choquée par l'agression, Jjanvier , d'un
professeur d'histoire.', 'L'équipe pédagogique de ce college de
750 éleves avait déja été choquée par l'agression, mercredi , d'un
professeur d'histoire']

1.1.3 Rriy¥-Ulsr Ay

BRAE,  FRATE X S () 5] 5 AT Ab B, MSE R R T 2 80 o v B .l I AE A
word_tokenize () B UIBAT HIF ) /7o word tokenize PR NLTK fLff—
/NMIYYE TreebankWordTokenizer R SEH| A THAT B8 1) 5 o

] word tokenize PRV 3P SCAHIAAG AN s -

>>> import nltk

>>> text=nltk.word tokenize ("PierreVinken , 59 years old , will join
as a nonexecutive director on Nov. 29 .»)

>>> print (text)

['PierreVinken', ',', '59', ' years', ' old', ',', 'will', 'join',

'as', 'a', 'nonexecutive', 'director' , 'on', 'Nov.', '29', '.']

eI B ) 2y 3R ] LB INZ, TreebankWordTokenizer, R/GHH tokenize ()
PRECKSTER, H tokenize () MBI SR T E MU0 N IR )R] 1o 5T S RAR A
775, NLTK GHIX AL S gl g 557 U143 N 5] o

A AR 3 B EATERBUH 7 BN, AR5 B DI I T D00 Ja B R -

>>> import nltk

>>> from nltk import word tokenize

>>> r=input ("Please write a text")

Please write a textToday 1s a pleasant day

>>> print ("The length of text is",len(word tokenize(r)),"words")
The length of text is 5 words
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1.1.4 f#i{l TreebankWordTokenizer $51Y)45>

ERATREFEH TreebankWordTokenizer $ATYI 7 HIACHD

>>> import nltk

>>> from nltk.tokenize import TreebankWordTokenizer

>>> tokenizer = TreebankWordTokenizer ()

>>> tokenizer.tokenize ("Have a nice day. I hope you find the book
interesting")

['Have', 'a', 'nice', 'day.', 'I', 'hope', 'you', 'find', 'the',
'book', 'interesting']

TreebankWordTokenizer ##E Penn Treebank & RLZE KL e, WIL 4 58 470 7] Sk 52
B . R

>>> import nltk

>>> text=nltk.word tokenize (" Don't hesitate to ask questions")
>>> print (text)

['Do', "n't", 'hesitate', 'to', 'ask', 'questions']

F—AalgE & PunktWordTokenizer, "Bt s Bbn a0, &— N
AR, AR B — N AR IRRT . A — N A 282 WordPunctTokenizer,
B AR A AR R TR LB 7, A T8 TR B IR A ) 4

>>> from nltk.tokenize import WordPunctTokenizer

>>> tokenizer=WordPunctTokenizer ()

>>> tokenizer.tokenize (" Don't hesitate to ask questions")
['Don', "'", 't', 'hesitate', 'to', 'ask', 'questions']

3 i g B AR AR RS 1-1 BT o
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1.1.5 R FMEEA XY 5y

AT DA g 2 T A A L U R R S I BRAR ) 1 2
o I PLAC A
o I UL A EA] B o

AT LA NLTK fLH) RegexpTokenizer B, FEME—AN 5 AR F IFRHATAH
DL ) IE 2 ik 5

>>> import nltk

>>> from nltk.tokenize import RegexpTokenizer

>>> tokenizer=RegexpTokenizer ([\w]+")

>>> tokenizer.tokenize ("Don't hesitate to ask questions")
["Don't", 'hesitate', 'to', 'ask', 'questions']

T — R ISR 70 T 2R A5 F T T ) e

>>> import nltk

>>> from nltk.tokenize import regexp tokenize

>>> sent="Don't hesitate to ask questions"

>>> print (regexp tokenize (sent, pattern='\w+|\$[\d\.]+|\S+"))
['"Don', "'t", 'hesitate', 'to', 'ask', 'questions']

RegularexpTokenizer fEf#H re.findall () R 2l FLECAR IR R BAT Y]
IrH): AEAE re.split () BREUN 28 DUAC A bR B A R AT V1201

EBADRE — A W IE L B RO AT VI 1611«

>>> import nltk

>>> from nltk.tokenize import RegexpTokenizer

>>> tokenizer=RegexpTokenizer ('\s+',gaps=True)

>>> tokenizer.tokenize ("Don't hesitate to ask questions")
["Don't", 'hesitate', 'to', 'ask', 'questions']

B UK S B (0 m], ] U T i A A

>>> import nltk

>>> from nltk.tokenize import RegexpTokenizer

>>> sent=" She secured 90.56 % in class X . She is a meritorious
student"

>>> capt = RegexpTokenizer ('[A-Z]\w+')
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>>> capt.tokenize (sent)
['She', 'She']

NHEFAIER T RegexpTokenizer H—>F IR U3 HITIUE SCIE A

>>> import nltk

>>> sent=" She secured 90.56 % in class X . She is a meritorious
student"

>>> from nltk.tokenize import BlanklineTokenizer

>>> BlanklineTokenizer () .tokenize (sent)

[" She secured 90.56 % in class X \n. She is a meritorious student\n']

FTAFE I A OB Bk TEIRE . AT SR S

>>> import nltk

>>> sent=" She secured 90.56 % in class X . She is a meritorious
student"

>>> from nltk.tokenize import WhitespaceTokenizer

>>> WhitespaceTokenizer () .tokenize (sent)

['She', 'secured', '90.56', '%', 'in', 'class', 'X', '.', 'She', 'is',

'a', 'meritorious', 'student']

WordPunctTokenizer i HIEMZFRIER \w+ | [\w\s]+RKH#AT XA 5>, Tk H
Yo R B A T R A
R split () HVEEATUI 0 AR R R -

>>> import nltk

>>> sent= She secured 90.56 % in class X. She is a meritorious student"
>>> gent.split ()

['"She', 'secured', '90.56', '%', 'in', 'class', 'X', '.', 'She', 'is',
'a', 'meritorious', 'student']

>>> sent.split('"'")

['"", 'She', 'secured', '90.56', '$%$', 'in', 'class', 'X', '.', 'She',
'is', 'a', 'meritorious', 'student']

>>> sent=" She secured 90.56 % in class X \n. She is a meritorious
student\n"

>>> sent.split('\n"'")

['" She secured 90.56 % in class X ', '. She is a meritorious student',

T ]
KT sent.split ("\n') /7%, LineTokenizer IBILKSCAY) 3 NATRAATY) 55

>>> import nltk
>>> from nltk.tokenize import BlanklineTokenizer
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>>> gent=" She secured 90.56 % in class X \n. She is a meritorious
student\n"

>>> BlanklineTokenizer () .tokenize (sent)

[' She secured 90.56 % in class X \n. She is a meritorious student\n']
>>> from nltk.tokenize import LineTokenizer

>>> LineTokenizer (blanklines='keep') .tokenize (sent)

['" She secured 90.56 % in class X ', '. She is a meritorious student']
>>> LineTokenizer (blanklines="'discard') .tokenize (sent)

[' She secured 90.56 % in class X ', '. She is a meritorious student']

SpaceTokenizer 5 sent.split ('") FiEM LAEREZEAL:

>>> import nltk

>>> gsent=" She secured 90.56 % in class X \n. She is a meritorious
student\n"

>>> from nltk.tokenize import SpaceTokenizer

>>> SpaceTokenizer () .tokenize (sent)

[''", 'She', 'secured', '90.56', '%', 'in', 'class', 'X', '\n.', 'She',

is', 'a', 'meritorious', 'student\n']

nltk.tokenize.util MESEIRFITCHIL I FIIRSAT I, %P HI bR IR
FEAE A R o B A A%

>>> import nltk

>>> from nltk.tokenize import WhitespaceTokenizer

>>> gsent=" She secured 90.56 % in class X \n. She is a meritorious
student\n"

>>> list (WhitespaceTokenizer () .span_ tokenize (sent))

[(x, 4), (5, 12), (13, 18), (19, 20), (21, 23), (24, 29), (30, 31),
(33, 34), (35, 38), (39, 41), (42, 43), (44, 55), (56, 63)]

ZE —PRIRTFI TS, AT LR [ 25 57 -

>>> import nltk

>>> from nltk.tokenize import WhitespaceTokenizer

>>> from nltk.tokenize.util import spans to relative

>>> sent=" She secured 90.56 % in class X \n. She is a meritorious
student\n"

>>>1ist (spans_to_ relative (WhitespaceTokenizer () .span_tokenize (sent)))
[, 3, 1, 7, 1, 5, (1, 1, (1, 2), 1, 5, (1, 1), 2, 1), (1,
3), (1, 2, (1, 1), (1, 11), (1, 7)]

IR — BRI 3517 73 #), nltk.tokenize.util.string span
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tokenize (sent, separator) iR [\l sent FARRSFF HIWFL & :

>>> import nltk

>>> from nltk.tokenize.util import string span tokenize

>>> gent=" She secured 90.56 % in class X \n. She is a meritorious
student\n"

>>> list(string span tokenize(sent, ""))

[(x, 4), (5, 12), (13, 18), (19, 20), (21, 23), (24, 29), (30, 31),
(32, 34), (35, 38), (39, 41), (42, 43), (44, 55), (56, 64)]

1.2 fRAEL

N T SEIUR B ARTE F SUARIAL R, BATHREX AT IR, T S BRER RAT S
KB SR K G BN B el n] . 3 FRAamER] . SCARI G AT

1.2.1 BB ST

AW, V) SCRRRRE T, BATA BMERAR S5 . 27E NLTK AT iRkt
YIS, MERAR AT SR EEIMESZ

AN E TN R

>>> text=[" It is a pleasant evening.","Guests, who came from US
arrived at the venue","Food was tasty."]

>>> from nltk.tokenize import word tokenize

>>> tokenized docs=[word tokenize(doc) for doc in text]

>>> print (tokenized docs)

[['It', 'is', 'a', 'pleasant', 'evening', '.'l, ['Guests', ',', 'who',
'came', 'from', 'US', 'arrived', 'at', 'the', 'venue'], ['Food',
'was', 'tasty', '.']]

CLEACHS A5 2 1 D0 JE HISCAS o LA ARKE:RE D) 23 J B SCAS PR IR b ) 1555

>>> import re

>>> import string

>>> text=[" It is a pleasant evening.","Guests, who came from US
arrived at the venue","Food was tasty."]

>>> from nltk.tokenize import word tokenize

>>> tokenized docs=[word tokenize(doc) for doc in text]

>>> x=re.compile('[%s]' % re.escape(string.punctuation))

>>> tokenized docs no_punctuation = []
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>>> for review in tokenized docs:

new review = []

for token in review:

new token = x.sub(u'', token)

if not new token == u'':

new review.append (new token)

tokenized docs no punctuation.append(new review)

>>> print (tokenized docs no punctuation)

[['It', 'is', 'a', 'pleasant', 'evening'], ['Guests', 'who', 'came',
'from', 'US', 'arrived', 'at', 'the', 'venue'], ['Food', 'was',
'tasty']]

122 SOURBIR/NER

Wi Lower () Al upper () BRECAT LK —Begs € 1 SCAN e o /N & BOK S 0o
B SCAEEAR N K/ING AR S5 AR 8 T SCA PR AL (K 5

5 RE T TR RN E e ey

>>> text='HARdWork IS KEy to SUCCESS'
>>> print (text.lower())

hardwork is key to success

>>> print (text.upper())

HARDWORK IS KEY TO SUCCESS

1.2.3  Abp{st ki)

{5 1L AR AE AT 15 AL ZAT 55 B A 5 AR S AR5 I 7 E R I 3], RDOAIX s
AL B A ) T R AR RO 2 RIE . R RGBT KR IRk TR, D4
NEZRVEE . R IL R E NLP AR08 2 R EE SRR S 22—

NLTK N2 FE S8R 7 — RA04F k3, N T BLA nltk data/corpora/
stopwords HUi T ILIAFIR, FAITEMIE datafile CIF:

>>> import nltk

>>> from nltk.corpus import stopwords

>>> stops=set (stopwords.words ('english'))

>>> words=["Don't", 'hesitate',6 'to', 'ask',6 'questions']
>>> [word for word in words if word not in stops]
["Don't", 'hesitate', 'ask', 'questions']

nltk.corpus.reader.WordListCorpusReader HKHJSLH|ZE—14 stopwords
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WERE, B#HA NS HCN fileid W words () . X B ZHUN English, EiR1ZTE
FEE AR AEAE R T F 1R . WER words () BN A S8, A BRI XTI A IS
& A 1]

A AR H A AT A5 R B BR A oAb 1 55, B0 E NLTK A H SO A7 AR 45 130 15 5 5
EHP LB fileids () REER

>>> stopwords.fileids ()
['danish', 'dutch', 'english', 'finnish', 'french', 'german',
'hungarian', 'italian', 'norwegian', 'portuguese', 'russian',

'spanish', 'swedish', 'turkish']
B H AT —FpiE S # AT AR words () BREUIZSEL,  DMESREUZIE 5 115 137 .
1.24 EIEEPR LN
EFRATTRE — AN R W] o 545 1k 3a] i 4]«

>>> import nltk
>>> from nltk.corpus import stopwords
>>> stopwords.words ('english')

['i', 'me', 'my',

'myself', 'we', 'our',

'ours', 'ourselves',6 'you',
'your', 'yours', 'yourself', 'yourselves', 'he', 'him', 'his',
'himself', 'she', 'her', 'hers', 'herself', 'it', 'its', 'itself',
'they', 'them', 'their', 'theirs', 'themselves', 'what', 'which',
'who', 'whom', 'this', 'that', 'these', 'those', 'am', 'is', 'are',
'was', 'were', 'be', 'been', 'being', 'have', 'has', 'had', 'having',
'do', 'does', 'did', 'doing', 'a', 'an', 'the', 'and', 'but', 'if’',
'or', 'because', 'as', 'until', 'while', 'of', 'at', 'by', 'for',
'with', 'about', 'against', 'between', 'into', 'through', 'during',
'before', 'after', 'above', 'below', 'to', 'from', 'up', 'down', 'in',
'out', 'on', 'off', 'over', 'under', 'again', 'further', 'then',
'once', 'here', 'there', 'when', 'where', 'why', 'how', 'all', 'any',
'both', 'each', 'few', 'more', 'most', 'other', 'some', 'such', 'no',
'nor', 'not', 'only', 'own', 'same', 'so', 'than', 'too', 'wvery', 's',
't', 'can', 'will', 'just', 'don', 'should', 'now']

>>> def para fraction(text):
stopwords = nltk.corpus.stopwords.words ('english')
para = [w for w in text if w.lower () not in stopwords]

return len (para) / len (text)
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>>> para_fraction(nltk.corpus.reuters.words())
0.7364374824583169

>>> para fraction(nltk.corpus.inaugural.words())
0.5229560503653893

PR IR PO B i v ] (lan, 1 a] LB N one) FIY™ @ 4am&ia (5]
l, can’t ATAE A cannot), XA PUEILEH & #ti R R EAIRSEM .. ATEAET
— IR EE P2

1.3 EBRINKERRRTST

FEATT R, ARG A F A SRR AR IR AT R B AR IRAT . BATE 2 THE I RAR IE
PRRFFRIHEE GE A IERPES AR RAT & bt 5 A IR RIAR AR .

1.3.1 AT P it B i)

AT TEBRER AT IR bR AL, TR EMORIR B . —Fh AT DLSE O B R 1 1
R IENRZENX ., 280, EPATAERE ) RATER) T a8, sk oA #, &
fITAT DA 4w il 1 R AR & e i i inl . B0, doesn’ t LB B #°A does noto

FATH NG S LA RS I 4G, H o BTN replacers.py, &M HARfEE
nltkdata 3.

import re
replacement patterns = [
(r'won\'t', 'will not'"),
(r'can\'t', 'cannot'),
(r'i\'m', 'i am'),
(r'ain\'t', 'is not'"),
(r' \w+)\'11', '"\g<l1> will'"),
(r' (\w+)n\'t', '\g<l> not'),
(r' (\w+)\'ve', '\g<l> have'),
(r' \w+)\'s', '\g<l> is'"),
(r' (\w+)\'re', '\g<l> are'),
(r' (\w+)\'d', '\g<l> would'")
]
class RegexpReplacer (object) :

def init (self, patterns=replacement patterns):

self.patterns = [ (re.compile (regex), repl) for (regex, repl)

in
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patterns]
def replace(self, text):
s = text
for (pattern, repl) in self.patterns:
(s, count) = re.subn(pattern, repl, s)

return s

B BPRATE ST B, B DR B E IR, BB H R I B
Bl RegexpReplacer K SURMKITHEMAMMES, HHEHMET — 0y
f replace () 7L, T kRIS R 5 — R RBVT IR 8 4.

1.3.2  HHA SRR SC A 7451
ERATRE — AN I ana] F HoAth SCASSRkR B 3 SR 1)+

>>> import nltk

>>> from replacers import RegexpReplacer

>>> replacer= RegexpReplacer ()

>>> replacer.replace("Don't hesitate to ask questions")

'Do not hesitate to ask questions'

>>> replacer.replace ("She must've gone to the market but she didn't
go")

'She must have gone to the market but she did not go'

RegexpReplacer.replace () BRZH FHAH R & s ok 5 4 & i =00 & —
NS, fEIXHE, must’ve BN must have, didn’ t # & # AN did not, BINTE

replacers.py OB TTHX KB AE L 7 BB, B (r' QAw+) \'ve' ,
"\ g <1>have') F (r' (\ w +) n\'t', '\ g<l>not'),

VAU AT LT ARG B e, 3 7T LR S AR RO IR R B e — MR R
1.3.3  {EATYl o piiEsng T i i

PRIRAT B it A AT CAEE D) 70 ATAAT - DAIRE G £ D7) 20 246 W 1) PR A P B B0 ]

>>> import nltk

>>> from nltk.tokenize import word tokenize

>>> from replacers import RegexpReplacer

>>> replacer=RegexpReplacer ()

>>> word tokenize("Don't hesitate to ask questions")
['"Do', "n't", 'hesitate', 'to', 'ask', 'questions']
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>>> word tokenize (replacer.replace("Don't hesitate to ask questions"))
['Do', 'not', 'hesitate', 'to', 'ask', 'questions']

1.3.4 JCPRREE AT

HiEHE, AIESVER 2 J—2n] DS RIEFAHR N EE 7R/ . BHlans BiX ALK —
Ma)F: I like it a lotttttt. fEIXH, lotttttt /248 lot. ATUABIIERATEAE
FH M B 7k X s & 5 (175, % EY, —ANFEEE 2 ENRER A
FISCRT Z7F . THEBREE PR WA N RS2 —.

e, KLU MR IN RS Ri B replacers.py XA

class RepeatReplacer (object) :
def init (self):
self.repeat regexp = re.compile(r' (\w*) (\w)\2 (\w*)")
self.repl = r'\1\2\3'
def replace(self, word):
repl word = self.repeat regexp.sub(self.repl, word)
if repl word != word:
return self.replace(repl word)
else:
return repl word

1.3.5 LR A 61

EBAPRE — AR T W bl b 5 bR A s -

>>> import nltk

>>> from replacers import RepeatReplacer
>>> replacer=RepeatReplacer ()

>>> replacer.replace('lotttt")

'lot!

>>> replacer.replace ('ohhhhh')
lohl

>>> replacer.replace ('ooohhhhh'")
lohl

ff replacers.py /¥, RepeatReplacer JEil i gm Pk 1E ) ik sCM B e ) 7455
HoR TAE, F-MH backreference.Repeat regexp KE X. EVLELA]REZ AEA B
ZA(\ w *)FRE, UEANABEZA (\ w *), BEE—A(\ w) HJETH A M 50
A 45 R A o
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B, lotttt B HFA (Lo) (t) t (tt) o XHEPD T —A £ HHFFRFEEN lottt,
SRR FER R 4k Sz, B Ja 18 2R 25 B 775 2 Lot

] RepeatReplacer MAEHEE 2 happy ¥ ¥ N hapy, XFEERAZM. AT
WEGIXAN AR, FRATTAT AR wordnet HH—#HH .

FESHTBIER) replacers.py B, #NINLL FAURSAT EMER S wordnet:

import re
from nltk.corpus import wordnet
class RepeatReplacer (object) :
def  init (self):
self.repeat regexp = re.compile(r' (\w*) (\w)\2 (\w*)")
self.repl = r'\1\2\3"
def replace(self, word):
if wordnet.synsets (word) :
return word
repl word = self.repeat regexp.sub(self.repl, word)
if repl word != word:
return self.replace(repl word)
else:

return repl word

BUE, ALFRATRAE 7 Qoo At R I T i 21 F 1]

>>> import nltk

>>> from replacers import RepeatReplacer
>>> replacer=RepeatReplacer ()

>>> replacer.replace ('happy')

1.3.6  HIMia)yIs] SCin) 54t

BAERANTEE B W I SR BR =G e, ST EfMFEN
replacers.py 3, FATITLUAHIEII— 4N WordReplacer 38, XA T
— AN 3] 5 L[] IR 2 [ R BB 26 R

class WordReplacer (object) :
def init (self, word map):
self.word map = word map
def replace(self, word):
return self.word map.get (word, word)
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1.3.7

FH BRI vl i) i 3l

EFRATHRAE — A I I [ SRR e Fia] (451 1«

>>> import nltk

>>> from replacers import WordReplacer

>>> replacer=WordReplacer ({'congrats':'congratulations'})
>>> replacer.replace('congrats')

'congratulations'

>>> replacer.replace('maths"')

'maths'

TEXBARRSH, replace () RHTE word map HH-FHREIRNT R [F) Al infish
) AR A7 AE 7] SCAR], DU B 3RD R A L ) SR B s A R 8 R TR SO AN AE AN A
TR, Kk (o] LA AR B

1.4 TEXAKLENA Zipf B

Zipf EAHRH, SORPRRRTT MBLAR 5 A HE P SR P IR s B O b . 1%
SERHAR T AR IR RS S R WA AR — AR R B I, 5 — S B R
BUR, A A EAEI.

iEATKEE NLTK H H F3REE T Zipf @RI XS EE (log-log plot) HIALHS:

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

>>>
>>>
>>>

import nltk

from nltk.corpus import gutenberg
from nltk.probability import FreqgDist
import matplotlib

import matplotlib.pyplot as plt

matplotlib.use ('TkAgg')

fd = FregDist ()

for text in gutenberg.fileids():

. for word in gutenberg.words (text):
. fd.inc (word)

ranks = []

fregs = []

for rank, word in enumerate (fd) :

. ranks.append(rank+1)
. fregs.append (fd[word])
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>>> plt.loglog(ranks, fregs)

>>> plt.xlabel ('frequency(f)', fontsize=14, fontweight='bold"')
>>> plt.ylabel ('rank(r)', fontsize=14, fontweight='bold'")

>>> plt.grid(True)

>>> plt.show()

EARACRSRE PRI AN T Al SRS R A HR A AL EH AR A0 508 o TRILE, AT
F] LA A SR R4S S AR R LEARI 5 2R IRIE Zipf & B2 5 IE T S0R

1.5 tHUAHE=

AW Z W T HAT NLP ARSI . NLTK ') nltk.metrics WA T4t
BAPPAG B R R, IR AT HUT B R B FER] NLP AE55

FENLP 1, 9 7 ilahmiAes . o Rasiemotkae, nTRUERI G B R TR BRI 2.

ARG B AT 8 bR 7> CAN— N UIZRST A TR IR EU ) SR 23 A i 4% SEAR TR 25 Y
ot

>>> from  future  import print function

>>> from nltk.metrics import *

>>> training='PERSON OTHER PERSON OTHER OTHER ORGANIZATION'.split ()
>>> testing='PERSON OTHER OTHER OTHER OTHER OTHER'.split ()
>>> print (accuracy (training, testing))

0.6666666666666666

>>> trainset=set (training)

>>> testset=set (testing)

>>> precision(trainset, testset)

1.0

>>> print (recall (trainset, testset))

0.6666666666666666

>>> print (f measure (trainset, testset))

0.8

15.1  fS gt B SHE A TR HDLPESE B

WA 8 2 IR SRR R, Levenshtein SRS RIS T 1500 T (695146
HISAREA . B s 10 P HC R

AR B S BT RO 625 DL P

o EEEIGE TR IR AFEE CcostOn 00, ST R i
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(cost A 1):
D(i—1,j-1) + d(si,tj) (i /RN
o MBREE —ANFRFHR T FERE (cost 2 1):
D(ij—1)+1 CMIsERED
o RS ANFRE PN —AFBE (cost K 1):
D(ij) = min D(i—1,j)+1 (FENIRVE)
nltk.metrics 91 Edit Distance 3% ) Python AL U1 T s :

from  future  import print function
def edit dist init(lenl, len2):
lev = []
for i in range(lenl):
lev.append([0] * len2) # initialize 2D array to zero
for i in range(lenl):
lev([i] [0] = i # column O: 0,1,2,3,14,
for j in range (len2):
lev[0][3] =3 # row 0: 0,1,2,3,4,

return lev

def edit dist step(lev,i,Jj,sl,s2,transpositions=False):

cl =sl[i-1]

c2 =s2[§-1]

# skipping a character in sl

a =lev[i-1][7] +1

# skipping a character in s2

b =lev[i][j -11+1

# substitution

c =lev[i-1][j-1]+(cl!=c2)

# transposition

d =c+l # never picked by default

if transpositions and i>1 and j>1:
if sl[i -2]==c2 and s2[j -2]==cl:
d =lev[i-2][j-2]1+1

# pick the cheapest

lev[i] [j] =min(a,b,c,d)

def edit distance(sl, s2, transpositions=False):
# set up a 2-D array
lenl = len(sl)
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len2 = len(s2)
lev = edit dist init(lenl + 1, len2 + 1)

# iterate over the array
for i in range(lenl):
for j in range(len2):
_edit dist step(lev, i1 + 1, j + 1, sl, s2,
transpositions=transpositions)
return lev[lenl] [len2]

iFBATE —FFH NLTK 1) nltk.metrics R iHE % 5 A0,

>>> import nltk

>>> from nltk.metrics import *

>>> edit distance("relate","relation")

3

>>> edit distance("suggestion","calculation")
5

XH, HTATHHE relate Ml relation ZIBIHIYmAEIE S, 75 EHAT = MEAE (—
N HEAERE AN RN A o {115 suggestion Al calculation Z |8 ) miEEE B0,
WEPATEMEE OSDEB BB EA — AN EAEAED .

1.5.2 {dil] Jaccard ZEATAHIDIPEE &

Jaccard Z %L Tanimoto ZE AT AVNZMAMES X MY SZHE AR .
e A PASE SR

o JaccardX,Y)=IXNY/IXUY].

o Jaccard(X,X)=1.

o Jaccard(X,Y=0 if XNY=0.

A 5 Jaccard FHALLEE HIAXAS AN T -

def jacc similarity(query, document) :
first=set (query) .intersection (set (document))
second=set (query) .union (set (document) )
return len(first)/len (second)

iEFAIREFE NLTK H Jaccard FHAATE 22 B0 S2 0 -

>>> import nltk
>>> from nltk.metrics import *
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>>> X=set ([10,20,30,40])

>>> Y=set ([20,30,60])

>>> print (jaccard distance(X,Y))
0.6

1.5.3 f#i/f] Smith Waterman P 2855 14 TAR{D I o o

Smith Waterman #5555 R T 9w iR B k. TR AR IXFhoAIALLEE $5 b DASE AR U AH 5% B
HFUT AR DNA 2 [ EEEtexT o B ARG 7 T 1) RRAS FTRs 7 B3 WS 21 A 1) B8 2K
(B AWM DALY gap 1ET] (FREABHERD .

1.
2.
3.
1.

4.
5.
6.

0 //start over
D(i—1,j—1) —d(si,tj) //subst/copy
D(i,j) = max D(i—1,j) —G //insert
D(i,j—1) —G //delete
. Distance is maximum over all i,/ in table of

[s2 o ]
G =1 //example value for gap
d(c,c) = =2 //context dependent substitution cost

d(c,d) = +1 //context dependent substitution cost

52w HE2E4L, Smith Waterman f¥] Python fUHS AT AR AF] n1tk.metrics fi
Wi, PAMEAE A NLTK H ) Smith Waterman 553017 745 B FRAUUME B & .

1.54

Hds A HARDLPEE

TR AN R R AL R AR . WA AR, ERRIEMEN 0,05 T,
EHIREMEN 1.0.

b PR B BE R 1) Python ARG

def binary distance(labell, label2):

return 0.0 if labell == label2 else 1.0

IEFATHRAE B AL NLTK A dn ey Sl — 52t ] #2550 E R

>>> import nltk
>>> from nltk.metrics import *
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>>> X = set([10,20,30,40])
>>> Y= set ([30,50,70])
>>> binary distance (X, Y)

1.0

YAFEZ A FRZERT, Masi PSR T340 Wi o
BT nltk.metrics B A masi BiEH VLN Python ARSI -

def masi distance(labell, label2):

len intersection = len(labell.intersection(label2))
len union = len(labell.union (label2))

len labell = len(labell)

len label2 = len(label2)

if len labell == len label2 and len labell == len intersection:
m=1

elif len intersection == min(len labell, len label2):
m = 0.67

elif len intersection > O:
m = 0.33

else:
m =0

return 1 - (len intersection / float (len union)) * m

iFBRATIRE S NLTK 4 masi FH 5 E LM 2L

>>>
>>>
>>>
>>>

import nltk

from  future  import print function
from nltk.metrics import *

X = set([10,20,30,40])

>>> Y= set ([30,50,70])
>>> print (masi distance (X,Y))
0.945

1.6 /g5

FEATY, RO&Y¥e T EMATUECK (P fBEadHB) EHATHIERE. fE

SR T 7

FRER Do B AR EAL RS, DAY NLTK £E 743 85 _E S A& A oLk

FERTT % AN BATER & 1 R REIE H T S8 A SCRS ) Zipf A
FET—md, FATKIHE & FPiE S EBEOR L& R A R NLP AE55



F2E
FitiEEEE

WEESPR AN ZNHT 0 AN RPN AN B B SCRH 8. 3
TR DA R N TR R — A0 1150 S 2200 S Ve A AR L2 R e 52
e Web R, (EEMREMNE P ERESE . HHESA ] LAE 3 RE S SR _EHAT ) Tk
HARSEE TFE R B RE LN U NEYF, ATHS L — i F R a5
SRAE 11 (Maximum Likelihood Estimation, MLE) #i5  $ 44 E S k. (HEE ik
TEREEARFR W L&A T, BARUTF:

o IFEHLEMNZE (1-gram, 2-gram, 3-gram).
o NZEMISIAI K MLE,

e fE MLE #8 |8~

ey MLE F R —ANELRALAI

o B LRI IR A AT

o JEIEAEERITANE SR,

o {EiE T @MirR N Metropolis-Hastings 5%
o FEVEFALF PR Gibbs KA.

2.1 IBfRBENER

TR e T LA E ORI T I RAF AN B MARIRFT IS & . #1400 the United States,

the United Kingdom, Union of Soviet Socialist Republics .
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E2E RiHETEE

Unigram (— JGi575) AR APRIRTRT . LU AES A T-09 Alpino #EEHEAE M unigrams:

>>> import nltk

>>> from nltk.util import ngrams

>>> from nltk.corpus import alpino

>>> alpino.words ()

['De', 'verzekeringsmaatschappijen', 'wverhelen', ...]>>>
unigrams=ngrams (alpino.words(),1)

>>> for i in unigrams:

print (1)

FFe 55— ANE M alpino WERHEA L quadgrams B fourgrams (MY oiBEE) IH] -

>>> import nltk

>>> from nltk.util import ngrams

>>> from nltk.corpus import alpino

>>> alpino.words ()

['De', 'verzekeringsmaatschappijen', 'wverhelen', ...]
>>> quadgrams=ngrams (alpino.words (), 4)

>>> for i in quadgrams:

print (1)

bigram (ZJGHHE) BHZ—XFRRAFF. N THEAT R bigrams, B EZH R

ANE L], SR /NS R B R R, AR5 6% BigramCollocationFinder SEf.
fE nltk.metrics WH KRN BigramAssocMeasures A] ] F1E XA F &K bigrams:

>>> import nltk

>>> from nltk.collocations import BigramCollocationFinder

>>> from nltk.corpus import webtext

>>> from nltk.metrics import BigramAssocMeasures

>>> tokens=[t.lower () for t in webtext.words('grail.txt')]

>>> words=BigramCollocationFinder.from words (tokens)

>>> words.nbest (BigramAssocMeasures.likelihood ratio, 10)

[("'", 's'), ('arthur', ':'), ('"#', '1'), ("'", 't'), ('villager',
Y, %, 2y, ("1, ey, ', '), ('oh', ', "), ('black',
'knight') ]

78 _E AR A, FRATTRT BLES N — A R B A5 LE 1R AAR s A5 ) S A L 8 s -

>>> from nltk.corpus import stopwords

>>> from nltk.corpus import webtext

>>> from nltk.collocations import BigramCollocationFinder
>>> from nltk.metrics import BigramAssocMeasures
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>>> set = set (stopwords.words ('english'))

>>> stops filter = lambda w: len(w) < 3 or w in set

>>> tokens=[t.lower () for t in webtext.words('grail.txt')]
>>> words=BigramCollocationFinder.from words (tokens)

>>> words.apply word filter(stops filter)

>>> words.nbest (BigramAssocMeasures.likelihood ratio, 10)

[('"black', 'knight'), ('clop', 'clop'), ('head', 'knight'), ('mumble’',

'mumble'), ('squeak', 'squeak'), ('saw', 'saw'), ('holy', 'grail'),
('run', 'away'), ('french', 'guard'), ('cartoon', 'character')]

XH, FRATATLAKS bigrams AR SE SON AR T
T3 FNSCAR A K bigrams AR AR TRV FA L & 40AS 40 FACRS TR«

>>> import nltk

>>> from nltk.collocation import *

>>> textl="Hardwork is the key to success. Never give up!"
>>> word = nltk.wordpunct tokenize (textl)

>>> finder = BigramCollocationFinder.from words (word)

>>> bigram measures = nltk.collocations.BigramAssocMeasures ()
>>> value = finder.score ngrams (bigram measures.raw freq)

>>> sorted(bigram for bigram, score in value)

[('.', 'Never'), ('Hardwork', 'is'), ('Never', 'give'), ('give',
'up'), ('is', 'the'), ('key', 'to'), ('success', '.'), ('the', 'key'),
("to', 'success'), ('up', '!'")]

WAELLRATE B 54— B alpino i8R EA AL bigrams AIHD:

>>> import nltk

>>> from nltk.util import ngrams

>>> from nltk.corpus import alpino

>>> alpino.words ()

['De', 'verzekeringsmaatschappijen', 'wverhelen', ...]
>>> bigrams tokens=ngrams (alpino.words(),2)

>>> for i in bigrams_tokens:

print (1)

AR M alpino Wk A BR bigrams.
MAERNIKEBHTAEK trigrams FILY:

>>> import nltk
>>> from nltk.util import ngrams
>>> from nltk.corpus import alpino
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>>> alpino.words ()

['De', 'verzekeringsmaatschappijen', 'verhelen', ...]>>> trigrams_
tokens=ngrams (alpino.words (), 3)

>>> for i in trigrams_ tokens:

print (1)

NT AR fourgrams A fourgrams WIAIE, w] LA a0 FACHS

>>> import nltk

>>> import nltk

>>> from nltk.collocations import *

>>> text="Hello how are you doing ? I hope you find the book
interesting”

>>> tokens=nltk.wordpunct tokenize (text)

>>> fourgrams=nltk.collocations.QuadgramCollocationFinder.from
words (tokens)

>>> for fourgram, freq in fourgrams.ngram fd.items () :

print (fourgram, freq)

'hope', 'you', 'find', 'the') 1
'Hello', 'how', 'are', 'you') 1
'you', 'doing', '?', 'I'") 1
'are', 'you', 'doing', '?') 1
'how', 'are', 'you', 'doing') 1

(

(

(

(

(

('?', 'I', 'hope', 'you') 1
('doing', '?', 'I', 'hope') 1
('find', 'the', 'book', 'interesting') 1
('you', 'find', 'the', 'book') 1

('T', 'hope', 'you', 'find') 1

IAERATRE B NEER)FAEM ngrams (n JCiEE) HARS:

>>> import nltk

>>> sent=" Hello , please read the book thoroughly . If you have any
queries , then don't hesitate to ask . There is no shortcut to success
v

>>> n=5

>>> fivegrams=ngrams (sent.split(),n)

>>> for grams in fivegrams:

print (grams)

('Hello', ',', 'please', 'read', 'the')
(',', 'please', 'read', 'the', 'book')
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'please', 'read', 'the', 'book', 'thoroughly')
'read', 'the', 'book', 'thoroughly', '."'")

'the', 'book', 'thoroughly', '.', 'If')
'book', 'thoroughly', '.', 'If', 'you')
'thoroughly', '.', 'If', 'you', 'have')

rt.', '1f', 'you', 'have', 'any')

'If', 'you', 'have', 'any', 'queries')

you', 'have', 'any', 'queries', ',")
Al

'have', 'any', 'queries', ',', 'then')

'queries', ',', 'then', "don't")

','", 'then', "don't", 'hesitate', 'to')
'then', "don't", 'hesitate', 'to', 'ask')
"don't", 'hesitate', 'to', 'ask', '.")

'hesitate', 'to', 'ask', '.', 'There')
'to', 'ask', '.', 'There', 'is')
'ask', '.', 'There', 'is', 'no')

'.'", '"There', 'is', 'no', 'shortcut')
'There', 'is', 'no', 'shortcut', 'to')

(
(
(
(
(
(
(
(
(
(
('queries', ',', 'then', "don't", 'hesitate')
(
(
(
(
(
(
(
(
('"is', 'no', 'shortcut', 'to', 'success')
(

'no', 'shortcut', 'to', 'success', '."'")

2.1.1 hWERER AR MLE

B AR T (Maximum Likelihood Estimate, MLE), & NLP 48 o 1) — 0 5 2/ 5%,
HABBARAE 2 058 M B A% A FE 407 9545 . Berger 11 Della Pietra - 1996 4 & IR/ 4H
T8 BRI E AE NLTK ) nltk.classify.maxent B, R,
B IR ZE A A A A2 5N R EAR TR — 80 . B T ANRHE, RV N REAE
FEERHE . S NFIE AT DO A A2 R PR A B RAE, TG E R AE 0T LA @ AR 2 B
WRHE. MLE F T4 freqdist, EME T XAETS ERRMTHIFIMZE 510 . S5
freqdist HVEAMEER A LA AR 70 AT H R

EFRATIRE B NLTK A 5 e KA A AR HD -

from  future  import print function,unicode literals
__docformat ='epytext en'
try:

import numpy
except ImportError:
pass
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import tempfile

import os

from collections import defaultdict

from nltk import compat

from nltk.data import gzip open unicode

from nltk.util import OrderedDict

from nltk.probability import DictionaryProbDist

from nltk.classify.api import ClassifierI

from nltk.classify.util import CutoffChecker,accuracy,log likelihood
from nltk.classify.megam import (call megam,

write megam file,parse megam weights)

from nltk.classify.tadm import call tadm,write tadm file,parse tadm

weights

ELL EARISH, nltk.probability 8% T FregDist 2K, %0 LRI E A
H AN AR UAST H IR AR

ProbDistI HTHiE BAPRIRFFE XA HILHIMER A o AR LA PARER 7040
IRAENEZE A A AN W R 20 A o URAEME 2R 20 A1 A AT ZE 4341 H 3R B, T 29 A 6 434 T
FNSHH R, Bl Tr .

T IRWUR A, v DA B B AR 1o " 28 T B AR IR TR 26 93 A1 Hh 1 4
KT AR

B¢

class MLEProbDist (ProbDistI) :

def init (self, freqdist, bins=None):
self. freqdist = freqgdist

def freqgdist(self):

I bR HICRE AEABE R 20 AT (K B Ak B J BB 734«

return self. freqdist

def prob(self, sample):
return self. freqdist.freqg(sample)

def max (self):
return self. freqdist.max()



2.1 HMEEEHE 27

def samples (self):
return self. freqdist.keys()

def  repr (self):

nun

It will return string representation of ProbDist

nun

)

return '<MLEProbDist based on %d samples>' % self.
freqdist.N()

class LidstoneProbDist (ProbDistI) :

ZRH T IRBUIR 3 AT o 2 04T S E Gamma Fox, HEUEIEHEAE 0 2] 1 2 (4],
LidstoneProbDist AT oo FEALER N FIREH WMEZR A0 HHSREUTIFEAME B Kt
HEEHAMEN AR T (c+Gamma)/(N+B*Gamma) .

RWEWREW Gamma MB T B—NATREMIFEARS RITHEE, I H NG & 1855
AR5 T MLE:

nwwn

SUM TO ONE = False
def init (self, freqgdist, gamma, bins=None):

Lidstone F T 1R MEZ 70 7 LMEIREL freqdist.
ZH freqdist A LA SCORMEZAG T BTk T A0 73 Ahi
Z4 bins A AP E SONBETE MMEZE 73 A SR B AE AR, MRS SF5E T 1.

nwwn

if (bins == 0) or (bins is None and freqdist.N() == 0):
name = self. class . name [:-8]
raise ValueError ('A $s probability distribution ' % name +

'must have at least one bin.')
if (bins is not None) and (bins < freqdist.B()):
name = self. class . name [:-8]
raise ValueError ('\nThe number of bins in a %s

Q

distribution ' % name +
' (%d) must be greater than or equal to\n' % bins +
'the number of bins in the FregDist used ' +

'to create it (%d).' % fregdist.B())
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self. freqdist = freqgdist
self. gamma = float (gamma)
self. N = self. freqgdist.N()

if bins is None:
bins = fregdist.B()
self. bins = bins

self. divisor = self. N + bins * gamma
if self. divisor == 0.0:
# In extreme cases we force the probability to be O,
# which it will be, since the count will be O0:
self. gamma = 0
self. divisor =1

def freqgdist(self):

% BR B T R O AR T AR ) A

return self. freqdist

def prob(self, sample):
c = self. fregdist[sample]
return (c + self. gamma) / self. divisor

def max(self):
# To obtain most probable sample, choose the one
# that occurs very frequently.
return self. freqdist.max()

def samples (self):
return self. freqdist.keys()

def discount (self):
gb = self. gamma * self. bins
return gb / (self. N + gb)

def  repr (self):

String representation of ProbDist is obtained.
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nwwn

o)

return '<LidstoneProbDist based on %d samples>' % self.
freqdist.N()

class LaplaceProbDist (LidstoneProbDist) :

LIRIRT]

PR TRBIR A EMH T oo FEARSER N ARG HE A E IR B
Kt E—MREARIME, HEAKXIT:
(c+DAN+B)

REWRER 1 NE TR AT RERIREARSE R T L, JF HIRICT s e o A 14
B KAUSR A T2

def init (self, freqdist, bins=None):

LaplaceProbDist H TIREUAA M freqdist MIMEEE A0,
ZH freqdist HTHRIBEE T MR THHIIZ 70 .
ZH bins A LA NI RERE AR B REAE AR o MR A0 AL 200 1

LidstoneProbDist. init (self, fregdist, 1, bins)

def  repr (self):

String representation of ProbDist is obtained.

o)

return '<LaplaceProbDist based on %d samples>' % self.
freqdist.N()

class ELEProbDist (LidstoneProbDist) :

R T IREUIR AT BT e, FEASER N MEEWHE R IFEAERIIR B
KitH—MEARRER, HRAKXWT:
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(c+0.5)AN+B/2)

IXERERE 0.5 B & ADRBERIFEAS R THE b, I ERAU T BTl A
R KA R A T

def  init (self, fregdist, bins=None):

nwn

UG T P TR A K freqdist BIBER DT . 28 freqdist H TR T
HAG TR A o

ZH bins A LIBGAN R REMS AL BRIV REAE MR . BER AR AL AU 1

LidstoneProbDist. init (self, fregdist, 0.5, bins)

def repr (self):

String representation of ProbDist is obtained.

nuon

o)

return '<ELEProbDist based on %d samples>' % self.
freqdist.N()

class WittenBellProbDist (ProbDistI) :

WittenBellProbDist KA TIRIMER DA . £ HIE BIFEARIER A -, 1%
FH TR AR E. RTEAMERERTHE AR T

T/(N+T1)

KH, T RWEBINFEARLL N ZWESRSEF RS E FEARRIRR bR S T AR
LGB REAS ) B ARG T Fr A BRI B ST 1

Here,
p=T/Z (N+ T), if count = 0
P c / (

N + T), otherwise

def init (self, fregdist, bins=None):
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SR B EREL T MER Ao MR T R R B FEAS SR BEE ST R B . FEAR I
RIFEU ARG AR

T/(N+T7)

KH, T RWEBIFEARL, N ZWESIRFEFRRE FEARRIR RS T AR
HLHGETREAS B e KAUSRG T T A BRSNS T 1

Here,

Z (N + T), if count = 0
(

p=T
c N + T), otherwise

/
P /

Z F2AE FH X SR AT —A bin (H 15 H RS R F
ZH freqdist M5 AT LA ZREBUBER 20 A (3R 114
ZH bins A LLE SOREAR KT RESE Y 4R -

assert bins is None or bins >= freqdist.B(),\
'bins parameter must not be less than %$d=freqdist.B()' % freqgdist.B()
if bins is None:
bins = freqgdist.B()
self. fregdist = freqgdist
self. T = self. freqdist.B()
self. Z = bins - self. freqgdist.B()
self. N = self. freqdist.N()
# self. PO is P(0), precalculated for efficiency:
if self. N==0:
# if fregdist is empty, we approximate P(0) by a
UniformProbDist:
self. PO = 1.0 / self. Z
else:
self. PO

self. T / float(self. Z * (self. N + self. T))

def prob(self, sample):
# inherit docs from ProbDistI
c = self. fregdist[sample]
return (c / float (self. N + self. T) if c != 0 else self. PO)

def max(self):

return self. freqgdist.max()

def samples (self):
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return self. freqdist.keys()

def freqgdist (self):
return self. freqdist

def discount (self):
raise NotImplementedError ()

def  repr (self):

nun

String representation of ProbDist is obtained.

nwwn

return '<WittenBellProbDist based on %d samples>' % self.
freqdist.N()

FATAT LAAE FH f KA IR TSR AT I, iEFRATZE R~ NLTK 4 5¢ MLE F4AYS

>>> import nltk
>>> from nltk.probability import *
>>> train and test (mle)
28.76%
>>> train and test (LaplaceProbDist)
69.16%
>>> train and test (ELEProbDist)
76.38%
>>> def lidstone (gamma) :
return lambda fd, bins: LidstoneProbDist (fd, gamma, bins)

>>> train and test (lidstone(0.1))
86.17%
>>> train and test (lidstone (0.5))
76.38%
>>> train and test (lidstone(1.0))
69.16%

212 BarhRBHRBOUES

fa /R BFRIET (Hidden Markov Model, HMM) 55 W EOIR S FNEE B 2 MELIR &

5 ﬁhUo&m%%E%$HMM%E%ﬁ%,mgz4%m,xﬁr Bk S, y Bom
WELIRZS
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(v
OROmO

2-1

FATAT U HMM Al T SATI0NR, AEBAT5 840 M A Brown 1HRHE A :

>>> import nltk

>>> corpus = nltk.corpus.brown.tagged sents(categories='adventure')
[:700]

>>> print (len (corpus))

700

>>> from nltk.util import unique list

>>> tag set = unique list(tag for sent in corpus for (word,tag) in
sent)

>>> print (len(tag_set))

104

>>> symbols = unique list (word for sent in corpus for (word,tag) in
sent)

>>> print (len (symbols))

1908

>>> print (len(tag set))

104

>>> symbols = unique list (word for sent in corpus for (word,tag) in
sent)

>>> print (len(symbols))

1908

>>> trainer = nltk.tag.HiddenMarkovModelTrainer (tag set, symbols)
>>> train_corpus = []

>>> test corpus = []

>>> for i in range (len(corpus)) :

if 1 % 10:

train corpus += [corpus[i]]
else:

test corpus += [corpus[i]]

>>> print (len(train corpus))
630
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>>> print (len(test corpus))

70

>>> def train_and test(est):

hmm

= trainer.train supervised(train corpus, estimator=est)

)

print ('$.2£%%' % (100 * hmm.evaluate (test corpus)))

£ BTG . BATEE T —> 90% F T-UIIZRAT 10% I Il py s, IF H®RATE

2R 7l

2.2 1EMLE 22! F v F¥iE

T

(Smoothing) F TAbHEZ B R 8 H B ) 51 . RIdL, RENEIEMEZE N 0. A

TR, BAE T

2.2.1

f£ 18 48, Laplace AH] J INE-T-HE o FEINE T, "5 20RA S A THEo 1.
BT 1 28N, AR A EE YA mT AN IR S S A v b, DA R R0 R T A AR B
HAEFENIRBERAN 0o OO a0 SR A IR THECE DUEEER AT 0 e (ED 1

i

5 AR 018D
1EIRATZE &A1 T NLTK S i -F- 8 H4ChY

>>>
>>>

import nltk

corpus=u"<s> hello how are you doing ? Hope you find the book

interesting. </s>".split ()

>>>
>>>
>>>
13
>>>
>>>
>>>
(o,
>>>
>>>
(o,
>>>
>>>
(o,

sentence=u"<s>how are you doing</s>".split ()
vocabulary=set (corpus)
len (vocabulary)

cfd = nltk.ConditionalFregDist (nltk.bigrams (corpus))
# The corpus counts of each bigram in the sentence:
[cfd[a] [b] for (a,b) in nltk.bigrams (sentence) ]

1, 0]

# The counts for each word in the sentence:
[cfd[a].N() for (a,b) in nltk.bigrams(sentence)]
1, 2]

# There is already a FregDist method for MLE probability:
[cfd[a].freg(b) for (a,b) in nltk.bigrams (sentence) ]
1.0, 0.0]
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>>> # Laplace smoothing of each bigram count:

>>> [1 + cfd[a][b] for (a,b) in nltk.bigrams (sentence)]

[1, 2, 11

>>> # We need to normalise the counts for each word:

>>> [len (vocabulary) + cfd[a].N() for (a,b) in nltk.bigrams (sentence) ]

[13, 14, 15]
>>> # The smoothed Laplace probability for each bigram:
>>> [1.0 * (l+cfd[a]l[b]) / (len(vocabulary)+cfdla].N()) for (a,b) in

nltk.bigrams (sentence) ]
[0.07692307692307693, 0.14285714285714285, 0.06666666666666667]

5 18 F3 — FPRAT 2T B8 U 2E B Laplace B0 A R 5V -

>>> # MLEProbDist is the unsmoothed probability distribution:

>>> cpd mle = nltk.ConditionalProbDist (cfd, nltk.MLEProbDist,
bins=len (vocabulary))

>>> # Now we can get the MLE probabilities by using the .prob method:
>>> [cpd mle[a].prob(b) for (a,b) in nltk.bigrams (sentence) ]

[0, 1.0, 0.0]

>>> # LaplaceProbDist is the add-one smoothed ProbDist:

>>> cpd laplace = nltk.ConditionalProbDist (cfd, nltk.LaplaceProbDist,
bins=len (vocabulary))

>>> # Getting the Laplace probabilities is the same as for MLE:

>>> [cpd laplace[a] .prob(b) for (a,b) in nltk.bigrams (sentence) ]
[0.07692307692307693, 0.14285714285714285, 0.06666666666666667]

2.2.2  Good Turing *F-iiy

Good Turing “F-¥# /2 1 Alan Turing ARG 1T B LY. Good 2 ). XA —Fi R
ST, XFOTENE S T T HATE S FAES SRR RS, ] W17 SCiH B (WSD) .
A4 SEARIRG] (NERD PEERIE. HLEEHRESE . 076 B T FIR Fn0t RO . 7E1%
ik, PATROGER AR RARM Z I3 A o ERFEAR SRR EEAL b, 207 VER T R I
0 R H IR IR B E A ) S B2 o JE I R B 1) b i) — SR R M B R AT e [l iz
., Simple Good Turing 7] PLAAT I — MBI Iy — AR I BME T W B S
L BRI

cl=(+ 1) Nc+1)/Nc) c>=1
c==0, WHIAPREHRKFEA= N(1).

XH, ¢ RIETIEL NG T R F SRR A R
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Bill Gale #1 Geoffrey Sampson C.Z4 2 | Simple Good Turing 11 :

class SimpleGoodTuringProbDist (ProbDistI) :

nuon

Given a pair (pi, gi), where pi refers to the frequency and

gl refers to the frequency of frequency, our aim is to minimize
the

square variation. E(p) and E(g) is the mean of pi and gi.

- slope, b = sigma ((pi-E(p) (qi-E(q))) / sigma ((pi-E(p)) (pi-E(p)))
- intercept: a = E(gq) - b.E(p)
SUM TO ONE = False
def init (self, freqdist, bins=None):
param fregdist refers to the count of frequency from which
probability
distribution is estimated.
Param bins is used to estimate the possible number of samples.
win
assert bins is None or bins > freqdist.B(),\
'bins parameter must not be less than %$d=freqgdist.B()+1' %
(freqgdist.B()+1)
if bins is None:
bins = freqgdist.B() + 1
self. freqdist = freqgdist
self. bins = bins
r, nr = self. r Nr()
self.find best fit(r, nr)
self. switch(r, nr)
self. renormalize(r, nr)

def r Nr non zero(self):
r Nr = self. freqdist.r Nr()
del r Nr[0]
return r Nr

def _r_Nr(self):

Split the frequency distribution in two list (r, Nr), where Nr(r) > 0O

nonzero = self. r Nr non zero()
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if not nonzero:
return [], []

return zip(*sorted(nonzero.items()))

def find best fit(self, r, nr):

win

Use simple linear regression to tune parameters self. slope
and self. intercept in the log-log space based on count and
Nr (count) (Work in log space to avoid floating point underflow.)
win

# For higher sample frequencies the data points becomes
horizontal

# along line Nr=1. To create a more evident linear model in
log-log

# space, we average positive Nr values with the surrounding
zZero

# values. (Church and Gale, 1991)

if not r or not nr:
# Empty r or nr?

return

zr = []

for j in range(len(r)):

i = (r[j-1] 1if 7 > 0 else 0)
k= (2 *r[j] - 1 if j == len(r) - 1 else r[j+1])
zr_ = 2.0 * nr(j] / (k - 1)

zr.append(zr_)

log r = [math.log(i) for i in r]
log zr = [math.log (i) for i in zr]
xy cov = x var = 0.0

x mean = 1.0 * sum(log r) / len(log r)
y _mean = 1.0 * sum(log zr) / len(log zr)

for (x, y) in zip(log r, log zr):

Xy Cov += (X - x mean) * (y - y mean)
x var += (X - x_mean)**2
self. slope = (xy cov / x var if x var != 0 else 0.0)

if self. slope >= -1:
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warnings.warn ('SimpleGoodTuring did not find a proper best
fit !
'line for smoothing probabilities of occurrences. '
'The probability estimates are likely to be '
'unreliable.')
self. intercept = y mean - self. slope * x mean

def switch(self, r, nr):
Calculate the r frontier where we must switch from Nr to Sr
when estimating E[Nr].
for i, r in enumerate (r):
if len(r) == 1 + 1 or r[i+l] !=r + 1:
# We are at the end of r, or there is a gap in r
self. switch at = r
break

Sr = self.smoothedNr
smooth r star = (r_ + 1) * Sr(r +1) / Sr(r_ )
unsmooth r star = 1.0 * (r_ + 1) * nr[i+l] / nr[i]
std = math.sqgrt(self. variance(r_, nr([i], nr([i+1]))
if abs(unsmooth r star-smooth r star) <= 1.96 * std:
self. switch at = r_
break

def variance(self, r, nr, nr 1):
r = float (r)
nr = float (nr)
nr 1 = float(nr 1)
return (r + 1.0)**2 * (nr_1 / nr**2) * (1.0 + nr 1 / nr)

def renormalize(self, r, nr):

HREAS TR ORI I RO 201 R R L. ) DA 2 3 V(YN AR A
HIREARBEATHERAG T, SRR FTAT A i DL RO RE A 3 34T SRR SR AN

prob cov = 0.0
for r , nr_ in zip(r, nr):

prob cov += nr_ * self. prob measure(r )
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def

def

def

if prob cov:
self. renormal = (1 - self. prob measure(0)) / prob _cov

smoothedNr (self, r):

Return the number of samples with count r.

Nr = a*r"b (with b < -1 to give the appropriate hyperbolic
relationship)

Estimate a and b by simple linear regression technique on
the logarithmic form of the equation: log Nr = a + b*log(r)

R T

return math.exp(self. intercept + self. slope * math.log(r))
prob (self, sample):
Return the sample's probability.

count = self. freqgdist[sample]

p = self. prob measure (count)
if count == O0:
if self. bins == self. freqdist.B():
p = 0.0
else:

p=p/ (1.0 * self. bins - self. freqdist.B())

else:

p = p * self. renormal
return p
_prob measure (self, count):

if count == 0 and self. freqgdist.N() ==

return 1.0
elif count == 0 and self. freqdist.N() != 0:

return 1.0 * self. freqdist.Nr (1) / self. freqdist.N()
if self. switch at > count:

Er 1 = 1.0 * self. freqdist.Nr (count+l)

Er = 1.0 * self. freqgdist.Nr (count)

Er 1 = self.smoothedNr (count+1)
Er = self.smoothedNr (count)

r star = (count + 1) * Er 1 / Er
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return r star / self._freqdist.N()

def check(self):
prob sum = 0.0
for 1 in range (0, len(self. Nr)):
prob sum += self. Nr[i] * self. prob measure(i) / self.
renormal
print ("Probability Sum:", prob sum)
#assert prob sum != 1.0, "probability sum should be one!"

def discount (self):

It is used to provide the total probability transfers from the
seen events to the unseen events.

nuwn

return 1.0 * self.smoothedNr(l) / self. freqdist.N()

def max(self):
return self. fregdist.max()

def samples (self):
return self. freqdist.keys()

def freqgdist (self):
return self. freqdist

def repr (self):

It obtains the string representation of ProbDist.

return '<SimpleGoodTuringProbDist based on %d samples>'\
% self. freqdist.N()

1E AR EE NLTK H4 5% Simple Good Turing fIAURY:

>>> gt = lambda fd, bins: SimpleGoodTuringProbDist (fd, bins=1leb)
>>> train_and_ test (gt)
5.17%

2.2.3 Kneser Ney *F-iiy

Kneser Ney “Fig &5 trigrams —&(FH M. iEFANIKEFE T NLTK H 1 K Kneser
Ney i AL :



23 4 MLE & —ANE#RHLE 41

>>> import nltk
>>> corpus = [[((x[0],y[0],z[0]), (x[1],y[1],2[1]))
for x, y, z in nltk.trigrams (sent)]
for sent in corpus[:100]]
>>> tag set = unique list(tag for sent in corpus for (word,tag) in

sent)

>>> len(tag_set)

906

>>> symbols = unique list(word for sent in corpus for (word,tag) in
sent)

>>> len (symbols)

1341

>>> trainer = nltk.tag.HiddenMarkovModelTrainer (tag set, symbols)
>>> train corpus = []

>>> test corpus = []

>>> for i in range (len(corpus)) :

if 1 % 10:

train corpus += [corpus[i]]
else:

test corpus += [corpus[i]]

>>> len(train_ corpus)

90

>>> len(test corpus)

10

>>> kn = lambda fd, bins: KneserNeyProbDist (fd)
>>> train and test (kn)

0.86%

2.2.4 Witten Bell “F-ift

Witten Bell 5& F T A0 3 EA 0 M2 10 2R 0 B (19— PP 509% . LB FRATTS I W R NLTK
th 5T Witten Bell V-1 HIACHD .

>>> train_and test (WittenBellProbDist)
6.90%

2.3 A MLE F&—ERH

Katz [FERBIA AT DL @ — AN B A a2 r= i n gram 18 S B8, W0RAE n gram H15E
e I — MR EARRFF AT E S, I 2% ] DL S0 FL AR . AR IR MY, 7E
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WA, W n gram HILFTRE L T n IR, ECHEERMEBELET, WRRFHE&:

Wi 5% n gram [ MLE BEEG. B, AR A Y T (n-1) gram R & AFHBEE
PLF /& NLTK Hf 2% Katz [FEE AR A0S :

def prob(self, word, context):

Evaluate the probability of this word in this context using Katz
Backoff.

: param word: the word to get the probability of

: type word: str

:param context: the context the word is in

:type context: list(str)

context = tuple (context)

if (context+ (word,) in self. ngrams) or (self. n == 1):

return self[context].prob (word)

else:

return self. alpha(context) * self. backoff.prob(word,context[1:])

2.4 NAEREMAEERIUE SR

5 I I 1A bigram 1) JR) B A2 24 FRA TAR 1 27 DL SCACH 5t 2 [R1R 2 — AN AN A A1 8K
Ao B, F captivating FEIZREHE T HIL 7 R, Hh = HIE by AT, PRI
fE the Z H. i NV TIEHEAL, 7E captivating Z HI, a Al new [ H BIAIZR & —FERT . X
PG LA G B, B 5 538 A EE AT B0 A o] BB B K o XA ) @] LU I {8 ) unigram
MERALRAZIE . AT LAIF R — AR 256 unigram Al bigram MEZR AR P4 (E A5

EESHEMIZ T HE SRILM #, FA1@ETH-order 1 KJIZk unigram B4 34
-order 2 KillZx bigram AR PAT IR AE A :

ngram - count - text / home / linux / ieng6 / 1nl65w / public / data
/ engand hintrain . txt \ - vocab / home / linux / ieng6 / 1nl65w /
public / data / engandhinlexicon . txt \ - order 1 - addsmooth 0.0001
- Im wsjl . 1Im

2.5 BIERERITEESHE

NLTK H ] nltk.model.ngram FRAG —N T perplexity (text) . IXNT
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B TP 4R € SUARIE AR . TIRFE (Perplexity) #E SUNSUAN 2 *+ 32 . H A%
JERE SCT AR B R A A B T TN SCAR Y

nltk.model.ngram BELH T 23 TIPS SCARE 22 FARRS an T

def perplexity(self, text):

Calculates the perplexity of the given text.
This is simply 2 ** cross-entropy for the text.

:param text: words to calculate perplexity of
:type text: list(str)

return pow (2.0, self.entropy(text))
2.6 EIESEMEDPLNH Metropolis—Hastings B

S RBFREE SRR Y (Markov Chain Monte Carlo, MCMC)H A £ Fl ¢ T J5 3 11
PATALFR T . —Fh 732242 18 ] Metropolis-Hastings KFE#S. A T SZH Metropolis-Hastings
BE, BN ERRERI S A BN S JE IR OB EE B B R0 A T I R 1 R
R T — " 5% Metropolis-Hastings B 7R

2.7 EIESAEDHNE Gibbs %

£ Gibbs KEHERFEI T, 7T LLES AR R 7 SR BR . 58 10
A ZHIEARRS, BT8R T — Ik Gibbs RAEEEI . S ARE NS AT 70 A R AR, AT L
{# H Metropolis-Hastings 5#i%, X#FR{E Metropolis within Gibbs. Gibbs KAV AT LLIA N 2
FA R R U045 1 Metropolis-hastings KAV . TERF—0ERH, ATV —MEESH
FRETE il B — A~ U

B8 AT B PIRCRE T A5, e LA MO T L T S PR ORI T IR O RALE «

def bern (theta,z,N):

"""Bernoulli likelihood with N trials and z successes."""
return np.clip(theta**z* (1-theta)** (N-z),0,1)

def bern2 (thetal, theta2,z1,2z2,N1,N2):

"""Bernoulli likelihood with N trials and z successes.”"""



44

¥2F GUihEEAME

return bern (thetal,zl,N1)*bern(theta2, z2,N2)

def make thetas (xmin, xmax,n) :

xs=np.linspace (xmin, xmax,n)

widths=(xs[l:]-xs[:-1])/2.0

thetas=xs[:-1]+widths

return thetas

def make plots(X,Y,prior,likelihood,posterior,projection=None) :
fig,ax=plt.subplots (1,3, subplot kw=dict (projection=projection, aspect="
equal'), figsize=(12,3))

if projection=='3d':

ax[0] .plot_surface (X,Y,prior,alpha=0.3,cmap=plt.cm.jet)
ax[1l].plot surface(X,Y,likelihood,alpha=0.3, cmap=plt.cm.jet)
ax[2] .plot surface (X, Y,posterior,alpha=0.3,cmap=plt.cm.jet)

else:

ax[0].contour (X,Y,prior)
ax[1l] .contour (X,Y,likelihood)
ax[2].contour(X,Y, posterior)
ax[0].set title('Prior')

ax[1l].set title('Likelihood')
ax[2].set title('posteior')
plt.tight layout()

thetasl=make thetas(0,1,101)
thetas2=make thetas(0,1,101)
X,Y=np.meshgrid(thetasl, thetas?2)

Xt Metropolis 5%, A% ELL T E:

z1=11
N1=14
z2=T7

N2=14

prior=lambda thetal,theta2:stats.beta(a,b).pdf (thetal)*stats.beta(a,b).
pdf (theta?2)

lik=partial (bern2,zl=z1,z2=2z2,N1=N1,N2=N2)

target=lambda thetal,thetaZ:prior (thetal,theta2)*lik(thetal, theta?2)

theta=np.array([0.5,0.5])
niters=10000
burnin=500
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sigma=np.diag([0.2,0.2])

thetas=np.zeros ((niters-burnin,2),np.float)

for i inrange (niters):

new theta=stats.multivariate normal (theta,sigma) .rvs()
p=min (target (*new_theta)/target (*theta), 1)

if np.random.rand()<p:

theta=new theta

if i>=burnin:

thetas[i-burnin]=theta
kde=stats.gaussian_kde(thetas.T)
XY=np.vstack([X.ravel(),Y.ravel()])

posterior metroplis=kde (XY) .reshape (X.shape)

make plots(X,Y,prior(X,Y),1lik(X,Y),posterior metroplis)
make plots(X,Y,prior(X,Y),1lik(X,Y),posterior
metroplis,projection="'3d")

XtF Gibbs, [ &L E:
a=2
b=3

z1=11
N1=14
z2=T7

N2=14

prior=lambda thetal,theta2:stats.beta(a,b) .pdf (thetal) *stats.
beta(a,b) .pdf (theta?)

lik=partial (bern2,z1=z1,2z2=2z2,N1=N1,N2=N2)

target=lambda thetal,thetaZ:prior (thetal,theta2)*lik(thetal, theta?2)

theta=np.array([0.5,0.5])
niters=10000

burnin=500
sigma=np.diag([0.2,0.2])

thetas=np.zeros ((niters-burnin,2),np.float)

for i inrange (niters):
theta=[stats.beta(a+zl,b+N1l-z1) .rvs (), thetal[l]]
theta=[theta[0],stats.beta(a+tz2,b+N2-z2) .rvs ()]

if i>=burnin:
thetas[i-burnin]=theta
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kde=stats. gaussian_kde (thetas.T)

XY=np.vstack([X.ravel(),Y.ravel()])

posterior gibbs=kde (XY) .reshape (X.shape)

make plots(X,Y,prior(X,Y),1ik(X,Y), posterior gibbs)

make plots(X,Y,prior(X,Y),1ik(X,Y), posterior gibbs,projection='3d')

£ L1 9% Metropolis 1 Gibbs FIAAS 1, 1] LLSRHL R SEI0 MR . AUl v A 5 Ba i
[ 2D #1 3D K.

2.8 NG

AT, BATT® 7 HIAMZ (unigram. bigram Al trigram). R4 53] T 5K
AT LB AE NLTK O HISEE . AR RATIE 8 T 46E . [BIBYE . Gibbs RATEIEAN
Metropolis-hastings 537« [FBFATET 18 1 Q] il i 52 4 R AT 18 5 2.

&S, BAVE IS TS (Stemmer) FAEEJF A4S (Lemmatizer), LA
fEAMLER S S TEAIEEASE AR (Morphological generator )
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TR S n] LAE SO P8 206 B3 ARG BREEATE 7 5 18 3002 BT B U /Ml 5 FA6
AE A, TATK A AT IRBAEZIE R, LA RARSESCE 5 B3 TS BGEs A JEid
JEE%, RN 5 2 THEITAIB S s MRS LRSS, B/ AR 51 5 oAb dnitt
RIS

T 252, A SOR L & T L
o JHHHI

o ELRETHIE.

. HFALLIE.

o ALV E IR AT,
.« BN,

o JHAEHE.

. WEIIE.

3.1 WASZFEN

TSR] LURE SCRAEE R AOFE BN X AR AT A BGEEAT T 7T o TE 3R AR B A
EE AL IERAPREE: RS U8, A8, PERMALD.

WA B s R, BOVEATE ST AEA TR A0 UL N MAFE . 7 K
fERiEER, PovEMNARUABdRERXmAE, S5 MIERLTF. HE R
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unbelievable, fEIXH, believe ZUMREH M HHIBER, ErfISSIHFE. HR
un Ml able & EE MWHEIER, BN A B RMNAFE, H2 ] LSRRI 7.
WEE A A=, HIYISLIE (isolating languages). f&i#E1E (agglutinative languages) F1JiE
#115 (inflecting languages). JEAFIERXETE T A EANF RS Lo EIOLES, HE{H
HHIE R I L ENA RGBS G2, BEMRR M CREiEd0 fER,
PGB RACLIER — M 1. EREEY, REERLSGE - BUMEBEEGNER, K
R H IR SR TR B — M. ZE A, BRI o0 A B B B AL, ER T
HIXETE F AR TARIME S, Hh R TG JEITERN — M+ A SRR
TR R, IRE CREE . HETRME LA . RIS B e 4 o A T
X, PMEEADAARAFR. . WS Mol Brats. ESANES, X8, S ek
RURFEAA . EIRATA Y, A (AR R A O 1. IR S BRI R E B R,

40 quality~ noteworthy. antisocial. anticlockwise %51

3.2 IEfFIR)TRENGS

A FHRH AT DA e SCO—ANd I 22 B H ] A 1A 28 LR EGE T 1 fE . BLRIA] raining
9, TR S A raining H 2 BRIRIZEORIR [0 HAR AR BLR T raine N T RS BAE R
PAERATE, 48R 518K 2 20 H R BOR SRR T4 HAAAE AR 51 . R 5 A H
BAAFE S X E SCHE, X0 RE — MO R SCE H I E Y . Martin Porter LA
T =N RNFNIBERRAE Porter BRI T-HEIUETE . 1 BEVEEA b T8 BRI B o SR
WA e T E A JE 48 . 9 T AE NLTK F AT ia T3 HC,  FRATT AT LA a7 5 i )
PorterStemmer KFATILFIM, RFEIT A stem 7R IEAT A THEEL

iFBATISREE A 4 NLTK F i PorterStemmer ZRiH4T 8 THEEL AT .

>>> import nltk

>>> from nltk.stem import PorterStemmer
>>> stemmerporter = PorterStemmer ()

>>> stemmerporter.stem('working')

'work'

>>> stemmerporter.stem('happiness')
'happi'

PorterStemmer KNIt O A EE T H SV L2/ T RRIR . /T3
FEFRE RN, B AR 51 AR 4 a5 1 58] B 5 A AR B A AL SO B
Stemmer 1 #2E X T stem () J7ik, A RETHEE 2 S # 4k K H Stemmer 13210, 47K
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KA 3-1 Fims.

PorterStemmer LancasterStemmer SnowballStemmer

K 3-1

T —MREFRAE Lancaster )3 T3 EUE VL2 =2 R ITRF K% (Lancaster University)
H BT PorterStemmer 38, LancasterStemmer J57E NLTK H 52 Lancaster
TR IR . AR, PR TR 1) 32 B X ) 2 — /& Lancaster ] T-#2IUE L L Porter 1]
FHRIUEE Y S 0 2 AN A G Il A A

iEFRATTE R /IR TE NLTK #4447 Lancaster 18] T3 B 4CHS .

>>>
>>>

import nltk
from nltk.stem import LancasterStemmer

>>> stemmerlan=LancasterStemmer ()
>>> stemmerlan.stem('working')
'work'

>>> stemmerlan.stem('happiness')

"happy'

TE NLTK A, FAT#E L H RegexpStemmer FE AT I & T 3ATH S H91E T HL
o M TAERE R B — AR/, JRPE SR B L UTEC 1) 5 1] B M R 12 PR i) 14 i 45 B

)’éé}b’( .

EFATHE & —/NE NLTK 1 f# H RegexpStemmer #H47 17 T H& B

>>>
>>>

import nltk
from nltk.stem import RegexpStemmer

>>> stemmerregexp=RegexpStemmer ('ing')
>>> stemmerregexp.stem('working')
'work'

>>> stemmerregexp.stem('happiness')
'happiness'

>>> stemmerregexp.stem('pairing')

'pair'



50 ¥3F MA¥: EEBRTFF

FATTCAETCAE A PorterStemmer Ml LancasterStemmer #8718 T H#2 B A7 01
M RegexpStemmer.

SnowballStemmer FTXFRRIE L2 AMHANL 13 FES TR THEE. N THEH
SnowballStemmer $ATIH T, B, AFERITH TRIE S /& —s2pl, 2R
JEIHHHE stem () 75, B5ER T AT HEE

Z BN N NLTK RIS~ E, & SnowballStemmer S PE¥E A iEMVEIESAT T
i) FHE
>>> import nltk

>>> from nltk.stem import SnowballStemmer
>>> SnowballStemmer.languages

('danish', 'dutch', 'english', 'finnish', 'french', 'german',
'hungarian', 'italian', 'norwegian', 'porter', 'portuguese',
'romanian', 'russian', 'spanish', 'swedish')

>>> spanishstemmer=SnowballStemmer ('spanish')
>>> spanishstemmer.stem('comiendo')

'com'

>>> frenchstemmer=SnowballStemmer ('french')
>>> frenchstemmer.stem('manger')

'mang’

nltk.stem.api HALAEHFHAIT stem B StemmerT R4 K.
Z BN NLTK AR, ERefs Lk FRATHAT A 42 L

class StemmerI (object):

nun

It is an interface that helps to eliminate morphological affixes from
the tokens and the process is known as stemming.

def stem(self, token):

Eliminate affixes from token and stem is returned.

raise NotImplementedError ()
AR E B A 2 N9 T B2 3 A T 1] T SR B AR«

>>> import nltk
>>> from nltk.stem.porter import PorterStemmer
>>> from nltk.stem.lancaster import LancasterStemmer
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>>> from nltk.stem import SnowballStemmer

>>> def obtain tokens():

With open('/home/p/NLTK/samplel.txt') as stem: tok = nltk.word
tokenize (stem.read())

return tokens

>>> def stemming(filtered) :

stem=[]

for x in filtered:

stem.append (PorterStemmer () .stem(x) )

return stem

>>> if name ==" main ":

tok= obtain tokens ()

>>> print ("tokens is %s") % (tok)

>>> stem tokens= stemming (tok)

>>> print ("After stemming is %s")%stem tokens
>>> res=dict (zip (tok, stem tokens))

>>> print ("{tok:stemmed}=%s") % (result)

3.3 HEMiAFKLE

I Ji A — N FHAS [A) R ) 0K — AN B ] e i o FE RO B I R o ) i 5 1) B 3]
A2 A . WordNetLemmatizer N morphy () BRAEUH TiREEE .
RAE WordNet ARV B, WHARFEAAE . 280, pos Fra & i A Hia 1 18]
PES A

% F& —/ME NLTK AT IR I8 IR 1 511«

>>> import nltk

>>> from nltk.stem import WordNetLemmatizer

>>> lemmatizer output=WordNetLemmatizer ()

>>> lemmatizer output.lemmatize ('working')
'working'

>>> lemmatizer output.lemmatize ('working',6 pos='v'")
'work'

>>> lemmatizer output.lemmatize ('works')

'work'

WordNetLemmatizer &R LU NZENTFTIEK WordNet 18R ESATHESE, EfH
WordNetCorpusReader [ morphy () BRECKIEIUAM . AR E AR AT H2E, A4
FE Hag B FEIAE R B, 5T works, iR[EIFERZH B LR work.
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EBATHE RN IS, KBS R TR T SR ORI AL J5 2 8] (X 1 -

>>> import nltk

>>> from nltk.stem import PorterStemmer

>>> stemmer output=PorterStemmer ()

>>> stemmer output.stem('happiness')

'happi’

>>> from nltk.stem import WordNetLemmatizer
>>> lemmatizer output=WordNetLemmatizer ()
>>> lemmatizer output.lemmatize ('happiness')
'happiness'

£ FHAARISH, happiness BILHE THEIEFEW N happi, 1ETEIEE B L2
happiness MM, KIULEIRE T happinesss

3.4 AIFRIES FAIRTIRENGE

Polyglot s& — A TR LB ARAE morfessor BRI EAE, AR A T MWARTARF 3R BT
# . Morpho I H 1 H b5 A2 6l i 70 b B B sk shii s, KR EH M2 i TiER GRE
B /N B . TR HRTE S A i E A, HAEBSHNANE S 1A
e R AEE A H . £ Polyglot RN iRISLFE IS, C&MH 17 AARIEF K 50000
AFRIRFFF morfessor £

IERATREFE N polyglot IKIUE F E k& 1LY

from polyglot.downloader import downloader

print (downloader.supported languages table ("morph2"))

FhL PR AEH  H 3 A ELB1 h 2

1. Piedmontese language
4. Sicilian

7. Pashto, Pushto

10. Kannada

13. Kazakh

16. Panjabi, Punjabi

19. Alemannic

22. Chechen

25. Sanskrit (Sa?sk?ta)

2. Lombard language
5. Scots
8. Kurdish
11. Korean
14. Ilokano
17. Georgian
20. Czech
23. Catalan; Valencian

26. Slovene

3. Gan Chinese

6. Kirghiz, Kyrgyz
9. Portuguese

12. Khmer

15. Polish

18. Chuvash

21. Welsh

24. Northern Sami

27. Javanese
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28.
31.
34.
37.
40.
43.
46.
49.
52.
55.
58.
61.
64.
67.
70.
73.
76.
79.
82.
85.
88.
91.
94.
97.

100.
103.
106.
109.
112.
115.
118.
121.
124.
127.
130.
133.

Slovak
Swedish
Serbian
Western Frisian
Upper Sorbian
Sinhala, Sinhalese
Aragonese
Sakha
Interlingua
Arabic

Yiddish
Hungarian
Armenian
Hindi

Danish
Turkmen
Greek, Modern
Oriya

Turkish

Manx

Irish

Cebuano

Dutch

West Flemish
Breton
Bashkir
Bengali
Marathi (Mara?hi)
Russian
Mongolian

Spanish; Castilian

Esperanto
Uighur, Uyghur
Latvian

Fiji Hindi

Bishnupriya Manipuri

2

32.
35.
38.

4

44,
47,
50.
53.
56.
59.
62.
65.
68.

7
74

95
98
10

9. Bosnian-Croatian-Serbian
Swabhili

Albanian

French

. Faroese

Italian

Volapiik

Afrikaans

Azerbaijani

Assamese
Waray-Waray

Haitian; Haitian Creole
Hebrew (modern)
Divehi; Dhivehi; Mald...
1. Occitan

. Thai

. Telugu

. Ossetian, Ossetic

. Kapampangan

. Gujarati

. Scottish Gaelic; Gaelic
. Zazaki

. Norwegian

. Chinese

1. Belarusian

104. Egyptian Arabic

10
11
11
11
11
12
12
12
13

7. Burmese

0. Malay

3. Macedonian

6. Malagasy

9. Estonian

2. Asturian

5. Luxembourgish, Letzeb...
8. Ukrainian

1. Urdu

134. Uzbek

30.
33.
36.
39.
42.
45.
48.
S1.
54.
57.
60.
63.
66.
69.
72.
75.
78.
81.
84.
87.
90.
93.
96.
99.
102

105.
108.
111.
114.
117.
120.
123.
126.
129.
132.
135.

Bavarian
Sundanese
Japanese
Finnish
Persian
Ambharic
Icelandic
Indonesian
Ido

Yoruba
Croatian
Quechua
Silesian
German
Tagalog
Tajik

Tamil

Tatar
Venetian
Galician
Nepali
Walloon
Norwegian Nynorsk
Bosnian

. Bulgarian
Tibetan Standard, Tib...
Romansh
Maltese
Malayalam
Vietnamese
Basque
English
Latin
Limburgish, Limburgan...
Lithuanian

Romanian, Moldavian, ...
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AP DA ACHS T 3 EE AR A .

%%bash

polyglot download morph2.en morph2.ar

[polyglot data] Downloading package morphZ.en to
[polyglot data] /home/rmyeid/polyglot data...

[polyglot data] Package morph2.en is already up-to-date!
[polyglot data] Downloading package morph2.ar to
[polyglot data] /home/rmyeid/polyglot data...

[polyglot data] Package morph2.ar is already up-to-date!

FE— N T M polyglot H3REE H I~

from polyglot.text import Text, Word

tokens =["unconditional" ,"precooked", "impossible", "painful",
"entered"]

for s in tokens:

s=Word (s, language="en")

print ("{:<20}{}".format (s, s.morphemes))

unconditional['un', 'conditional']
precooked['pre', 'cook', 'ed"']
impossible['im', 'possible']
painful ['pain', "ful']
entered['enter', 'ed']

AR BT IER AT V173, A A BRATTHEAT AR SCAR 73 31 R 46 7> 1 ARt AT T2

sent="TIhopeyoufindthebookinteresting"

para=Text (sent)

para.language="en"

para.morphemes

WordList (['I', "hope','you', 'find"', 'the', 'book', "interesting'])

3.5 WisHH=R

FELS EARRAT A 105 B RIRTIR T, TR L2 — S MR IR 3R BUEVA S B
AR AT RLER BUR = F05 AORPUT RS 0 BT IERAEEY: (80— B AHE)
JHE) s TR RIS (B ANIH AR R AT AR (A Ha Al
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T BT LA — MR, 2T ST 45 € I AR IR P EAT TR 2
M. BT E RIARRAF I ESGE IR . B SRS B v .

N T X— MR EREFIPRRAT AT IS F 00, 75 Z4EH pyEnchant 78t
AEBATZE RN - PAT IR A A T A

>>> import enchant

>>> s = enchant.Dict ("en US")

>>> tok=1[]

>>> def tokenize(stl):

if not stl:return

for j in xrange(len(stl),-1,-1):

if s.check(stl[0:73]):
tok.append(stl[0:1])

stl=st[j:]

tokenize (stl)

break

>>> tokenize ("itismyfavouritebook")
>>> tok

['it', 'is', 'my', 'favourite', 'book']
>>> tok=[ ]

>>> tokenize ("ihopeyoufindthebookinteresting")
>>> tok

['i', "hope', 'you', 'find', "the', 'book', "interesting']
BATAT CUAE B AR JL sttt e ] (1 2 1) «
o FEIER: EGUE EA BT RATRINR B Hill, -ness Fl-ment 5485 4347

o EEEN: LR UEREAR TR, Flan, wREMCEKE T HA A
RN B, AR ATEVESE KA B T IRATTHG B R A T A A 2 B AR 44 R 2 A
CATIPA=N

o EMIRR: B PR TR R AAE . B, wREAELmmiE -
HIAARR— A, A BT,

o FFRNZE: XE—NEREAN[E B RIS, Tow AT — N EE A I B e A TR B R R
), 20 BE ) BUE R ESAE AR RN . P ) R Al 2 44 . iRk ®
AR T, Flun, ZEAFR (Persons) 51F 0] LA TR & 10 8],
AT LLE & — NPk,

o HIAMFRICEREAIIES WA IC R T HBIERA AT S F o iEE. #
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3.6

an, HE plays K5 5 = AFRA BEL A R — S U B o

Omorfi: Omorfi (Open morphology of Finnish) J&— .4 GNU GPL hitA 3 ¥
AR, BT T AT ZARSS, BIniE 5 @a. B0y 22 TR0 BmL
SR FEERR. GUHVEEIEE RS R AR AP S R B R IESE .

Fe7SHE RS

TS E R R PAT IS EBAESS RERE . 7T LA IR S B SIS 2 T AR5 -
IXHL, QRS AR R J . AT AR DT RIAAA sl B R A ) . i,
W AREARA go, WMENBNA, WAIVIIERS, I HUR e 55 = AR L 15— 3,
VU 32 R R A R SR T 3K goes

AARZHT Python 1R HIF AT IS A AA KB, o — 28007k

ParaMorfo: il THAT % T PUHF BRI IS e a1 4440 . AR Ashin M A 24
A AT o

HornMorpho: F T-#47 3¢ T~ B4 % SETE RIB 4k is iy 1 (1) 44 ] A Bl n], DL S AE B
VT ) Bl 8] IR T2 7 A2 BT 70 A

AntiMorfo: 3T R Tt LIIERIE AW shia M4, L&Y i 13l
B &S E RN T o

MorfoMelayu: T 5 iE BRI KL F 04T

FoAt ] T PHAT I A S 0 i A B R A 7s B 2 T

3.7

Morph & H1 T RASP RGEMITEE L4 s Mt 4s .
Morphy & [ TR ASE AR 0B a8 A PEARTE 25 -
Morphisto 72 ] 7818 AT A A2 i as A #r 25 o

Morfette HI T~ AT P LA TEANEAE O W E 2 2] BB T,

BERSIE

PyStemmer 1.0.1 HH 0] F THATIE B AT 2 AT 55 AR 2248 2R 51 % 1) Snowball 18] 42 HUE%
. ‘B Porter ] T HERUREFMVE 2 HoAh B FHEHUEVR L A, X 2818 e iU B
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THEZMES (BFRFZHIMIETS) THATHETRBNE B RES.
FRATT AT DA A A SCAR e 80 ] e A A 2 i e ] R 5
CUF Rty — A e 2 (a4 R 51 B Kb IR

1. BB LN BT MBS 1wl A0 23 3] O ARHS . 1] 4R s — AN TR B inl o HL o
WORHET-BIRE » A A R T AR IR B AT T LA R 30, SO s i B 5 FR 1 .

def eliminatestopwords (self,list):

mmoan

Eliminate words which occur often and have not much significance
from context point of view.

nuon

return[ word for word in list if word not in self.stopwords ]

def tokenize(self,string):

nun

Perform the task of splitting text into stop words and tokens
Str=self.clean(str)

Words=str.split("")

return [self.stemmer.stem(word,0,len(word)-1) for word in words]

2. 25BN AT TR S B U] WSS 1 ) 4 R AR -

def obtainvectorkeywordindex(self, documentList):
In the document vectors, generate the keyword for the given
position of element

#Perform mapping of text into strings

vocabstring = "".join (documentList)

vocablist = self.parser.tokenise (vocabstring)

#Eliminate common words that have no search significance
vocablist = self.parser.eliminatestopwords (vocablist)
uniqueVocablist = util.removeDuplicates (vocablist)

vectorIndex={}
offset=0
#Attach a position to keywords that performs mapping with
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dimension that is used to depict this token
for word in uniqueVocablist:

vectorIndex[word]=offset

offset+=1

return vectorIndex # (keyword:position)
3. XEAEA T —AME AR E IR . N T SO R B L o 1 i AR
def constructVector (self, wordString):

# Initialise the vector with 0's
Vector val = [0] * len(self.vectorKeywordIndex)
tokList = self.parser.tokenize (tokString)
tokList = self.parser.eliminatestopwords (tokList)
for word in toklist:
vector[self.vectorKeywordIndex[word]] += 1;
# simple Term Count Model is used

return vector

4. JEISHEISTRA 1) B2 18] 0 FE R AR TZRAL Z AR RIS, JRATTAT LIIERT PN 7E 5L

R TARL, WIRARSEEA 1, IAMBEERN 0 B, FEHIAERIARTATH GXREWRE R
BANAFEAARED o WIFRARTZEN 0 F-HAZ AN 90 B, M AEFINREER GXRER
RPN AFEATRED o AEBATE B SciPy Kt FICA 2 [A) R 5L A

def cosine(vecl, vec2):

cosine = (X * Y ) / |[IXI| x |IY]]

return float (dot (vecl,vec2) / (norm(vecl) * norm(vec2)))

5. AT IRBE IR B F R A AL . BATE e T — DR RTINSO, AR5

FEAR 52 DB BT B 1 R 55 SO ) R AT P A AR RATE & T 1 ] 19 R A & 2 A A AR

def searching(self,searchinglist):
""" search for text that are matched on the basis oflist of

items """

askVector = self.buildQueryVector (searchinglist)

ratings = [util.cosine(askVector, textVector) for textVector in
self.documentVectors]

ratings.sort (reverse=True)

return ratings
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6. HAELLIRATH B Ay F TSR AT 1 S A AR
>>> import nltk

>>> import sys

>>> try:

from nltk import wordpunct tokenize

from nltk.corpus import stopwords

except ImportError:

print ( 'Error has occured')

>>> def calculate languages ratios(text):

LIRIRT]

Compute probability of given document that can be written in
different languages and give a dictionary that appears like

{'german': 2, 'french': 4, 'english': 1}

languages ratios = {}

LI B

nltk.wordpunct tokenize() splits all punctuations into separate
tokens

wordpunct tokenize ("I hope you like the book interesting .")
[" I',' hope ','you ','like ', 'the ', 'book' ,‘'interesting ',"'.']

tok
wor = [word.lower () for word in tok]

wordpunct tokenize (text)

# Compute occurence of unique stopwords in a text
for language in stopwords.fileids():
stopwords set = set (stopwords.words (language))

words_set = set(words)
common_ elements = words set.intersection (stopwords_ set)
languages_ratios[language] = len(common elements)

# language "score"
return languages ratios

>>> def detect language (text):
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Compute the probability of given text that is written in different
languages and obtain the one that is highest scored. It makes

use of stopwords calculation approach, finds out unique stopwords
present in a analyzed text.

won

ratios = calculate languages ratios (text)

most rated language = max(ratios, key=ratios.get)

return most rated language

if name ==' main ':

text = '"!
All over this cosmos, most of the people believe that there is
an invisible supreme power that is the creator and the runner of
this world. Human being is supposed to be the most intelligent and
loved creation by that power and that is being searched by human
beings in different ways into different things. As a result people
reveal His assumed form as per their own perceptions and beliefs.
It has given birth to different religions and people are divided
on the name of religion viz. Hindu, Muslim, Sikhs, Christian etc.
People do not stop at this. They debate the superiority of one
over the other and fight to establish their views. Shrewd people
like politicians oppose and support them at their own convenience
to divide them and control them. It has intensified to the extent
that even parents of a
new born baby teach it about religious differences and recommend
their own religion superior to that of others and let the child
learn to hate other people just because of religion. Jonathan
Swift, an eighteenth century novelist, observes that we have just
enough religion to make us hate, but not enough to make us love
one another.
The word 'religion' does not have a derogatory meaning - A literal
meaning of religion is 'A
personal or institutionalized system grounded in belief in a God
or Gods and the activities connected
with this'. At its basic level, 'religion is just a set of
teachings that tells people how to lead a good
life'. It has never been the purpose of religion to divide people
into groups of isolated followers that
cannot live in harmony together. No religion claims to teach
intolerance or even instructs its believers to segregate a
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certain religious group or even take the fundamental rights of

an individual solely based on their religious choices. It is also
said that 'Majhab nhi sikhata aaps mai bair krna'.But this very
majhab or religion takes a very heinous form when it is misused
by the shrewd politicians and the fanatics e.g. in Ayodhya on 6th
December, 1992 some right wing political parties

and communal organizations incited the Hindus to demolish the 16th
century Babri Masjid in the

name of religion to polarize Hindus votes. Muslim fanatics in
Bangladesh retaliated and destroyed a

number of temples, assassinated innocent Hindus and raped Hindu
girls who had nothing to do with

the demolition of Babri Masjid. This very inhuman act has been
presented by Taslima Nasrin, a Bangladeshi Doctor-cum-Writer

in her controversial novel 'Lajja' (1993) in which, she seems

to utilizes fiction's mass emotional appeal, rather than its
potential for nuance and universality.

>>> language = detect language (text)

>>> print (language)

DL AR 25 LR R SCAR IV 5 2K, B English.
3.8 M

A S 2OUA V2RI N 7 SELE E — SRR, BRATT AR 2O 3RAT T S
IESCABAT AL B . fEA T, BATEAWHE 7 iTHRE. WIRER . Ba&S A L
JEATHE NLTK I HJSEIL . BATIEHE 1 & MR R 51 LU EATHI LI .

R ', AT SENE. AR AE.
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1% (Parts-of-speech, POS) #niEs& NLP HIIAREZALSZ—. BHOIE ONKEFREE 1]
PebRIC oSS AR B AR . RIVERRIC AT BAR A — AN B 5 e 44 A Shiafik R A
WSS WTEPRER S Z R, FlnE B R HLaEE. NER. EF 0HT5E.

AER S LT

o QUEETEFRETEELE.

o EFEMHLATEHI.

o K n-gram (4T EAR

o A AP RV EAE T K S P

4.1 JRERREEN

W PHEARE & — A A R RN PRIR AT BRI SE (Fln il Bhial. AR ARid)
FE. fENLTK H, AMHEFRESSAFET nltk. tag B TaggerIbase KTk K.

HRE—> NLTK P15, & udaE A 5 HAT R PERRTE -

>>> import nltk

>>> textl=nltk.word tokenize ("It is a pleasant day today")
>>> nltk.pos tag(textl)

[("It', '"PRP'), ('iS', '"VBz'), ('a', 'DT'), ('pleasant', "Javy,
('day', 'NN'), ('today', 'NN')]

HATRILAE TaggerT BIFTA TRAKLIM tag () Tk N T IHlbRERS, TaggerT 12
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7 evaluate () F7ik. ARESH G AT TR EE, a0 RH b — MR dsoik e il
WPERRVERE, AT PSR R — AR AR AT S AR

kAT EE H Penn Treebank #HEALMIFLE ] HARIESIR (https://www.ling.
upenn.edu/courses/Fall 2003/1ing001/penn_ treebank pos.html):

CC - Coordinating conjunction
CD - Cardinal number

DT - Determiner

EX - Existential there

FW - Foreign word

IN - Preposition or subordinating conjunction
JJ - Adjective

JJR - Adjective, comparative
JJS - Adjective, superlative
LS - List item marker

MD - Modal

NN - Noun, singular or mass
NNS - Noun, plural

NNP - Proper noun, singular
NNPS - Proper noun, plural

PDT - Predeterminer

POS - Possessive ending

PRP - Personal pronoun

PRP$ - Possessive pronoun (prolog version PRP-S)

RB - Adverb

RBR - Adverb, comparative

RBS - Adverb, superlative

RP - Particle

SYM - Symbol

TO - to

UH - Interjection

VB - Verb, base form

VBD - Verb, past tense

VBG - Verb, gerund or present participle
VBN - Verb, past participle

VBP - Verb, non-3rd person singular present
VBZ - Verb, 3rd person singular present

WDT - Wh-determiner

WP - Wh-pronoun

WP$ - Possessive wh-pronoun (prolog version WP-S)
WRB - Wh-adverb
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NLTK "] DU DL EFRC IS 2. BR8N IR AL T NNS AR5 2 K40

>>> nltk.help.upenn tagset ('NNS')
NNS: noun, common, plural
undergraduates scotches bric-a-brac products bodyguards facets
coasts
divestitures storehouses designs clubs fragrances averages
subjectivists apprehensions muses factory-jobs

ARG T o5, TR IZG] T &R — A IR RIE

>>> nltk.help.upenn tagset ('VB.*')
VB: verb, base form
ask assemble assess assign assume atone attention avoid bake
balkanize
bank begin behold believe bend benefit bevel beware bless boil
bomb
boost brace break bring broil brush build
VBD: verb, past tense
dipped pleaded swiped regummed soaked tidied convened halted
registered
cushioned exacted snubbed strode aimed adopted belied figgered
speculated wore appreciated contemplated
VBG: verb, present participle or gerund
telegraphing stirring focusing angering judging stalling lactating
hankerin' alleging veering capping approaching traveling besieging
encrypting interrupting erasing wincing
VBN: verb, past participle
multihulled dilapidated aerosolized chaired languished panelized
used
experimented flourished imitated reunifed factored condensed sheared
unsettled primed dubbed desired
VBP: verb, present tense, not 3rd person singular
predominate wrap resort sue twist spill cure lengthen brush
terminate
appear tend stray glisten obtain comprise detest tease attract
emphasize mold postpone sever return wag
VBZ: verb, present tense, 3rd person singular
bases reconstructs marks mixes displeases seals carps weaves
snatches
slumps stretches authorizes smolders pictures emerges stockpiles
seduces fizzes uses bolsters slaps speaks pleads ...R
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PAEARIS S 1 ok Tahimal il i e hric 5 B .
ARG — AT, EHR 1 I8 R PR SR SO B

>>> import nltk

>>> text=nltk.word tokenize ("I cannot bear the pain of bear")

>>> nltk.pos tag(text)

[('I', 'PRP'), ('can', 'MD'), ('not', 'RB'), ('bear', 'VB'), ('the',
'DT'), ('pain', 'NN'), ('of', '"IN'), ('bear', 'NN')]

fE EHRA) T, ZXEK bear & —AahiE, SEEER, AN bear t/2—Mzh4Y),
XEWAEEA M.

FENLTK 1, EARE PR IRTT 238 — A AR R AR C A e . £ NLTK A
FATAT LM FH R4 str2tuple () RANEIX A TTH.:

>>> import nltk

>>> taggedword=nltk.tag.str2tuple ('bear/NN")
>>> taggedword

('bear', 'NN'")

>>> taggedword[0]

'bear’

>>> taggedword[1l]

"NN'

EBRATE E— A REE F 48 58 I SOAR A SOT 2 7 71 511«

>>> import nltk

>>> gsentence='"''The/DT sacred/VBN Ganga/NNP flows/VBZ in/IN this/DT
region/NN ./. This/DT is/VBZ a/DT pilgrimage/NN ./. People/NNP from/IN
all/DT over/IN the/DT country/NN visit/NN this/DT place/NN ./. '''

>>> [nltk.tag.str2tuple(t) for t in sentence.split ()]

[("The', 'DT'), ('sacred', 'VBN'), ('Ganga', 'NNP'), ('flows', 'VBZ'),

('in', '"IN'"), ('this', 'DT'), ('region', 'NN"), ('.', '.'"), ('This',
'DT'), ('is', 'VvBZ'), ('a', 'DT'), ('pilgrimage', 'NN'), ('.', '."),
('People', 'NNP'), ('from', 'IN'), ('all', 'DT'), ('over', 'IN'),
('the', 'DT'), ('country', 'NN'), ('visit', 'NN'), ('this', 'DT'"),
('place', 'NN"), ('.', ".")]

DUEH RN IR e CHm] 2 AR RR L) e oy — AN B A — AR id i AAS «

>>> import nltk
>>> taggedtok = ('bear', 'NN')
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>>> from nltk.tag.util import tupleZstr
>>> tuple2str (taggedtok)
'bear/NN'

LEBATRT B Treebank 18 K4 Hh— L3 FTHRIE 10 th DU

>>> import nltk

>>> from nltk.corpus import treebank

>>> treebank tagged = treebank.tagged words (tagset='universal')
>>> tag = nltk.FreqDist (tag for (word, tag) in treebank tagged)
>>> tag.most common ()

[('NOUN', 28867), ('VERB', 13564), ('.', 11715), ('ADP', 9857),
('DET', 8725), ('X', 6613), ('ADJ', 6397), ('NUM', 3546), ('PRT',
3219), ('apv', 3171), ('PRON', 2737), ('CONJ', 2265)]

RN FARE, ST L RO BT bR R

>>> import nltk

>>> from nltk.corpus import treebank

>>> treebank tagged = treebank.tagged words (tagset='universal')

>>> tagpairs = nltk.bigrams (treebank tagged)

>>> preceders _noun = [x[1] for (x, y) in tagpairs if y[l] == 'NOUN']
>>> freqdist = nltk.FregDist (preceders noun)

>>> [tag for (tag, ) in fregdist.most common () ]

['NOUN', 'DET', 'ADJ', 'ADP', '.', 'VERB', 'NUM', 'PRT', 'CONJ',
'"PRON', 'X', 'ADV']

AT AT L {3 ] Python H1 )7 ONARIRAT SE A MEAR T AL RATE S T HIHILAS,
KBNS JE7R T Python A7 SR AN —oodl (R A ERrid):

>>> import nltk

>>> tag={}

>>> tag

{}

>>> tag(['beautiful']='ADJ'
>>> tag

{'beautiful': 'ADJ'}

>>> tag['boy']="'N"

>>> tag['read']='V"

>>> tag['generously']="ADV'
>>> tag

{'boy': 'N', 'beautiful': 'ADJ', 'generously': 'ADV', 'read': 'V'}
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4.1.1 BRiNbRTE

BRUARE A — RO T A AR/ BOAR [RR PR IC AR . SequentialBackoffTagger
KT, E DefaultTagger.SequentialBackoffTagger KMUIISLH choose tag ()
Tk, wIREEUTI S

o IRIHFFEE

o T EPARERFRRFFR G

o JEHTHIFRICAIZR

i A B JZ IR EEH QI 4-1

K 4-1
WAELLRATREE TS, ERERT DefaultTagger FEHI LAEJRH:

>>> import nltk

>>> from nltk.tag import DefaultTagger
>>> tag = DefaultTagger ('NN')

>>> tag.tag(['Beautiful', 'morning'])
[('"Beautiful', 'NN'), ('morning', 'NN')]

BATATLUER) nltk.tag.untag () BRECK bR A FEON R PRE A F . 8
nltk.tag.untag () REUG, B MRIREF ERARICH MR .

EBATRES T BOH A 5 bR A4S
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>>> from nltk.tag import untag
>>> untag ([ ('beautiful', 'NN'), ('morning', 'NN')])
["beautiful', 'morning']

4.2 GRS RREERIE

—MERER IV ORISR S . —MERE () 22 MERERES .
EBAPRES N, ERAE T H AR H 3%

>>> import nltk
>>> import os,os.path
>>> create = os.path.expanduser ('~/nltkdoc')
>>> if not os.path.exists(create):
os.mkdir (create)

>>> os.path.exists (create)
True

>>> import nltk.data

>>> create in nltk.data.path
True

X B AE = H R Al —AUE~/nltkdoc MEHE H . RIEBHHKE —1THIR
[F True, IXFHILREGE H RO, RAEMERE /TR False, WIEKREHIEH
KA AN, RIMTFEFHEE. Fahtl@Eds G, RO — T &jE —17
05, REERRE True. fEXANHFF, FATTLLEIE S —AIUME nltkcorpora 1)
H3, ©RBaEEMrEeE. WA RK &~ /nltkdoc/nltkcorpora. FATWALA
B —DIYAE important WFHX, ERKEE A L ERSCH.

A K &~ /nltkdoc/nltkcorpora/important.
ERATREF T HH T INET H b —A SRS A :

>>> import nltk.data

>>> nltk.data.load('nltkcorpora/important/firstdoc.txt', format="raw')
'nltk\n'

L EARIE R, FATERXECLERS format ='raw', AN nltk.data.load()
BREUICTE MRS . ext U
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NLTK A —A a5 215 R EMA/E Names BRVE . & A SCHERR, 23N

male.txt fl female.txt.
AR EE DS NHTAENR nale. txt M female. txt XK E LT

>>> import nltk

>>> from nltk.corpus import names
>>> names.fileids ()

['female.txt', 'male.txt']

>>> len (names.words ('male.txt'))
2943

>>> len (names.words ('female.txt'))
5001

NLTK BZ4E 7 — KRS R4 . i RATRE B T b S S S T L & 1
LRGEVa iKY

>>> import nltk

>>> from nltk.corpus import words
>>> words.fileids ()

['en', 'en-basic']

>>> len (words.words ('en'))

235886

>>> len (words.words ('en-basic'))
850

Z DN NLTK F1 H T 52 X Maxent Treebank ia] P bR 2% HIACHT .

def pos tag(tok):

nun

FATT AT A o NLTK S A R PR 45 RAREE — MR 511

>>> from nltk.tag import pos tag
>>> from nltk.tokenize import word tokenize
>>> pos_tag(word tokenize ("Papa's favourite hobby is reading."))

[('Papa', 'NNP'), ("'s", 'POS'), ('favourite', 'JJ'"),
('hobby', 'NN'), ('is',
'VBZ'), ('reading', 'VB'), ('.', '.")]

:param tokens: list of tokens that need to be tagged
:type tok: list(str)

:return: The tagged tokens

:rtype: list (tuple(str, str))
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tagger = load( POS TAGGER)
return tagger.tag(tok)

def batch pos tag(sent):

nuon

We can use part of speech tagger given by NLTK to perform tagging
of list of tokens.

LIRIRT]

tagger = load( POS TAGGER)
return tagger.batch tag(sent)

4.3 EBE—MHBFEIEZL

TR AR VE A R g 1] SOV B EOEV SRV o IR YRR AT A N PR R B TR
(rule-based) BYFEHL (stochastic/probabilistic) HIFR{FEH %, E. Brill's AriE#sgiE T
R AR T BRI Al T

R 7 AR SRR R AN JF BRI IR] IO RS AR . B AT BhIX 25 Lzt vl I A I ZRAR 224
LA IARMERNZRE B O XASRM A KRB PN —Fr R4y, JFHEMM 5 S
Jeds LR BAm] A AR T o

— backof £ 73 &2 AT AT MR AR 70 2645 o AT DA IR 1) 7 SR B L -
=TGR PR RS T iR bR RS, n R ARV E SR T — o iR ARV E A .

FEVNGRTE N R, AR ML . R AL KRN T

o HRFTHIARIER .

o b AMRIEEEIZAIER .

o NS ME R

fE NLTK #', FastBrillTagger REIET—0iBkn. EH—MUE 2505 &
HoAr AR 105 BT,

1ERAIREE NLTK 1 FastBrillTagger HIARAS:

from nltk.tag import UnigramTagger
from nltk.tag import FastBrillTaggerTrainer

from nltk.tag.brill import SymmetricProximateTokensTemplate
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from nltk.tag.brill import ProximateTokensTemplate
from nltk.tag.brill import ProximateTagsRule
from nltk.tag.brill import ProximateWordsRule

ctx = [ # Context = surrounding words and tags.
SymmetricProximateTokensTemplate (ProximateTagsRule, (1, 1)
SymmetricProximateTokensTemplate (ProximateTagsRule, (1, 2)
SymmetricProximateTokensTemplate (ProximateTagsRule, (1, 3)
SymmetricProximateTokensTemplate (ProximateTagsRule, (2, 2)

(

(

’
SymmetricProximateTokensTemplate (ProximateWordsRule, (0, 0)),
SymmetricProximateTokensTemplate (ProximateWordsRule, (1, 1)),
SymmetricProximateTokensTemplate (ProximateWordsRule, (1, 2)),
ProximateTokensTemplate (ProximateTagsRule, (-1, -1), (1, 1)),

tagger = UnigramTagger (sentences)
tagger
tagger = tagger.train(sentences, max rules=100)

SCAHERT LA R — S I A S PR R i 7.

AN Sk, ] T — LA i BRI IO TR . IR B 20
i, AP R A — A R E AR

FEMEE AR Sk, VIS, AFAESRMLAS B A AR S, B 4.2
FiR. SR s R B A S SR . KBTI B, P 42
BRI A B IEAR, JF ELS S IR FAESE RSB0 S0 o, B 2
SV SRR MY T2 T WUR SR E AR 5 8% X 2 304 .

FastBrillTaggerTrainer (tagger, ctx, trace=0)

igrge

T s

23
N
[\
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BRI 2 S 38 T8 48 2R S 508 DUE B A T N BB R I AR AR AL SR 1
B PLE LR

P (features word) =X, in|corpus P (label word(x) |features word(x))
P(label word|features word)=P(label word, features word)

/Z1apel wora P (label word, features_word)

4.4 K n—gram BIFEITIERR

— VAR — /MHOL R, R B EARESS T, RN PIRRIRST T AR R E
HIA AR

AT LB PRI AG A brE A B $E HE— AN ) F I 1R SR PAT UnigramTagger M4,

BN IKEE FH/E NLTK 1 THU4T UnigramTagger IZRAIARAD:

>>> import nltk

>>> from nltk.tag import UnigramTagger

>>> from nltk.corpus import treebank

>>> training= treebank.tagged sents () [:7000]

>>> unitagger=UnigramTagger (training)

>>> treebank.sents () [0]

['Pierre', 'Vinken', ',', 'e6l', 'years', 'old', ',', 'will', 'join',
'the', 'board', 'as', 'a', 'nonexecutive', 'director', 'Nov.', '29'",
v

>>> unitagger.tag(treebank.sents () [0])

[('Pierre', 'NNP'), ('Vinken', 'NNP'), (',', ','), ('6l', 'CD'"),
('years', 'NNS'), ('old', 'gag'), ('.,', ',"), ('will', 'MD'), ('join',
'VvB'), ('the', 'DT'), ('board', 'NN'), ('as', 'IN'), ('a', 'DT'"),
('nonexecutive', 'JJ'), ('director', 'NN'), ('Nov.', 'NNP'), ('29',
'CD'), (M., TuN) ]

DL EARRS H, FRATEH Treebank #HEFE HIHT 7000 ANA)F-17E4T 7145k,
UnigramTagger HIZIREE WA B UnE 4-3 FTw
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I 4.3
EVHE UnigramTagger, EIRATRER NI H T TH 5 FH e LD

>>> import nltk

>>> from nltk.corpus import treebank

>>> from nltk.tag import UnigramTagger

>>> training= treebank.tagged sents () [:7000]
>>> unitagger=UnigramTagger (training)

>>> testing = treebank.tagged sents() [2000:]
>>> unitagger.evaluate (testing)
0.963400866227395

PRI, A2 IEB AT R MEARERT, B RIHER Y 96%.

MER UnigramTagger # /KT ContextTagger, ABATRMTAT LA —ANREE HIAR 1T B
L o N 7.8

ZRELLU A AT H UnigramTagger #EAT 1R FRE AT 25 451 -

>>> import nltk

>>> from nltk.corpus import treebank

>>> from nltk.tag import UnigramTagger

>>> unitag = UnigramTagger (model={'Vinken': 'NN'})

>>> unitag.tag(treebank.sents () [0])

[('"Pierre', None), ('Vinken', 'NN') (','", None), ('6l', None),
('years', None), ('old', None), (',', None), ('will', None), ('join',

-~
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None), ('the', None), ('board', None), ('as', None), ('a', None),
('nonexecutive', None), ('director', None), ('Nov.', None), ('29',
None), ('.', None)]

FELL EARIS A, X ) UnigramTagger X "NN"#3ichriE T ' Vinken', HARH
"None ' FRic#E4T THARIE, XZRNBRATCAELE LR OB R4 T 898 ' vinken ' AR
i, FF BB ARG HAth 5 m]

FE—NEER LI XH, ContextTagger {#i %A Ebric FIANZ K i Fc A v Re L
HFIbric. N T A s/ NBEMZ, AT DOk e B A s 2R E . iLIRAITRE B VAN
UnigramTagger AR

>>> unitagger = UnigramTagger (training, cutoff=5)
>>> unitagger.evaluate (testing)
0.7974218445306567

LR LA A& SequentialBackoffTagger BI—ANRHIE. BT b gs# i 2
fE—i, PMEUR LA — RS A REPRIEAR IR, IS N — A hRiE 28 kAT -

LA TREE T AR T FIRARFERAIS, X B, DefaultTagger Al UnigramTagger
A THRE— MR RRE . W EATH AR — AN AR — AN i, AT — M
TERR SRR XA 1] «

>>> import nltk

>>> from nltk.tag import UnigramTagger

>>> from nltk.tag import DefaultTagger

>>> from nltk.corpus import treebank

>>> testing = treebank.tagged sents () [2000:]
>>> training= treebank.tagged sents () [:7000]
>>> tagl=DefaultTagger ('NN')

>>> tag2=UnigramTagger (training,backoff=tagl)
>>> tag2.evaluate (testing)

0.963400866227395

NgramTagger HJFE UnigramTagger. BigramTagger fll TrigramTagger.
BigramTagger ff AT — MridlE N LR XE R, TrigramTagger AT MRICAEN
EFXER.

ST AR, XBAER T BigramTagger HISEH:

>>> import nltk
>>> from nltk.tag import BigramTagger
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>>> from nltk.corpus import treebank

>>> training 1= treebank.tagged sents () [:7000]

>>> bigramtagger=BigramTagger (training 1)

>>> treebank.sents () [0]

['Pierre', 'Vinken', ',', 'e6l', 'vyears', 'old', ',', 'will', 'Jjoin',
'the', 'board', 'as', 'a', 'nonexecutive', 'director', 'Nov.',6 '29',
v

>>> bigramtagger.tag(treebank.sents () [0])

[('Pierre', 'NNP'), ('Vinken', 'NNP'), (',', ','), ('el', 'CD"),
('years', 'NNS'), ('old', 'dg'), (',', ',"), ('will', 'MD'), ('join',
'VB'), ('the', 'DT'), ('board', 'NN'), ('as', 'IN'), ('a', 'DT"),
('nonexecutive', 'JJ'), ('director', 'NN'), ('Nov.', 'NNP'), ('29',
'CD'), (".', L")

>>> testing 1 = treebank.tagged sents () [2000:]

>>> bigramtagger.evaluate (testing 1)

0.922942709936983

iLBANTEE A —BH R BigramTagger #l TrigramTagger HACHD:

>>> import nltk

>>> from nltk.tag import BigramTagger, TrigramTagger
>>> from nltk.corpus import treebank

>>> testing = treebank.tagged sents () [2000:]
>>> training= treebank.tagged sents () [:7000]
>>> bigramtag = BigramTagger (training)

>>> bigramtag.evaluate (testing)
0.9190426339881356

>>> trigramtag = TrigramTagger (training)

>>> trigramtag.evaluate (testing)
0.9101956195989079

NgramTagger tHATAHFAR n KT 3 BIbriE4s. 1EIRATEE W F7E NLTK IR
— QuadgramTagger byt as KRS

>>> import nltk

>>> from nltk.corpus import treebank

>>> from nltk import NgramTagger

>>> testing = treebank.tagged sents () [2000:]
>>> training= treebank.tagged sents () [:7000]
>>> quadgramtag = NgramTagger (4, training)
>>> quadgramtag.evaluate (testing)
0.9429767842847466
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FaE AMEE: BRI

AffixTagger /2 — ContextTagger, EMHIIHRBERIENLTFXEERE.

IEEATREE W TR T AffixTagger FY:

>>> import nltk

>>> from nltk.corpus import treebank

>>> from nltk.tag import AffixTagger

>>> testing = treebank.tagged sents () [2000:]
>>> training= treebank.tagged sents () [:7000]
>>> affixtag = AffixTagger (training)

>>> affixtag.evaluate (testing)
0.29043249789601167

ERATRE R T A R A 4 AR aT R

>>> import nltk

>>> from nltk.tag import AffixTagger

>>> from nltk.corpus import treebank

>>> testing = treebank.tagged sents () [2000:]

>>> training= treebank.tagged sents () [:7000]

>>> prefixtag = AffixTagger (training, affix length=4)
>>> prefixtag.evaluate (testing)

0.21103516226368618

H U AT R I RE 3 AN 745 R SR AR«

>>> import nltk

>>> from nltk.tag import AffixTagger

>>> from nltk.corpus import treebank

>>> testing = treebank.tagged sents() [2000:]

>>> training= treebank.tagged sents () [:7000]

>>> suffixtag = AffixTagger (training, affix length=-3)
>>> suffixtag.evaluate (testing)

0.29043249789601167

ST NLTK g, e G 12 B gE b R S hr it 45«

>>> import nltk

>>> from nltk.tag import AffixTagger

>>> from nltk.corpus import treebank

>>> testing = treebank.tagged sents () [2000:]

>>> training= treebank.tagged sents () [:7000]

>>> prefixtagger=AffixTagger (training,affix length=4)
>>> prefixtagger.evaluate (testing)
0.21103516226368618
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>>> prefixtagger3=AffixTagger (training,affix
length=3, backoff=prefixtagger)

>>> prefixtagger3.evaluate (testing)
0.25906767658107027

>>> suffixtagger3=AffixTagger (training,affix length=-
3,backoff=prefixtagger3)

>>> suffixtagger3.evaluate (testing)
0.2939630929654946

>>> suffixtaggerd4=AffixTagger (training,affix length=-
4,backoff=suffixtagger3)

>>> suffixtagger4d.evaluate (testing)
0.3316090892296324

TnT AR Z Trigrams n Tags. TnT &V 17E M B/RBHRBEM R b, 22—
TG IR 2
1EIRATREF NLTK 45 ¢ TnT 100

>>> import nltk

>>> from nltk.tag import tnt

>>> from nltk.corpus import treebank

>>> testing = treebank.tagged sents () [2000:]
>>> training= treebank.tagged sents () [:7000]
>>> tnt tagger=tnt.TnT ()

>>> tnt tagger.train(training)

>>> tnt tagger.evaluate (testing)
0.9882176652913768

T™nT MIIZiCAH1H5 T ConditionalFregDist fl internalFreqgDist. X4k
SEFIH T eiB AR T . COn VA R = niEA R . O TR F R AR IS, TnT
R T n JCIRIERAY,

ZIEUI N K DefaultTagger BIAIT ., FEIXEACAD A, R AHEAZA T REARTE 2%
M1E, F84 TRAINED ¥#ik & N TRUE:

>>> import nltk

>>> from nltk.tag import DefaultTagger

>>> from nltk.tag import tnt

>>> from nltk.corpus import treebank

>>> testing = treebank.tagged sents () [2000:]

>>> training= treebank.tagged sents () [:7000]

>>> tnt tagger=tnt.TnT ()

>>> unknown=DefaultTagger ('NN"')

>>> tagger tnt=tnt.TnT (unk=unknown, Trained=True)
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>>> tnt tagger.train(training)
>>> tnt tagger.evaluate (testing)
0.988238192006897

4.5 (ERRAMREIEREF LSRR

HR— AN AT AT SRR SRR . B A T B AER L A B 2 N ERIRFE R .
NT A HEy, NiZe X rPaEyk. pHuEiEas 1A W 34T 43 Bt ) .
LEFRATIZE FE a0 R ada A A BRI SR AT 42 R 5515 433 (Noun Phrase Chunking) 171 :

>>> import nltk
>>> sent=[ ("A","DT"), ("wise", "JJ"), ("small", "JJ"), ("girl"™, "NN"),
("of"™, "IN"), ("village", "N"), ("became", "VBD"), ("leader", "NN")]
>>> sent=[ ("A","DT"), ("wise", "JJ"), ("small", "JJ"), ("girl"™, "NN"),
("of", "IN"), ("village", "NN"), ("became", "VBD"), ("leader", "NN")]
>>> grammar = "NP: {<DT>?<JJI>*<NN><IN>?<NN>*}"
>>> find = nltk.RegexpParser (grammar)
>>> res = find.parse(sent)
>>> print (res)
(s

(NP A/DT wise/JJ small/JJ girl/NN of/IN village/NN)
became/VBD

(NP leader/NN))
>>> res.draw ()

PERT A 4-4 PR BIREDTR o

S
NP became VBD NP
ADT  wise JJ small JJ gl NN of IN village NN leader NN

K 4-4
TEIXH, A A4 TR FE BSR4 e SO ATE ) DT (BRERD . 5 ERAE B R
JJ OEZRED . FHER— NN (Zia). mHER IN (A PLURATEECER NN Frd k.
2 [ 5 — AN AT B AR 1) 44 TR R (1) 4 1) 43 BRI ) 7 49«

>>> import nltk

>>> nounl=[ ("financial”™,"NN"), ("year","NN"), ("account", "NN"), ("summar
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y", "NN") ]

>>> gram="NP: {<NN>+}"

>>> find = nltk.RegexpParser (gram)

>>> print (find.parse (nounl))

(S (NP financial/NN year/NN account/NN summary/NN))
>>> x=find.parse (nounl)

>>> x.draw()

it 4 SR DA T 3R 1 4-5 PR

S

NP

T

financial NN year NN account NN summary NN

4-5

PSRRI — B ERAE R . BERT AT EEAME SR, AT U AT TE S e a] e — 7>
FFMIERTRI AR FR 7y, B tha] LU PSR AT 46 el AU — 38 20 F AN R SR A2 A B 7 o

% REAE NLTK 145K UnigramChunker (U, XBUACHS BT R FIRSAT 70 AT

class UnigramChunker (nltk.ChunkParserI) :
def init (self,training):
training data=[[(x,y) for p,x,y in nltk.chunk.treeconlltags(sent)]
for sent in training]
self.tagger=nltk.UnigramTagger (training data)
def parsing(self,sent):
postags=[posl for (wordl,posl) in sent]
tagged postags=self.tagger.tag(postags)
chunk tags=[chunking for (posl,chunktag) in tagged postags]
conll tags=[(word,posl,chunktag) for ((word,posl),chunktaqg)
in zip(sent, chunk tags)]
return nltk.chunk.conlltaags2tree(conlltags)

F RN D, AT LR SRV Al 3 BRESAE I R 5 R
import nltk.corpus, nltk.tag
def ubt conll chunk accuracy(train sents, test sents):

chunks train =conll tag chunks (training)
chunks test =conll tag chunks(testing)
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chunkerl =nltk.tag.UnigramTagger (chunks train)
print 'u:', nltk.tag.accuracy(chunkerl, chunks test)

chunker2 =nltk.tag.BigramTagger (chunks train, backoff=chunkerl)
print 'ub:', nltk.tag.accuracy(chunker2, chunks test)

chunker3 =nltk.tag.TrigramTagger (chunks train, backoff=chunker2)
print 'ubt:', nltk.tag.accuracy(chunker3, chunks test)

chunker4 =nltk.tag.TrigramTagger (chunks train, backoff=chunkerl)
print 'ut:', nltk.tag.accuracy(chunker4, chunks test)

chunker5 =nltk.tag.BigramTagger (chunks train, backoff=chunker4)
print 'utb:', nltk.tag.accuracy(chunker5, chunks test)

# accuracy test for conll chunking

conll train =nltk.corpus.conll2000.chunked sents('train.txt')
conll test =nltk.corpus.conll2000.chunked sents('test.txt')
ubt conll chunk accuracy(conll train, conll test)

# accuracy test for treebank chunking

treebank sents =nltk.corpus.treebank chunk.chunked sents ()
ubt conll chunk accuracy(treebank sents[:2000], treebank sents[2000:])

4.6

INGE

=

FEARTER, AT TIAVERRIE . A0 R R AR o8 BLROH TR AR A & Ay
%o WAMKIESE 2] T3 J n-gram IGTIHERE, FREHAVERSCE BT R T — Do des.

FER—mr, FATKEIE Treebank #8. CFG i B LA & AN A IR AT S5 5%



HEOHHE
BB SmillgEs

AR (WRARTERNE M) & NLP P HESS 22— Htloe SO —/ M A B R TE
BB RFRRFIE ST IEEE P I E RN R . e — A0 520 iy 5in]
BT A0y EA TSR AR i B 280 (AR Bhia]. A iadE) B

ARERG S LT E

o Treebank &K

e Treebank $2HL I T X IE R STERN o

o M CFG iR £ 3Rk

o CYK ZREftr k.

o Earley 2k BIfift 532

5.1 IBLBRTEY

LT & NLP Wi K P IR 2 — o B SO —/ Ml e A H AR B B IA] 1 28
BB R TR RS TABEMIM L FE . RIE parsing & WFBL T 15 pars Coration is)
IRAER), BN BE—F: Ram bought a book. X/NMh)FIEEE LR IEFF. H
&, WMRBAVXANA)F, HIXFE—ANA)T: Book bought a Ram, 85 1EILEE UEE
AN GRS b, FRATAT A 5 RER) T2 EVE IR, (HE ST
W BRI, AR RTINS AR R RN S fRRT A e — AT DA i N SO I A it A
PR AV B R A o TEVERRAT T 2 IR BT AR BB R AT A B A R R AT
fE BT T RREEMT S, AT 6 — B SR BA A sy . — S TR T
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R T 28 CLFE IR VT T BT 25 (Recursive Descent Parser). LL fENT#3 Al Earley f#tT 2%, 7%
BRI EREE @, JRAOTNEBA 5§ o TH e — B 2L BRI /T . — 2L H R A B
fRNT 23 WL FE B H T AT 25 (Operator-precedence parser). fij B JG A #T 25 (Simple
precedence parser). & H. LR fi##r#% (Simple LR Parser). LALR fi##T#s (LALR Parser).
LIS LR (LR(1)) fi##T#% (Canonical LR (LR(1)) Parser). GLR f###% (GLR Parser). CYK
gy, (CKY) fi#fT#% (CYK or(alternatively CKY) Parser). i# A2 FH#HTES (Recursive ascent
parser) FIFEALIHLIfETES (Shift-reduce parser).

NLTK H15%E X T nltk.parse.api.ParserI K. WM TR —A% 0] FHIEHT
BRESE R . SRR AT T RIUAVE S . 1B R SRS .

LR MR s S MR i . AR RET, — B3R 7 2Rai R, X s Rl
BA Iy E S5 R, I H AT DA 66 A AIRAS AR RN ZE R . AMEAE B TR T b,
ZHEAFMAEF A — PO RAT -

5.2 Treebank E1%

nltk.corpus.package flH5 L corpus reader 2K, XELIEn] HFHRECEFhiE
BRI A2

Treebank 1EEEW T LUEN nltk.corpus Vil F|. CHRIFRREFIRA] LU £
fileids () BEGKHE:

>>> import nltk

>>> import nltk.corpus

>>> print (str(nltk.corpus.treebank) .replace ('"\\\\',"'/"))
<BracketParseCorpusReader in 'C:/nltk data/corpora/treebank/combined'>
>>> nltk.corpus.treebank.fileids ()

['wsj 0001.mrg', 'wsj 0002.mrg', 'wsj 0003.mrg', 'wsj 0004.

mrg', 'wsj 0005.mrg', 'wsj 0006.mrg', 'wsj 0007.mrg', 'wsj 0008.
mrg', 'wsj 0009.mrg', 'wsj 0010.mrg', 'wsj 00l1l.mrg', 'wsj 0012.
mrg', 'wsj 0013.mrg', 'wsj 0014.mrg', 'wsj 0015.mrg', 'wsj 0016.
mrg', 'wsj 0017.mrg', 'wsj 0018.mrg', 'wsj 0019.mrg', 'wsj 0020.
mrg', 'wsj 0021.mrg', 'wsj 0022.mrg', 'wsj 0023.mrg', 'wsj 0024.
mrg', 'wsj 0025.mrg', 'wsj 0026.mrg', 'wsj 0027.mrg', 'wsj 0028.mrg',
'wsj 002%9.mrg', 'wsj 0030.mrg', 'wsj 0031.mrg', 'wsj 0032.

mrg', 'wsj 0033.mrg', 'wsj 0034.mrg', 'wsj 0035.mrg', 'wsj 0036.
mrg', 'wsj 0037.mrg', 'wsj 0038.mrg', 'wsj 003%.mrg', 'wsj 0040.
mrg', 'wsj 0041.mrg', 'wsj 0042.mrg', 'wsj 0043.mrg', 'wsj 0044.
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mrg', 'wsj 0045.mrg', 'wsj 0046.mrg', 'wsj 0047
mrg', 'wsj 0049.mrg', 'wsj 0050.mrg', 'wsj 0051
mrg', 'wsj 0053.mrg', 'wsj 0054.mrg', 'wsj 0055
mrg', 'wsj 0057.mrg', 'wsj 0058.mrg', 'wsj 0059
mrg', 'wsj 0061l.mrg', 'wsj 0062.mrg', 'wsj 0063
mrg', 'wsj 0065.mrg', 'wsj 0066.mrg', 'wsj 0067
mrg', 'wsj 0069.mrg', 'wsj 0070.mrg', 'wsj 0071
mrg', 'wsj 0073.mrg', 'wsj 0074.mrg', 'wsj 0075
mrg', 'wsj 0077.mrg', 'wsj 0078.mrg', 'wsj 0079
mrg', 'wsj 008l.mrg', 'wsj 0082.mrg', 'wsj 0083
mrg', 'wsj 0085.mrg', 'wsj 0086.mrg', 'wsj 0087
mrg', 'wsj 0089.mrg', 'wsj 0090.mrg', 'wsj 0091
mrg', 'wsj 0093.mrg', 'wsj 0094.mrg', 'wsj 0095
mrg', 'wsj 0097.mrg', 'wsj 0098.mrg', 'wsj 0099
mrg', 'wsj 0101.mrg', 'wsj 0102.mrg', 'wsj 0103
mrg', 'wsj 0105.mrg', 'wsj 0106.mrg', 'wsj 0107
mrg', 'wsj 0109.mrg', 'wsj 0110.mrg', 'wsj 0111
mrg', 'wsj 0113.mrg', 'wsj 0114.mrg', 'wsj 0115
mrg', 'wsj 0117.mrg', 'wsj 0118.mrg', 'wsj 0119
mrg', 'wsj 0121.mrg', 'wsj 0122.mrg', 'wsj 0123
mrg', 'wsj 0125.mrg', 'wsj 0126.mrg', 'wsj 0127
mrg', 'wsj 0129.mrg', 'wsj 0130.mrg', 'wsj 0131
mrg', 'wsj 0133.mrg', 'wsj 0134.mrg', 'wsj 0135
mrg', 'wsj 0137.mrg', 'wsj 0138.mrg', 'wsj 0139
mrg', 'wsj 0141.mrg', 'wsj 0142.mrg', 'wsj 0143
mrg', 'wsj 0145.mrg', 'wsj 0146.mrg', 'wsj 0147
mrg', 'wsj 0149.mrg', 'wsj 0150.mrg', 'wsj 0151
mrg', 'wsj 0153.mrg', 'wsj 0154.mrg', 'wsj 0155
mrg', 'wsj 0157.mrg', 'wsj 0158.mrg', 'wsj 0159
mrg', 'wsj 016l.mrg', 'wsj 0162.mrg', 'wsj 0163
mrg', 'wsj 0165.mrg', 'wsj 0166.mrg', 'wsj 0167
mrg', 'wsj 0169.mrg', 'wsj 0170.mrg', 'wsj 0171
mrg', 'wsj 0173.mrg', 'wsj 0174.mrg', 'wsj 0175
mrg', 'wsj 0177.mrg', 'wsj 0178.mrg', 'wsj 0179
mrg', 'wsj 018l.mrg', 'wsj 0182.mrg', 'wsj 0183
mrg', 'wsj 0185.mrg', 'wsj 0186.mrg', 'wsj 0187
mrg', 'wsj 0189.mrg', 'wsj 0190.mrg', 'wsj 0191
mrg', 'wsj 0193.mrg', 'wsj 0194.mrg', 'wsj 0195
'wsj 0197.mrg', 'wsj 0198.mrg', 'wsj 0199.mrg']
>>> from nltk.corpus import treebank

>>> print (treebank.words ('wsj 0007.mrg'))
["McDermott', 'International', 'Inc.', 'said', '
>>> print (treebank.tagged words ('wsj 0007.mrg'))
[ ("McDermott', 'NNP'), ('International', 'NNP'),

.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',
.mrg',

.mrg',

o',

'wsj 0048.
'wsj 0052.
'wsj 0056.
'wsj 0060.
'wsj 0064.
'wsj 0068.
'wsj 0072.
'wsj 0076.
'wsj 0080.
'wsj 0084.
'wsj 0088.
'wsj 0092.
'wsj 0096.
'wsj 0100.
'wsj 0104.
'wsj 0108.
'wsj 0112.
'wsj 011le.
'wsj 0120.
'wsj 0124.
'wsj 0128.
'wsj 0132.
'wsj 0136.
'wsj 0140.
'wsj 0144.
'wsj 0148.
'wsj 0152.
'wsj 0156.
'wsj 0160.
'wsj 0164.
'wsj 0168.
'wsj 0172.
'wsj 0176.
'wsj 0180.
'wsj 0184.
'wsj 0188.
'wsj 0192.
'wsj 0196.mrg',
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iEIRATREE NLTK 75 5<1j 1] Penn Treebank &K} EE HICAD, ‘e F A T i8R B p
] Treebank 154} [ 132 4% (Treebank Corpus Reader):

>>> import nltk
>>> from nltk.corpus import treebank
>>> print (treebank.parsed sents('wsj 0007.mrg') [2])
(S
(NP-SBJ
(NP (NNP Bailey) (NNP Controls))
G v)
(VP
(VBN based)
(NP (-NONE- *))
(PP-LOC-CLR
(IN in)
(NP (NP (NNP Wickliffe)) (, ,) (NP (NNP Ohio)))))

(VBZ makes)
(NP
(JJ computerized)
(JJ industrial)
(NNS controls)
(NNS systems)))
(. )

>>> import nltk

>>> from nltk.corpus import treebank chunk
>>> treebank chunk.chunked sents() [1]

Tree('S', [Tree('NP', [('Mr.', 'NNP'), ('Vinken', 'NNP')]), ('is',
'VBZ'), Tree('NP', [('chairman', 'NN')]), ('of', '"IN'), Tree('NP',
[('Elsevier', 'NNP'), ('N.V.', 'NNP")I]), (',', ','), Tree('NP’',

[("the', 'DT'), ('Dutch', 'NNP'), ('publishing', 'VBG'),

('group',
'NN')T), (L, taN) D)
>>> treebank chunk.chunked sents() [1].draw()
DA AR SR 1 4n & 5-1 Fras R A%
%SN
NP isVBZ NP ofIN NP NP

N

Mr.NNP

/\/\

Vinken NNP chairman NN Elsevier NNP N.V.NNP the DT Dutch NNP publishing VBG group NN

5-1
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>>> import nltk

>>> from nltk.corpus import treebank chunk

>>> treebank chunk.chunked sents () [1].leaves()

[('Mr.', 'NNP'), ('Vinken', 'NNP'), ('is', 'VBZ'), ('chairman',

'NN'), ('of', '"IN'), ('Elsevier', 'NNP'), ('N.V.', 'NNP'), (',', ',"),
("the', 'DT'), ('Dutch', 'NNP'), ('publishing', 'VBG'), ('group',

NNT), (UL, L))
>>> treebank chunk.chunked sents () [1].pos ()

[(('Mr.', 'NNP'), 'NP'), (('Vinken', 'NNP'), 'NP'), (('is', 'VBZ'),
'S'), (('chairman', 'NN'), 'NP'), (('of', '"IN'), 'S'), (('Elsevier',
'NNP'), 'NP'), (('N.V.', 'NNP'), 'NP"'), ((',', ','), 'S"), (('the',
'DT'), 'NP'), (('Dutch', 'NNP'), 'NP'), (('publishing', 'VBG'), 'NP'),
(('group', 'NN'), 'NP'), (('.', '."), 'S")]

>>> treebank chunk.chunked sents() [1].productions ()

[S -> NP ('is', 'VBZ') NP ('of', 'IN') NP (',', ',') NP ('.', '."),
NP -> ('Mr.', 'NNP') ('Vinken', 'NNP'), NP -> ('chairman', 'NN'), NP
-> ('Elsevier', 'NNP') ('N.V.', 'NNP'), NP -> ('the', 'DT') ('Dutch',
'NNP') ('publishing', 'VBG') ('group', 'NN')]

tagged words () FIEGAE T A MEERE:

>>> nltk.corpus.treebank.tagged words ()

[('Pierre', 'NNP'), ('Vinken', 'NNP'), (',', ', "), ...]

Penn Treebank 54} A T FH BOAR 1028 T MO e bric (= B R 1 -

# 16
$ 724
R 4886
-LRB- 120
-NONE- 6592
-RRB- 126
384
563
712
CcC 2265
CD 3546
DT 8165
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EX 88
FW 4

IN 9857
1 5834
JIR 381
JIS 182
LS 13
MD 927
NN 13166
NNP 9410
NNPS 244
NNS 6047
PDT 27
POS 824
PRP 1716
PRPS 766
RB 2822
RBR 136
RBS 35
RP 216
SYM 1

TO 2179
UH 3
VB 2554
VBD 3043
VBG 1460
VBN 2134
VBP 1321
VBZ 2125
WDT 445
WP 241
WPS$ 14




5.3 M\ Treebank $&HX_E T IR AN 87

PCREINCE PR E e Y ST

>>> import nltk

>>> from nltk.probability import FregDist
>>> from nltk.corpus import treebank

>>> fd = FregDist ()

>>> fd.items ()

dict items([])

I EAREIREL T Treebank i RHEE Hp bR 1C 513 LA BN FRIC IR .
iEIRAIKEF NLTK H7 5517 1 Sinica Treebank 15K} ZE RS :

>>> import nltk

>>> from nltk.corpus import sinica treebank

>>> print(sinica treebank.sents())

(=1, kg, EB, My, e, fREE, R, BT, L
>>> sinica_ treebank.parsed sents() [27]

Tree('S', [Tree('NP', [Tree('NP', [Tree('N- m]', [Tree ('Nhaa', ['%ﬁ']),
Tree('DE', ['MJ'])]), Tree('Ncb', ['M&#E'])]1), Tree('Neda', ['*'1)]),
Tree ('Dd', ['Wlf']1), Tree('DM', ['—H']), Tree('VHI1', ['ZFH'1)])

5.3 M Treebank 32HX T3 Fc k35N

R (Context-free Grammar, CFG) & 7E 1957 4E H Noam Chomsky A [ 48
EHEX M. —~ CFG H LA &7 2H k-

o ARALFFMAIRES (N,

o REFMABEWES (T,

o JHIATFS (S).

o PAEXNAMRES (P, HAl: A—a.

CFG MU BRI AL . R 45 A J )N ) - 25 R R

FE SR AT e LR A—a, HAP ATN Rl a hAEERFRAEL TR R

AT CFG Mg, A0~ PYFp g5

o [RIRZEHM): MHEPRAA) (FIEBSHEEEIE.

o WIfELiM: AIATA), AAEEI (A RASEAET L, A EED.
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o —REERIZER: KOFREERIA), XL R A) RS yes B no.

o RRRREERZER): ACEREERIG) . DARRERSEA IR (Who, What, How, When, Where, Why,
Which) FFk#iH 4],

B CFG FU 45T

e S—NPVP

e SoVP

e S—Aux NP VP

e S—Wh-NPVP

e S—Wh-NP Aux NP VP

e NP—(Det) (AP) Nom (PP)
e VP—Verb (NP) (NP) (PP)*
e VP—Verb$

e PP—Prep (NP)

e AP—(Adv)Adj (PP)

& — AR T AE NLTK A b SO T8 R SOE RN ) 451

>>> import nltk

>>> from nltk import Nonterminal, nonterminals, Production, CFG
>>> nonterminall = Nonterminal ('NP')

Nonterminal ('"VP')

>>> nonterminal3 = Nonterminal ('PP')

>>> nonterminal?2

>>> nonterminall.symbol ()

INP'

>>> nonterminal2.symbol ()

IVPI

>>> nonterminal3.symbol ()

|PP'

>>> nonterminall==nonterminal?2
False

>>> nonterminal2==nonterminal3
False

>>> nonterminall==nonterminal3
False

>>> S, NP, VP, PP = nonterminals ('S, NP, VP, PP')
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>>> N, VvV, P, DT
>>> productionl

nonterminals('N, V, P, DT'")
Production (S, [NP, VP])

>>> production?2 = Production (NP, [DT, NP])
>>> production3 = Production(VP, [V, NP,NP,PP])
>>> productionl.lhs ()

S

>>> productionl.rhs()

(NP, VP)

>>> production3.lhs ()

VP

>>> production3.rhs ()

(v, NP, NP, PP)

>>> production3 == Production (VP, [V,NP,NP,PP])
True

>>> production?2 == production3

False

7£ NLTK 1+ 18] ATIS 8= Eltn T -

>>> import nltk

>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')
>>> graml

<Grammar with 5517 productions>

M ATIS $EHCIA ) 7 s an F

>>> import nltk

>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt')

>>> sent = nltk.parse.util.extract test sentences(sent)

>>> len (sent)

98

>>> testingsent=sent[25]

>>> testingsent([1l]

11

>>> testingsent[0]

["list', 'those', 'flights', 'that', 'stop', 'over', 'in', 'salt',
'lake', 'city', '.']

>>> sent=testingsent[0]
EPEAEN SRR T

>>> import nltk
>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')
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>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt'")

>>> sent = nltk.parse.util.extract test sentences(sent)
>>> testingsent=sent[25]

>>> sent=testingsent[0]

>>> parserl = nltk.parse.BottomUpChartParser (graml)

>>> chartl = parserl.chart parse(sent)

>>> print ((chartl.num edges()))

13454

>>> print ((len(list (chartl.parses(graml.start())))))

11

HJEm . E, Z£f (Left Corner) iBVEMENT:

>>> import nltk

>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')
>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt")

>>> sent = nltk.parse.util.extract test sentences(sent)

>>> testingsent=sent[25]

>>> sent=testingsent[0]

>>> parser2 = nltk.parse.BottomUpLeftCornerChartParser (graml)
>>> chart2 = parser2.chart parse(sent)

>>> print ((chart2.num edges()))

8781

>>> print ((len(list (chart2.parses(graml.start())))))

11

T R R I s 0 22 A A A AT -

>>> import nltk

>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')
>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt')

>>> sent = nltk.parse.util.extract test sentences (sent)

>>> testingsent=sent[25]

>>> sent=testingsent[0]

>>> parser3 = nltk.parse.LeftCornerChartParser (graml)

>>> chart3 = parser3.chart parse(sent)

>>> print ((chart3.num edges()))

1280

>>> print ((len(list (chart3.parses(graml.start())))))

11
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H T N A TEIR AT -

>>> import nltk

>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')
>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt')

>>> sent = nltk.parse.util.extract test sentences (sent)

>>> testingsent=sent[25]

>>> sent=testingsent[0]

>>> parserd4 = nltk.parse.TopDownChartParser (graml)

>>> chartd4 = parserd.chart parse (sent)

>>> print ((chart4.num edges()))

37763

>>> print((len(list (chart4d4.parses(graml.start())))))

11

18 5 ) B TRV

>>> import nltk

>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')
>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt')

>>> sent = nltk.parse.util.extract test sentences(sent)

>>> testingsent=sent[25]

>>> sent=testingsent[0]

>>> parserb = nltk.parse.IncrementalBottomUpChartParser (graml)
>>> chart5 = parser5.chart parse(sent)

>>> print ((chart5.num edges()))

13454

>>> print((len(list (chart5.parses(graml.start())))))

11

e ERN B AEERET

>>> import nltk

>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')

>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt')

>>> sent = nltk.parse.util.extract test sentences(sent)

>>> testingsent=sent[25]

>>> sent=testingsent[0]

>>> parser6 = nltk.parse.IncrementalBottomUpLeftCornerChartParser (gr
aml)
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>>> chart6 = parser6.chart parse(sent)

>>> print ((chart6.num edges()))

8781

>>> print ((len(list (chart6.parses (graml.start())))))
11

T BT I e A i1 R e AR e

>>> import nltk

>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')
>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt')

>>> sent = nltk.parse.util.extract test sentences(sent)

>>> testingsent=sent[25]

>>> sent=testingsent[0]

>>> parser’7 = nltk.parse.IncrementalleftCornerChartParser (graml)
>>> chart7 = parser7.chart parse (sent)

>>> print ((chart7.num edges()))

1280

>>> print ((len(list (chart7.parses(graml.start())))))

11

g &S TR R TRV -

>>> import nltk

>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')

>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt")

>>> sent = nltk.parse.util.extract test sentences(sent)

>>> testingsent=sent[25]

>>> sent=testingsent[0]

>>> parser8 = nltk.parse.IncrementalTopDownChartParser (graml)

>>> chart8 = parser8.chart parse(sent)

>>> print ((chart8.num edges()))

37763

>>> print ((len(list (chart8.parses(graml.start())))))
11

Earley EE T

>>> import nltk

>>> graml = nltk.data.load('grammars/large grammars/atis.cfg')

>>> sent = nltk.data.load('grammars/large grammars/atis sentences.
txt'")
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>>>
>>>
>>>
>>>
>>>
>>>
3776
>>>
11

sent = nltk.parse.util.extract_test_sentences(sent)
testingsent=sent[25]

sent=testingsent[0]

parser9 = nltk.parse.EarleyChartParser (graml)
chart9 = parser9.chart parse(sent)

print ((chart9.num edges()))

3

print((len(list (chart9.parses(graml.start())))))

5.4 M CFG B #tZE Lt Tt K30%

FEMEZE TR (Probabilistic Context-free Grammar, PCFG) H7, MEZ AL BN
3| CFG W 2 FTA =AU, XEWR 2 AN 1. 'B©AEKRS CFG MRN8, H2&
WA AT 2B T — DREER . AT FINE S 2 7R A AN 10 IR A A 2101 BT A 7= A

ESIDEITA

o

ARG R UL F A R NLTK FACRS, IXBACS ] 1 PCFG A R 5 -

>>>
>>>
>>>
>>>
>>>
A ->
B ->
c ->
D —>
")
>>>
>>>
A ->
>>>
>>>
A ->
>>>
A
>>>
(C,
>>>
0.7

import nltk

from nltk.corpus import treebank

from itertools import islice

from nltk.grammar import PCFG, induce pcfg, toy pcfgl, toy pcfg2
gram2 = PCFG.from string ("""

BB [.3] | CBC [.7]

B D I[.5] | C [.5]

'a' [.1] | 'b'" [0.9]

'b' [1.0]
prodl = gram2.productions () [0]
prodl

B B [0.3]
prod2 = gram2.productions () [1]
prod2

CBC [0.7]
prod2.lhs ()
prod2.rhs ()
B, C)

print ( (prod2.prob()))
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>>> gram2.start ()

A

>>> gram2.productions ()

[A ->BB [0.3], A->CBC [0.7], B->BD [0.5], B~->C [0.5], C ->
'a' [0.1], C -> 'b'" [0.9], D -> 'b' [1.0]]

PAIKAEF NLTK H H Tk B 7545 BT AR«

>>> import nltk
>>> from nltk.corpus import treebank
>>> from itertools import islice
>>> from nltk.grammar import PCFG, induce pcfg, toy pcfgl, toy pcfg2
>>> tokens = "Jack told Bob to bring my cookie".split ()
>>> grammar = toy pcfg2
>>> print (grammar)
Grammar with 23 productions (start state = 3)
S -> NP VP [1.0]
VP -> V NP [0.59]
VP -> V [0.4]
VP -> VP PP [0.01]
NP -> Det N [0.41]
NP -> Name [0.28]
NP -> NP PP [0.31]

PP -> P NP [1.0]

V -> 'saw' [0.21]

V -> 'ate' [0.51]

V -> 'ran' [0.28]

N -> 'boy' [0.11]

N -> 'cookie' [0.12]

N -> 'table' [0.13]

N -> 'telescope' [0.14]
N -> 'hill' [0.5]

Name -> 'Jack' [0.52]
Name -> 'Bob' [0.48]
P -> 'with' [0.61]

P -> 'under' [0.39]
Det -> 'the' [0.41]
Det -> 'a' [0.31]

Det -> 'my' [0.28]

5.5 CYK Z&E#EhE L

AR BT SRS R E 2 BB INREUF HARFE Rk, TSI T CYK ZEfE
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Bro CYK £REIfdtT (8 Hsh MR, R i BT 5k z —. CYK Skt
KIS TR 224808 O (n3). CYK A Earley #52 H A _ERIL @I k. H2, S
TN, Earley Sidk 68 HI B T001A R A H -

Z U N E 9% CYK £k AN BACHS .

tok = ["the", "kids", "opened", "the", "box", "on", "the", "floor"]
gram = nltk.parse cfg("""

S -> NP VP

NP -> Det N | NP PP

VP -> V NP | VP PP

PP -> P NP

Det -> 'the'

N -> 'kids' | 'box' | 'floor'

V -> 'opened' P -> 'on'

nn ll)

B RE NN T AR 2k B R AHY -

def init nfst (tok, gram):
numtokensl = len (tok)
# fill w/ dots
nfst = [["." for 1 in range(numtokensl+1l)] !!!'!!'I'l for j in
range (numtokensl+1) ]
# f£ill in diagonal
for i in range (numtokensl) :
prod= gram.productions (rhs=tok[i])
nfst[i][i+1] = prod[0].lhs ()

return nfst

RSN A TR TR 2k B A

def complete nfst(nfst, tok, trace=False):

indexl = {} for prod in gram.productions() :

#make lookup reverse

indexl[prod.rhs ()] = prod.lhs()

numtokensl = len(tok) for span in range (2, numtokensl+l):
for start in range (numtokensl+l-span) :

#go down towards diagonal

endl = startl + span for mid in range(startl+l, endl):
ntl, nt2 = nfst[startl] [midl], nfst[midl] [endl]
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if (ntl,nt2) in indexl:

if trace:

print "[%s] %3s [%$s] %3s [%s] ==> [%s] %3s [%s]" % \ (start, ntl,midl, nt2,
endl, startl, index[(ntl,nt2)]

nfst[startl] [endl] =

index[ (ntl,nt2)]

return nfst

N HIRELE Python T #4E B £k BT AL -

def display(wfst, tok):

print '"\nWEST ' + ' '.join([("%-4d"™ % i) for i in range(1,
len(wfst))])

for i in range (len(wfst)-1):

print "%d " % i,

for j in range(l, len(wfst)):

print "%-4s" % wfst[i]I[3],

print

LR AR T2 H i 45

tok = ["the", "kids", "opened", "the", "box", "on", "the", "floor"]
resl = init wfst (tok, gram)

display(resl, tok)

res2 = complete wfst (resl, tok)

display (res2, tok)

5.6 Earley Z[E#ETE;

Earley 571 Earley T 1970 S5, ZGNEREIT BT FAERIMNT. ER DA/
BIH R, I EATE CNF (FraHiiE el #eib. Earley BRI RIA R S IH 78 LA

& —/MEoR T M Earley £k M 8RR HEAT R IR IO 2- 451 -

>>> import nltk

>>> nltk.parse.earleychart.demo (print times=False, trace=l,sent='I saw
a dog', numparses=2)

* Sentence:

I saw a dog

['T', 'saw', 'a', 'dog']

| . I . saw . a . dog .
| [-———————— ] . . -1 [0:1] "1
l. [-———— e ] . . [1:2] 'saw!
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| [-———————- ] :3] 'a’

l. [-=====——- ] :4] 'dog'

[ > :0] S -> * NP VP

[ > :0] NP -> * NP PP

| > :0] NP -> * Det Noun
| > :0] NP -> * 'I!

:1] NP -> 'I' x

| [-=====——= > :1] S -> NP * VP
[ > :1] NP -> NP * PP
. > :1] VP -> * VP PP
N :1] VP -> * Verb NP
> :1] VP -> * Verb
> . :1] Verb -> * 'saw'
[-———————— ] :2] Verb -> 'saw' *
[-=——————- > :2] VP -> Verb * NP
[-———————— ] :2] VP -> Verb *
. ] :2] S -> NP VP *
[ > :2] VP -> VP * PP
> :2] NP -> * NP PP
:2] NP -> * Det Noun
> :2] Det -> * 'a'

:3] Det -> 'a' *

:3] NP -> Det * Noun
:3] Noun -> * 'dog'
:4] Noun -> 'dog' *
:4] NP -> Det Noun *
:4] VP -> Verb NP *

H O N EFEPF NDNWWwWNhDDMNDNMDMDNDMNDEPEOR PR RPRRPRRRBREOOOOOOOWNDN

[mmmmmm e >| [2:4] NP -> NP * PP
[ 11 :4] S -> NP VP *
[ e e >| [1:4] VP -> VP * PP

% F& — M T NLTK H (0 26 & fif 2% SR BEAT TR A AT (7= 481

>>> import nltk

>>> nltk.parse.chart.demo (2, print times=False, trace=1,sent='John saw
a dog', numparses=1l)

* Sentence:

John saw a dog

['"John', 'saw', 'a', 'dog']

* Strategy: Bottom-up

John . saw . a . dog .|
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| [-—=—————— ] .1 [0:1] '"John'

| T — ] . [1:2] 'saw'

| T — ] L [2:31 'a!'

I (===~ 11 [3:4] 'dog'

| > .| [0:0] NP -> * 'John'

| [=======—= ] .| [0:1] NP -> '"John' *
[> .l [0:0] S -> * NP VP

[> . .| [0:0] NP -> * NP PP

| [-==—=————~ > .| [0:1] S -> NP * VP

[ > .| [0:1] NP -> NP * PP

[ > .| [1:1] Verb -> * 'saw'
| [-———————- ] .|l [1:2] Verb -> 'saw' *
| > .| [1:1] VP -> * Verb NP
| . .] [1:1] VP -> * Verb

| [-———————= > .1 [1:2] VP -> Verb * NP
[ [————————— ] .l [1:2] VP -> Verb *

| > .| [1:1] VP -> * VP PP

| [mm=——m ] .l [0:2] S -=> NP VP *

| T —— > .| [1:2] VP -> VP * PP

| > .l [2:2] Det -> * 'a!'

| [————————= ] .|l [2:3] Det -> 'a' *

| . . > . .| [2:2] NP -> * Det Noun
. . [————————= > .| [2:3] NP -> Det * Noun
| > .| [3:3] Noun -> * 'dog'
[ [-===== 11 [3:4] Noun -> 'dog' *
[ [———— ]1 [2:4] NP -> Det Noun *
| .l [2:2] S -=> * NP VP

| .l [2:2] NP -> * NP PP

| [mmm e ]l [1:4] VP -> Verb NP *
| [———— >| [2:4] S -> NP * VP

| [———— >| [2:4] NP -> NP * PP
I 11 [0:4] S -> NP VP *

| [ >| [1:4] VP -> VP * PP

Nr edges in chart: 33
(S (NP John) (VP (Verb saw) (NP (Det a) (Noun dog))))

FRE—AMEF T NLTK H [ Stepping £k BT 2% KA T EVEMAAT HI 7R 1 -

>>> import nltk

>>> nltk.parse.chart.demo (5, print times=False, trace=1l,sent='John
a dog', numparses=2)

* Sentence:

John saw a dog

['"John', 'saw', 'a', 'dog']

Saw
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* Strategy: Stepping (top-down vs bottom-up)

*** SWITCH TO TOP DOWN

| [m======—~ ] .| [0:1] '"John'

| [-—————— ] S [1:2] 'saw'

| [————————= ] . [2:3] 'a’

x [-———————- 11 [3:4] 'dog'

| > .] [0:0] S -> * NP VP

[> .] [0:0] NP -> * NP PP

| > .| [0:0] NP -> * Det Noun
| > .| [0:0] NP -> * 'John'

[ T —— ] .| [0:1] NP -> '"John' *

| [-===————- > .1 [0:1] S -> NP * VP

| [-===————- > .1 [0:1] NP -> NP * PP

. > .] [1:1] VP -> * VP PP

. > .| [1:1] VP -> * Verb NP
. > .l [1:1] VP -> * Verb

. > . .l [1:1] Verb -> * 'saw'
l. [——————— - ] .|l [1:2] Verb -> 'saw' *
. [————————— > .| [1:2] VP -> Verb * NP
. [————————— ] .l [1:2] VP -> Verb *
e ——— ] .| [0:2] S -> NP VP *

. [ > .|l [1:2] VP -> VP * PP

| . > .| [2:2] NP -> * NP PP

| . . > .| [2:2] NP -> * Det Noun
***% SWITCH TO BOTTOM UP

[ . > . | [2:2] Det -> * 'a'

l. > | [3:3] Noun -> * 'dog'
l. [-———————- ] | [2:3] Det -> 'a' *

. [ 11 [3:4] Noun -> 'dog' *
. [————————— > | [2:3] NP -> Det * Noun
l. [———— e ]| [2:4] NP -> Det Noun *
. [——mm J1 [1:4] VP -> Verb NP *
l. [———mm e >| [2:4] NP -> NP * PP

Il 11 [0:4] S -> NP VP *

l. [mm—m e >| [l:4] VP -> VP * PP

l. > .l [2:2] S -=> * NP VP

l. . [————— >| [2:4] S -> NP * VP

***% SWITCH TO TOP DOWN

| . . . . >| [4:4] VP -> * VP PP
| . . . . >| [4:4] VP -> * Verb NP
| . . . . >| [4:4] VP -> * Verb
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*** SWITCH TO BOTTOM UP
*** SWITCH TO TOP DOWN
*** SWITCH TO BOTTOM UP
*** SWITCH TO TOP DOWN
*** SWITCH TO BOTTOM UP
*** SWITCH TO TOP DOWN
*** SWITCH TO BOTTOM UP
Nr edges in chart: 37

1EFRATIRE B NLTK H1F 5% Feature £k B b7 I ACHD :

>>> import nltk

>>> nltk.parse.featurechart.demo (print times=False,print
grammar=True, parser=nltk.parse.featurechart.FeatureChartParser, sent="1I
saw a dog')

Grammar with 18 productions (start state = S[])

S[] => NP[] VP[]

PP[] -> Prep[] NP[]

NP[] -> NP[] PP[]

VP[] -> VP[] PP[]

VP[] -> Verb[] NP[]

VP[] -> Verb][]

NP[} -> Det[pl=7?x] Noun[pl=7x]
P[] -> '"John'
P[] -> 'TI'

Det[] -> 'the'

Det[] -> 'my'

Det[-pl] -> 'a'
Noun[-pl] -> 'dog'
Noun[-pl] -> 'cookie'

Verb[] -> 'ate'
Verb[] -> 'saw'
Prep[] -> 'with'
Prep[] -> 'under'

* FeatureChartParser
Sentence: I saw a dog
|. I .saw. a .dog.]|

[ [---1 | [0:1] "I
| [-—-] . | [1:2] 'saw'
| [-—-] | [2:3] 'a'
| [-—-11 [3:4] 'dog'
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[ [==-1 -1 [0:1] NP[] —-> 'I' *
| [-——> -1 [0:1] S[] -> NP[] * VP[] {}
[ [-=-> .| [0:1] NP[] -> NP[] * PP[] {}
| . [——-] .| [1:2] Verb[] -> 'saw' *
. [-——> <1 [1:2] VP[] -> Verb[] * NP[] ({}
. [-—-] -1 [1:2] VP[] -> Verb[] *
. [-——> .1 [1:2] VP[] -> VP[] * PP[] {}
| [-—————~ ] .1 [0:2] S[] -> NP[] VP[] *
| [---1 .| [2:3] Det[-pl] -> 'a' *
| . [———> .|l [2:3] NP[] -> Det[pl=?x] * Noun[pl=?x] {?x: False}
l. [--=11 [3:4] Noun[-pl] -> 'dog' *
I [-=————- 11 [2:4] NP[] -> Det[-pl] Noun[-pl] *
. [-—————- >| [2:4] S[] -> NP[] * VP[] {}
. [ >| [2:4] NP[] -> NP[] * PP[] {}
. e 11 [1:4] VP[] -> Verb[] NP[] *
. [m—mm o >| [1:4] VP[] -> VP[] * PP[] {}
I'T 11 [0:4] S[] -> NP[] VP[] *
(ST]

(NP[] TI)

(VP[] (Verb[] saw) (NP[] (Det[-pl] a) (Noun[-pl] dog))))

U R & NLTK A H 15230 Earley S0 pA05:

def demo (print times=True, print grammar=False,
print trees=True, trace=2,

sent='I saw John with a dog with my cookie', numparses=5):

A demonstration of the Earley parsers.

mmwn
import sys, time

from nltk.parse.chart import demo grammar

# The grammar for ChartParser and SteppingChartParser:
grammar = demo grammar ()
if print grammar:

print ("* Grammar")

print (grammar)

# Tokenize the sample sentence.
print ("* Sentence:")

print (sent)

tokens = sent.split ()

print (tokens)



102 ZE5 & BN odmilgrek

print ()

# Do the parsing.
earley = EarleyChartParser (grammar, trace=trace)

t = time.clock()
chart = earley.chart parse(tokens)
parses = list(chart.parses (grammar.start()))

t = time.clock() -t

# Print results.
if numparses:
assert len(parses)==numparses, 'Not all parses found'
if print trees:
for tree in parses: print(tree)
else:
print ("Nr trees:", len(parses))
if print times:
print ("Time:", t)

if name == "' main_ ': demo()

5.7 NG

TEARFF, AT T BT, Treebank WORMEMIVIIA, LA B CIERSCE. 1
FETRIERIE CYK HEAN Earley FUESERISEL. RIMAEAT S, FATHHE K NLP
I EE 7 HTHT B

FET—m, JAPR IR TE L, X0E NLP B985 — BB JRATR B & A A
A 775 NER,  FF3RIUH TH0AT T BUE 55 & 757



6=
BXAH: EXREER

SO A (B MR & NLP RSS2 — o EHUE OV E 715 BRI 7 1
B, HAT AT SO BUESS

TR T LU

6. 1

NER.
f#1H HMM [ NER &%,

fE LS > TR A% NER.
A8 FH IR M RRTE AT NER.

{8 F§ Wordnet A= 5% [F] SCiA] £E id
{87 Wordnet #E47 7] SV

EX S HE I

NLP fR IR AE HRE F EHAT HHR 8 U TR AR B E ARE 5 I R BT IR —.
BT — AN E AT, RO AT RREL, AT I9E Xt
BFSER T o W SURRARIRR R IRE FF, BN SO 2 2 4R 8 200 i 4s AR

TR o

T ST B SR 1 B AR A PR A B ) (meaning BY sense). ELIZA J2#4b#

BT HRZ—, j&H Joseph Weizenbaum 7E75 AT R H KA, B H B AL
FC 4 AR A H )F9F BoM A 1 A B2 L4 HH - MARGIE S 1 Robert Schank 754 H4FEAR T
KRHRE, ERTDMER 11 MEERFRITA K215 3015 . MARGIE 7] LU — M) 11
T SO RIE R F R HAE L. MARGIE Z Ja it — B ib A0 T A IME S, A S F AL i)
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i

¢

(Script Applier Mechanism, SAM) Hi2% T MARGIE JF & k1, ©n LB R A A
WE AT, Flnsas, P05, RiE. B ES . N T A SCAREEE, AT
—> Python FE 52 TextBlob F. TextBlob #ft ' HI T #4T NLP A£55 1] APL, filtnia] i
PR AIAEEIRI. SURG IS, HLEBRE. 1E R4

XA H T E R EAREE . 55— Python /& Gensim 7] i THUAT XA R
gl FEEEAFBIERZR . Polyglot /& — M CHFZEF MNAHK NLP TR, Efft [ 40
PG & A 4 SRR 165 FHIE S 40 196 FRES MRS, 136 Fil & M
P 16 MHE S MR MEARE . 135 FE S IR 137 FiE S B BL A 69 Pl 5 &
#. MontyLingua & —/MH T HATHA FCHEE SCAE SUBRER NLP TR, &n LA+
HRREGE iR, 44, TR, HEL RESEE UE .

A] LA 18 5 2ok 1 bR IR ) 1 A 0 R ) 2 AR R IA A 7T LU S W PL Q.
R ZmdifF 5 KRR, il iR RRIAX 0] LHA/RIBHITRE R B, NTR
7~H)F- If it is raining, I'll wear a raincoat, HJ LA FH Ay 12 4 .

e P:Itis raining.
e Q: I'll wear raincoat.

o P—Q: Ifitis raining, I'll wear a raincoat.
% J& T NLTK 7 3 e i )3 54 RO AXAS -

>>> import nltk

>>> nltk.boolean ops()
negation -
conjunction &
disjunction |
implication ->
equivalence <=>

HRAX (Well-formed Formulas, WFF) J&fif H dr AT 5 8l dn @A 5 545 /R I8 AT
AR S o

IEBATRES T NLTK AR, ERE RIS AR 12K

>>> import nltk

>>> input expr = nltk.sem.Expression.from string
>>> input expr('X | (Y -> 2)")

<OrExpression (X | (Y -> Z))>

>>> input expr('-(X & Y)')
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<NegatedExpression - (X & Y)>
>>> input expr('X & Y')
<AndExpression (X & Y)>
>>> input expr('X <-> -- X')
<IffExpression (X <-> --X)>

N TH True 8 False [EREL ZHEFRIAN, A 7 NLTK H1) valuation EK%L:

>>> import nltk

>>> value = nltk.Valuation([('X', True), ('Y', False), ('Z', True)])
>>> valuel['Z']

True

>>> domain = set ()

>>> v = nltk.Assignment (domain)

>>> u = nltk.Model (domain, value)
>>> print(u.evaluate('(X & Y)', v))
False

>>> print (u.evaluate('-(X & Y)', Vv))
True

>>> print (u.evaluate(' (X & Z)', Vv))
True

>>> print (u.evaluate('(X | Y)', v))

True

N ARG IR T NLTK 835 5 A 3R] 1 — B 5 1] 12 4 -

>>> import nltk

>>> input expr = nltk.sem.Expression.fromstring

>>> expression = input expr('run(marcus)', type check=True)
>>> expression.argument

<ConstantExpression marcus>

>>> expression.argument.type

e

>>> expression.function

<ConstantExpression run>

>>> expression.function.type

<e, ?>
>>> sign = {'run': '<e, t>'}
>>> expression = input expr('run(marcus)', signature=sign)

>>> expression.function.type
e

fE NLTK ] signature ;&N 7 MU QISR ANRZ 43 & .
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FJEATE NLTK s, e F BT EMRERIR S, I LS A = 5l -

>>> import nltk
>>> nltk.data.show cfg('grammars/book grammars/sqll.fcfg')
% start S

S[SEM=(?np + WHERE + ?vp)] -> NP[SEM=?np] VP[SEM=?vp]
VP [SEM=(?v + ?pp)] -> IV[SEM=?v] PP[SEM=?pp]
VP[SEM=(?v + ?ap)] —-> IV[SEM=?v] AP[SEM=?ap]
VP[SEM=(?v + ?np)] -> TV[SEM=?v] NP[SEM=?np]
VP[SEM= (?vpl + ?c + ?vp2)] -> VP[SEM=?vpl] Conj[SEM=?c] VP[SEM=?vp2]
NP [SEM=(?det + ?n)] ->Det[SEM=?det] N[SEM=?n]
NP[SEM=(?n + ?pp)] -> N[SEM=?n] PP[SEM=?pp]
NP [SEM=?n] -> N[SEM=?n] | CardN[SEM=?n]
CardN[SEM='1000'] -> '1,000,000"

PP[SEM=(?p + ?np)] -> P[SEM=?p] NP[SEM=?np]
AP[SEM=?pp] -> A[SEM=?a] PP[SEM=?pp]

NP [SEM='Country="greece"'] -> 'Greece'

NP [SEM='Country="china"'] -> 'China'’

Det [SEM='SELECT'] -> 'Which' 'What'

Conj [SEM='AND'] -> 'and'

N[SEM='City FROM city table'] -> 'cities'
N[SEM='Population'] -> 'populations'
IV[SEM="'] -> 'are'

TV[SEM=''] -> 'have'

A -> 'located'

P[SEM=''] -> 'in'

P[SEM='>'] -> 'above'

>>> from nltk import load parser

>>> test = load parser ('grammars/book grammars/sqll.fcfg')
>>> g=" What cities are in Greece"

>>> t = list(test.parse(qg.split()))

>>> ans = t[0].label() ['SEM']
>>> ans = [s for s in ans if s]
>>> g = ' '.join (ans)

>>> print (q)

SELECT City FROM city table WHERE Country="greece"

>>> from nltk.sem import chat80

>>> r = chat80.sql query('corpora/city database/city.db', q)
>>> for p in r:

print(p[0], end=" ")

athens



6.1 & XA faA

107

6.1.1 NER i~

v 44 SR (Named entity recognition, NER) & &7 SCES H & 44 1) 5l iy 44 SE A4

e, mH, Xk

Gl 44 SRR T AFIZRA, Bl A B4,

1 IIIT-Hyderabad IJCNLP 2008 JJ i€ X ] NER #2544 12 4>, ik T

NER R 2 — A5 B3 E. 76 NLTK A, FRA77] LA
KPATE B HBUTL S

e — A~ NLTK 5 1741,

749

SNO. | Named entity tag | Meaning

1 NEP Name of Person

2 NED Name of Designation
3 NEO Name of Organization
4 NEA Name of Abbreviation
5 NEB Name of Brand

6 NETP Title of Person

7 NETO Title of Object

8 NEL Name of Location

9 NETI Time

10 NEN Number

11 NEM Measure

12 NETE Terms

» ZJE BT AR R S AR
E R T U AT A5 B SR

>>> import nltk

>>> locations=
'Rajasthan'),
'Maharashtra'

>>> g =
>>> print (q)
["Jaipur',

[x1 for

'Ajmer',

[('Jaipur', 'IN', 'Rajasthan'), ('Ajmer', 'IN',
('Udaipur', 'IN', 'Rajasthan'), ('Mumbai', 'IN',
, ('Ahmedabad', 'IN', 'Gujrat')]

(x1, relation, x2) in locations if x2=='Rajasthan']

'Udaipur']

AR A (SR, KRR,

) nltk.tag.stanford BERDUE AT LAE A M EAR bRy 35 oK 04T NER. 3A1TA) A

v v L— v
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EBATRE B W F NLTK 076, e 7 BB sassiE 25 H 74447 NER:

>>> from nltk.tag import StanfordNERTagger

>>> sentence = StanfordNERTagger ('english.all.3class.distsim.crf.ser.
gz')

>>> sentence.tag('John goes to NY'.split())

[("John', 'PERSON'), ('goes', 'O'), ('to', 'O'), ('NY', 'LOCATION') ]

NLTK 248 T — A& Zr i 1) n] B T8 5 dr 4 SR IR o0 2888 . a4 A o 4
nltk.ne.chunk (), AJPLEGI—DCARF a9k, WRSHL binary #EE A true, N
AT LR fr 4 SR IR NE bRicskRAsiE e &0, St H % PERSON. GPE Fl
ORGANIZATION ZEhRic RARiE il 44 SEAA o

EBATRE S W0 T P00 i 44 SR RS, R dr 44 SEARAF7E, wH NE ARicRbr
EEC(NE

>>> import nltk
>>> sentencesl = nltk.corpus.treebank.tagged sents () [17]
>>> print (nltk.ne chunk (sentencesl, binary=True))
(S
The/DT
total/NN
of/IN
18/CD
deaths/NNS
from/IN
malignant/JJ
mesothelioma/NN
./
lung/NN
cancer /NN
and/CC
asbestosis/NN
was/VBD
far/RB
higher/JJR
than/IN
*/-NONE~-
expected/VBN
*2%/-NONE-
i/
the/DT
researchers/NNS
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said/VBD

0/-NONE-

*T+*-1/-NONE-

/)
>>> sentences2 = nltk.corpus.treebank.tagged sents() [7]
>>> print (nltk.ne chunk(sentences2, binary=True))
(S

A/DT

(NE Lorillard/NNP)

spokewoman /NN
said/VBD

i/

VAR

This/DT
is/VBZ
an/DT
0ld/JJd
story/NN

/)
>>> print (nltk.ne chunk(sentences2))
(S

A/DT

(ORGANIZATION Lorillard/NNP)
spokewoman /NN
said/VBD

i/

VAR

This/DT
is/VBZ
an/DT
0ld/JdJd
story/NN

/)

% 8 NLTK 1 55 —ANa] T30 iy 44 SEAA ) s ]«

>>> import nltk
>>> from nltk.corpus import conll2002

>>> for documents in conll2002.chunked sents('ned.train') [25]:

print (documents)

(PER Vandenbussche/Ad7)
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'b

elf', 'Pron')
esloot', 'V'")

'dat', 'Conj'")

et', 'Art')
of', 'N'")

"de', 'Art')

olitieke', 'Adj')
eden', 'N')

eeft', 'V'")

'willen', 'V'")
'veroordelen', 'V')

.', '"Punc')

oyt — A TR AR 2 FID9E SR SR 3m8] FR A IRE . 8 1 #E NLTK AT
NER, AT EM BN 2 Heds . BOA > Beas 485 T2 ACE 1R RHE LllgRid i3 Je8s
(1o Beas o FAth 73 Bt CL2e AR MR AT I A B C 70 B NLTK 38R _ B 260 1. 3X 4% NLTK
YA R E S W

e Dutch (fff=2i8),

Spanish (FEHEF1E).

e Portuguese (% 15,

e English (Fif).
F i NLTK H 18 53— A7, & F TR0 iy 44 SR I LRI 43 9 AN [ 1) i 4 SRR«

>>>
>>>
>>>
>>>
>>>
(S

I
wen
to/

(
to/

import nltk
sentence = "I went to Greece to meet John";
tok=nltk.word tokenize (sentence)

pos_tag=nltk.pos tag(tok)
print (nltk.ne chunk(pos_tag))

/PRP

t/VBD

TO

GPE Greece/NNP)
TO
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meet/VB
(PERSON John/NNP) )

6.1.2 RS RFRETT) NER £58

HMM & T NER MIAT it 7752 —. HMM #€E CA— AN BENLA BRARZS B 30l
(Stochastic Finite State Automaton, SFSA), ‘& H-5#f & AR/ A0 AH BB FRIRAS A
B R EA TS EE BRI . HMM 28 B L RPIRES 7 AR %t - HMM 25T 5 7R R}
KEEEME . KIEL/RBEREERYE, N MRERAEMBRIT E—RE, KR H&HE R
IS T . HMM [ fU2 B 75 23T R E I 2R3t A BRI TR . HMM (48 LA
THE:

o RS, HS|=N. XH, NIBIZRERSE.

o WIHIRZS SO.

o MiHFFFER O, H|0|=k. XH, kIR RH S
o AW 4.

o RUEE B.

o WIHIREME 7.

HMM W] LA 40 R ) o4 2 390
JA BB ZE B AR AR W T LA e —ANRRE FOARIC 1 IRFE A v B

MR (A=aij) FEHRAES T AR EFrid i IR T —AMrid j LK

A=aij=WIRF si 2] sj FIFARIECE IIRES si TFHIRFH IR
RIBER (B=bj(0)) FEHRALLG E —IRES j BRSO far 7 51 B AR
B=bj(k)=1EARZ j Wi AT 5 k HIMER/AERES j I POYI LS AR B A K

Baum Welch HiEH T3 HMM S50 i KASAE A G IR, 1. B a-J5 [ Sk
FHTAE4S 52— B0 52 7 51 R s 100 R 21 BT BROBCIR 25748 2 1) ) SR %

i HMM K$47 NER B =4SP 5% 3. HMM JIZ2F1 HMM k. J3 B ks
JE G SC A R B B AT Y B . fE HMM IIZRER T, BRATEE HMM 330, /&
FERBEME R . AR R SR, £ HMM MNRIATT, 7 Viterbi 532 LLE TR H &

A= (4, B, 7).
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RIS ZIR

Z e — NLTK A R H HMM 3T o). JEidsrde, 3T LSRIS NP A1
VP 3, NP 2l a] DAHE— 25 9l Ab B DU SR K A5 44 1] B iy 44 S 44k

>>> import nltk
>>> nltk.tag.hmm.demo pos ()

HMM POS tagging demo

Training HMM...
Testing...

Test: the/AT fulton/NP county/NN grand/JJ jury/NN said/VBD friday/

NR an/AT investigation/NN of/IN atlanta's/NP$ recent/JJ primary/NN
election/NN produced/VBD "'/ " no/AT evidence/NN ''/'' that/CS any/DTI
irregularities/NNS took/VBD place/NN ./.

Untagged: the fulton county grand jury said friday an investigation of
atlanta's recent primary election produced °~° no evidence '' that any
irregularities took place

HMM-tagged: the/AT fulton/NP county/NN grand/JJ jury/NN said/

VBD friday/NR an/AT investigation/NN of/IN atlanta's/NP$ recent/

JJ primary/NN election/NN produced/VBD "'/ " no/AT evidence/NN ''/"!'
that/CS any/DTI irregularities/NNS took/VBD place/NN ./.

Entropy: 18.7331739705

Test: the/AT jury/NN further/RBR said/VBD in/IN term-end/NN
presentments/NNS that/CS the/AT city/NN executive/JJ committee/NN ,/,
which/WDT had/HVD over-all/JJ charge/NN of/IN the/AT election/NN ,/,
**/ " deserves/VBZ the/AT praise/NN and/CC thanks/NNS of/IN the/AT
city/NN of/IN atlanta/NP ''/'' for/IN the/AT manner/NN in/IN which/WDT
the/AT election/NN was/BEDZ conducted/VBN ./.

Untagged: the jury further said in term-end presentments that the
city executive committee , which had over-all charge of the election

,  deserves the praise and thanks of the city of atlanta '' for the
manner in which the election was conducted

HMM-tagged: the/AT jury/NN further/RBR said/VBD in/IN term-end/AT
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presentments/NN that/CS the/AT city/NN executive/NN committee/NN ,/,
which/WDT had/HVD over-all/VBN charge/NN of/IN the/AT election/NN ,/,
"/ deserves/VBZ the/AT praise/NN and/CC thanks/NNS of/IN the/AT
city/NN of/IN atlanta/NP ''/'' for/IN the/AT manner/NN in/IN which/WDT
the/AT election/NN was/BEDZ conducted/VBN ./.

Entropy: 27.0708725519

Test: the/AT september-october/NP term/NN jury/NN had/HVD been/BEN
charged/VBN by/IN fulton/NP superior/JJ court/NN judge/NN durwood/

NP pye/NP to/TO investigate/VB reports/NNS of/IN possible/JJ "'/ "
irregularities/NNS ''/'' in/IN the/AT hard-fought/JJ primary/NN which/
WDT was/BEDZ won/VBN by/IN mayor-nominate/NN ivan/NP allen/NP jr./NP
VAN

Untagged: the september-october term jury had been charged by fulton
superior court judge durwoodpye to investigate reports of possible
irregularities '' in the hard-fought primary which was won by mayor-

nominate ivanallenijr.

HMM-tagged: the/AT september-october/JJ term/NN jury/NN had/HVD been/
BEN charged/VBN by/IN fulton/NP superior/JJ court/NN judge/NN durwood/
TO pye/VB to/TO investigate/VB reports/NNS of/IN possible/JJ "/ °
irregularities/NNS ''/'' in/IN the/AT hard-fought/JJ primary/NN which/
WDT was/BEDZ won/VBN by/IN mayor-nominate/NP ivan/NP allen/NP jr./NP
VAN

Entropy: 33.8281874237

Test: "/ only/RB a/AT relative/JJ handful/NN of/IN such/JJ reports/
NNS was/BEDZ received/VBN ''/'' ,/, the/AT jury/NN said/VBD ,/, '/ "
considering/IN the/AT widespread/JJ interest/NN in/IN the/AT election/
NN ,/, the/AT number/NN of/IN voters/NNS and/CC the/AT size/NN of/IN
this/DT city/NN "'/'"' ./.

Untagged: °~° only a relative handful of such reports was received '' ,
the jury said , °° considering the widespread interest in the election
, the number of voters and the size of this city "'

HMM-tagged: " /' only/RB a/AT relative/JJ handful/NN of/IN such/JJ
reports/NNS was/BEDZ received/VBN ''/'' ,/, the/AT jury/NN said/VBD
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,/, /" considering/IN the/AT widespread/JJ interest/NN in/IN the/AT
election/NN ,/, the/AT number/NN of/IN voters/NNS and/CC the/AT size/
NN of/IN this/DT city/NN ''/'' ./.

Entropy: 11.4378198596

Test: the/AT jury/NN said/VBD it/PPS did/DOD find/VB that/CS many/AP
of/IN georgia's/NP$ registration/NN and/CC election/NN laws/NNS /"
are/BER outmoded/JJ or/CC inadequate/JJ and/CC often/RB ambiguous/JJ
ll/ll./.

Untagged: the jury said it did find that many of georgia's
registration and election laws °~  are outmoded or inadequate and often
ambiguous ''

HMM-tagged: the/AT jury/NN said/VBD it/PPS did/DOD find/VB that/CS
many/AP of/IN georgia's/NP$ registration/NN and/CC election/NN laws/
NNS " /' are/BER outmoded/VBG or/CC inadequate/JJ and/CC often/RB
ambiguous/VB ''/'' /.

Entropy: 20.8163623192

Test: it/PPS recommended/VBD that/CS fulton/NP legislators/NNS act/VB
"'/ to/TO have/HV these/DTS laws/NNS studied/VBN and/CC revised/VBN
to/IN the/AT end/NN of/IN modernizing/VBG and/CC improving/VBG them/
PPO ''/''" ./.

Untagged: it recommended that fulton legislators act °° to have these
laws studied and revised to the end of modernizing and improving them

HMM-tagged: it/PPS recommended/VBD that/CS fulton/NP legislators/

NNS act/VB "'/ ' to/TO have/HV these/DTS laws/NNS studied/VBD and/CC
revised/VBD to/IN the/AT end/NN of/IN modernizing/NP and/CC improving/
VBG them/PPO ''/'' ./.

Entropy: 20.3244921203

Test: the/AT grand/JJ jury/NN commented/VBD on/IN a/AT number/NN of/
IN other/AP topics/NNS ,/, among/IN them/PPO the/AT atlanta/NP and/
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CC fulton/NP county/NN purchasing/VBG departments/NNS which/WDT it/
PPS said/VBD "'/ are/BER well/QL operated/VBN and/CC follow/VB
generally/RB accepted/VBN practices/NNS which/WDT inure/VB to/IN the/
AT best/JJT interest/NN of/IN both/ABX governments/NNS ''/'' ./.

Untagged: the grand jury commented on a number of other topics ,
among them the atlanta and fulton county purchasing departments which
it said °° are well operated and follow generally accepted practices
which inure to the best interest of both governments ''

HMM-tagged: the/AT grand/JJ jury/NN commented/VBD on/IN a/AT number/
NN of/IN other/AP topics/NNS ,/, among/IN them/PPO the/AT atlanta/

NP and/CC fulton/NP county/NN purchasing/NN departments/NNS which/WDT
it/PPS said/VBD "/ are/BER well/RB operated/VBN and/CC follow/VB
generally/RB accepted/VBN practices/NNS which/WDT inure/VBZ to/IN the/
AT best/JJT interest/NN of/IN both/ABX governments/NNS ''/'' ./.

Entropy: 31.3834231469

Test: merger/NN proposed/VBN

Untagged: merger proposed

HMM-tagged: merger/PPS proposed/VBD

Entropy: 5.6718203946

Test: however/WRB ,/, the/AT jury/NN said/VBD it/PPS believes/VBZ
/" these/DTS two/CD offices/NNS should/MD be/BE combined/VBN to/TO
achieve/VB greater/JJR efficiency/NN and/CC reduce/VB the/AT cost/NN
of/IN administration/NN ''/'' _/.

Untagged: however , the jury said it believes °~° these two offices
should be combined to achieve greater efficiency and reduce the cost
of administration ''

HMM-tagged: however/WRB ,/, the/AT jury/NN said/VBD it/PPS believes/
VBZ "/ these/DTS two/CD offices/NNS should/MD be/BE combined/VBN
to/TO achieve/VB greater/JJR efficiency/NN and/CC reduce/VB the/AT
cost/NN of/IN administration/NN ''/'' /.
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Entropy: 8.27545943909

Test: the/AT city/NN purchasing/VBG department/NN ,/, the/AT jury/NN
said/VBD ,/, '/ 1is/BEZ lacking/VBG in/IN experienced/VBN clerical/
JJ personnel/NNS as/CS a/AT result/NN of/IN city/NN personnel/NNS
policies/NNS '"'/'' /.

Untagged: the city purchasing department , the jury said , ~° is
lacking in experienced clerical personnel as a result of city
personnel policies "'

HMM-tagged: the/AT city/NN purchasing/NN department/NN ,/, the/

AT jury/NN said/VBD ,/, '/ ' is/BEZ lacking/VBG in/IN experienced/
AT clerical/JJ personnel/NNS as/CS a/AT result/NN of/IN city/NN
personnel /NNS policies/NNS ''/'' /.

Entropy: 16.7622537278

accuracy over 284 tokens: 92.96

AT LI NER FRPEBR 045 R — AV, MIRORRRERRIES R i BIE, JRATHR 1K
IR SE

e Correct: HIRFIZE5ERE G2,

e Incorrect: HIIR[FI% 5% RE SAF.

o Missing: H1RZ RE GPARE, EIRIERPARE.

o Spurious: WIR[FIFHARE, (HEFREIREARE.

HRLAL I LU Z 80T AP — N E T NER B9 RGEHIPERE :

e Precision (P): & X UWI'F:

P=Correct/ (Correct+Incorrect+Missing)

e Recall (R): & XU1F:

R=Correct/ (Correct+Incorrect+Spurious)

e F-Measure: & (1T

F-Measure = (2*PREC*REC)/(PRE+REC)
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6.1.3 ANl >) T HALYIZE NER

AL BUR J5 384T NER:
o TR BT TR
o FIREIITIE.
o HHFEITE.
o LT HLAAIMINEAS A ST ik
o FRE/REBIRIRA,
o BRI IRBRAA
o FMEENL .
o SCFFEEML
o HREM.
SKEGRH, T ML IR TR T RN 55 Bedh, nsRAEHT 1 56T 0 Y
AN TS ST RJERI A S, 4 NER FIPERE R 52T
6.1.4 PEMEIPERRTESAT NER

38 I A A R T DASAAT NER. AT B3 PEAR LA T Bros (AT D7 1R https://
www.ling.upenn.edu/courses/Fall 2003/1ing001/penn treebank pos.html):

Tag | Description

CC | Coordinating conjunction

CD | Cardinal number

DT | Determiner

EX | Existential there

FW | Foreign word

IN | Preposition or subordinating conjunction

1 Adjective

JIR | Adjective, comparative

JIS | Adjective, superlative
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B3k
LS List item marker
MD Modal
NN Noun, singular or mass

NNS Noun, plural

NNP Proper noun, singular

NNPS | Proper noun, plural

PDT Predeterminer

POS Possessive ending

PRP Personal pronoun

PRP$ Possessive pronoun

RB Adverb

RBR Adverb, comparative

RBS Adverb, superlative

RP Particle

SYM Symbol

TO To

UH Interjection

VB Verb, base form

VBD Verb, past tense

VBG Verb, gerund or present participle

VBN Verb, past participle

VBP Verb, non-3rd person singular present

VBZ Verb, 3rd person singular present

WDT Wh-determiner

WP Wh-pronoun

WP$ Possessive wh-pronoun

WRB Wh-adverb

UURPAAT T ARMEARE A2 (8 AR PR B AT ARG e fir 44 SE A . T NINP AR ic bniE i
PRARFF LA i 44 LK

REATT NLTK A (7, e R PEFRIE R HHAT NER:
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>>> import nltk

>>> from nltk import pos_ tag, word tokenize

>>> pos_tag(word tokenize ("John and Smith are going to NY and
Germany"))

[("John', 'NNP'), ('and', 'CC'), ('Smith', 'NNP'), ('are', 'VBP'),
('going', 'VBG'), ('to', 'TO'), ('NY', 'NNP'), ('and', 'CC"),
('Germany', 'NNP')]

EXE, AR John, Smith. NY LK Germany, FUNEANI#FRE T NNP FRic.

EBATRESE 53— NLTK 7], HAsur FiatebsiE ot B tEbsic s S w0l +
W i 44 Ak

>>> import nltk

>>> from nltk.corpus import brown

>>> from nltk.tag import UnigramTagger

>>> tagger = UnigramTagger (brown.tagged sents(categories='news')
[:7001)

>>> sentence = ['John', 'and','Smith','went', 'to','NY', 'and', 'Germany']
>>> for word, tag in tagger.tag(sentence):

print (word, '->', tag)

John -> NP
and -> CC
Smith -> None
went -> VBD

to -> TO
NY -> None
and -> CC

Germany -> None

FEXH, HiA] John CAMARE 1 NP ARic, BIULEBARM A b4 ik, X B —Lhs
TRFFH] None FRiCARiE A& VX SRR RAFIE A 21 I 2k

6.2 {EHH Wordnet £K[EINXIREE id

Wordnet 7] PAE SCA— DB RS 2 . I8 T R SRS, w] LR 21 #a] 2 [R] )
BESARAE, BN AR A GRS s SR AR o

2 R NLTK A 2B sl R SRl 4R FAR AL «



120 o6& EXQN: BIAMREE

def all

might

actually

synsets (self, pos=None):
"""Tterate over all synsets with a given part of speech tag.
If no pos is specified, all synsets for all parts of speech
will be loaded.
if pos is None:

pos tags = self. FILEMAP.keys ()

else:
pos_tags = [pos]
cache = self. synset offset cache
from pos and line = self. synset from pos and line

# generate all synsets for each part of speech

for pos tag in pos_tags:
# Open the file for reading. Note that we can not re-use
# the file pointers from self. data file map here, because
# we're defining an iterator, and those file pointers

# be moved while we're not looking.
if pos tag == ADJ SAT:
pos_tag = ADJ
fileid = 'data.%s' % self. FILEMAP[pos tag]
data file = self.open(fileid)

try:
# generate synsets for each line in the POS file
offset = data file.tell()
line = data file.readline()
while line:
if not line[0O].isspace():
if offset in cache[pos tag]:
# See if the synset is cached
synset = cache[pos tag] [offset]
else:
# Otherwise, parse the line
synset = from pos and line(pos_tag, line)
cache[pos tag] [offset] = synset

# adjective satellites are in the same file as
# adjectives so only yield the synset if it's

# a satellite
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if synset. pos == ADJ SAT:
yield synset

# for all other POS tags, yield all synsets
(this means
# that adjectives also include adjective
satellites)
else:
yield synset
offset = data file.tell()
line = data file.readline()

# close the extra file handle we opened
except:

data file.close()

raise
else:

data file.close()

R ATE B R NUTK IR, S5l i S gk e o)

>>> import nltk

>>> from nltk.corpus import wordnet

>>> from nltk.corpus import wordnet as wn

>>> wn.synsets('cat')

[Synset('cat.n.01'), Synset('guy.n.01l'), Synset('cat.n.03'),
Synset ('kat.n.01'"), Synset('cat-o'-nine-tails.n.01'),

Synset ('caterpillar.n.02'), Synset('big cat.n.01'"),
Synset ('computerized tomography.n.0l1'), Synset('cat.v.01'),
Synset ('vomit.v.01") ]

>>> wn.synsets('cat', pos=wn.VERB)

[Synset('cat.v.01'), Synset('vomit.v.01l")]

>>> wn.synset('cat.n.01")

Synset ('cat.n.01")

XH, cat.n.01 RN cat BT AR IFHRE—ME XA cat fF14E:

>>> print (wn.synset('cat.n.01"').definition())
feline mammal usually having thick soft fur and no ability to roar:
domestic cats; wildcats

>>> len(wn.synset('cat.n.01'") .examples())
0
>>> wn.synset('cat.n.01l'").lemmas ()

[Lemma ('cat.n.0l.cat'), Lemma('cat.n.0l.true cat')]
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7 X

fj\

P BEXREER

>>>
['cat',

>>> wn.l
Synset (

[str (lemma.name () )

'cat.n.01"'

'true cat']
cat.n.0l.cat’

)

emma ('

)

for lemma in wn.synset (

iEFATREE AR NLTK #1741,

I % 15 5 Wordnet FHE:

>>>
>>>
>>>

import nltk
from nltk.corpus import w

'cat.n.01")

.lemmas () ]

.synset ()

B T E SCRELL AT T ISO 639 B FRY

ordnet

from nltk.corpus import wordnet as wn

>>> sorted(wn.langs())

['als' 'arb', 'cat', 'cmn' 'dan', 'eng', 'eus' 'fas' 'fin', 'fra',
'fre', 'glg', 'heb', 'ind', 'ita', 'jpn', 'nno', 'nob', 'pol', 'por',
'spa', 'tha', 'zsm']

>>> wn.synset ('cat.n.01').lemma names('ita')

["gatto']

>>> sorted(wn.synset('cat.n.01').lemmas ('dan'))

[Lemma ('cat.n.0l.kat'), Lemma('cat.n.0l.mis'), Lemma('cat.n.O01l.
missekat')]

>>> sorted(wn.synset('cat.n.01l').lemmas ('por'))

[Lemma ('cat.n.0l.Gato-doméstico'), Lemma('cat.n.0l.Gato doméstico'),

Lemma ('cat.n.0l.gato'), Lemma

>>> len(wordnet.all lemma names (pos='n',

66027
>>> cat

wn.synset ('
>>> cat.hypernyms ()
[Synset ('feline.n.01"')]

>>> cat.hyponyms ()

[Synset ('domestic cat.n.01'"),
>>> cat.member holonyms ()
[]

>>> cat.root hypernyms ()
")
cat.n.01")
"))

[Synset ('carnivore.n.01")]

[Synset ('entity.n.01
>>> wn.synset ('

synset ('dog.n.01

/—-\

6.3 {¥FFH Wordnet j

cat.n.01"

('cat.n.0l.gato'")]
lang="Jjpn'))

)

Synset ('wildcat.n.03")]

.lowest common hypernyms (wn.

TR SGH B

] SCH SR A FAR] )8 SCERGE SOR X 73 4~ B 2 B 5 A R] s 5 4 1) 4 B3] (455
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AT /243 Python $2 A SEI i) S B WSD 55
o Lesk &Hik:
46T Lesk Hi%,
o 54 Lesk Hik (fEHRZEBMALZFIGTHECRITHERES).
o ALY Lesk HE (filnsE X LA + FALED.
o HIERI/AIY R Lesk Hik.
o IR Lesk ik,
o IRKAHAUME:
o fERMZE.
o HEMIMLIE.
o 17153 WSD:
o It Makes Sense (IMS).
o SCFFIHEHNL WSD.
o [nE AR

o FHHEM, LDA.

o

o LSI/LSA.
o NMF.
o FETEIFRAIM.
o Babelfly,
o UKB.
o L
o BENLE o
o G| FEIHEL
o #— NLTK % .
NLTK ] Wordnet 1 SCHLLEE S S LT i
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Resnik Score fRIAE H%: 1E LB MR IRATR, & [\l — e AR IR A LB

[ )
5 (/a3 Er, Least Common Subsumer).

o Wu-Palmer fBIAERE: TP MMEE IR SN AR E R E O MRIRET
Z[E]FIRHABARE o

e Path Distance tB{\E & % JET7F is-a 70 2G5 Hh 1 F 5 1 f i B SRR 5 M 1R
TFHIALLRE

e Leacock Chodorow fB{AE B %: 2T R JEEEAAIE AR5 H 1 i KIR IR
[ — AL TS 0

o Lin f8AEEZ: TR AIVEEHEE NERMPIAHA KR SCRSEER Bl —

I

b
N

o Jiang-Conrath #IUEEX: HT /a5 KNS BRI R R4

iR [a] — SRR 23
R84 NLTK o - Hi B AR AR UL A A RS 7= 1

>>> import nltk

>>> from nltk.corpus import wordnet

>>> from nltk.corpus import wordnet as wn
>>> lion = wn.synset('lion.n.01")

>>> cat = wn.synset('cat.n.01")

>>> lion.path similarity(cat)

0.25

Z el N NLTK H T4k Leacock Chodorow ALY AR AL 7451«

>>> import nltk

>>> from nltk.corpus import wordnet

>>> from nltk.corpus import wordnet as wn
>>> lion = wn.synset('lion.n.01")

>>> cat = wn.synset('cat.n.01")

>>> lion.lch similarity(cat)
2.2512917986064953

Z R8N NLTK A T-HiiA Wu-Palmer AHLLA: B4R RS 7551 -

>>> import nltk
>>> from nltk.corpus import wordnet
>>> from nltk.corpus import wordnet as wn
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>>>
>>>
>>>

lion = wn.synset('lion.n.01")
cat = wn.synset('cat.n.01")
lion.wup similarity(cat)

0.896551724137931

e~ NLTK HH T4k Resnik AHAPE L Lin AHALAEAT Jiang-Conrath AHALLE ACAS

ZNR

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

import nltk

from nltk.corpus import wordnet

from nltk.corpus import wordnet as wn
from nltk.corpus import wordnet ic
brown ic = wordnet ic.ic('ic-brown.dat")
semcor_ic = wordnet ic.ic('ic-semcor.dat')
from nltk.corpus import genesis
genesis ic = wn.ic(genesis, False, 0.0)
lion = wn.synset('lion.n.01")

cat = wn.synset('cat.n.01")

lion.res similarity(cat, brown ic)

8.663481537685325

>>>

lion.res similarity(cat, genesis ic)

7.339696591781995

>>>

lion.jcn similarity(cat, brown ic)

0.36425897775957294

>>>

lion.jcn similarity(cat, genesis ic)

0.3057800856788946

>>>

lion.lin similarity(cat, semcor ic)

0.8560734335071154

EERATTREE W NLTK H 5T Wu-Palmer ARSI FIES A2 FE B AH ALY R AXAY :

from nltk.corpus import wordnet as wn

def

nuon

getSenseSimilarity (worda,wordb) :

find similarity between word senses of two words

wordasynsets = wn.synsets (worda)

wordbsynsets = wn.synsets (wordb)
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synsetnamea = [wn.synset (str(syns.name)) for syns in wordasynsets]
synsetnameb = [wn.synset (str(syns.name)) for syns in wordbsynsets]
for sseta, ssetb in [(sseta,ssetb) for sseta in synsetnamea\

for ssetb in synsetnameb]:

pathsim = sseta.path similarity (ssetb)

wupsim = sseta.wup similarity(ssetb)

if pathsim != None:
print "Path Sim Score: ",pathsim,"™ WUP Sim Score: ",wupsim, \
"\t",sseta.definition, "\t", ssetb.definition

if name == " main ":

#getSenseSimilarity('walk', 'dog")

getSenseSimilarity('cricket', 'ball')
AT BT NLTK 175 9% Lesk HEARRY, & T-HAT 1] SO BAE 55

from nltk.corpus import wordnet

def lesk(context sentence, ambiguous word, pos=None, synsets=None):
"""Return a synset for an ambiguous word in a context.

:param iter context sentence: The context sentence where the
ambiguous word

occurs, passed as an iterable of words.

:param str ambiguous word: The ambiguous word that requires WSD.

:param str pos: A specified Part-of-Speech (POS).

:param iter synsets: Possible synsets of the ambiguous word.

:return: "~ “lesk sense’’ The Synset() object with the highest
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signature overlaps.

// This function is an implementation of the original Lesk
algorithm (1986) [1].

Usage example::
>>> lesk(['I', 'went', 'to', 'the', 'bank', 'to', 'deposit', 'money',

l‘l}, lbankl, lnl)

Synset ('savings bank.n.02"')

context = set (context sentence)
if synsets is None:

synsets = wordnet.synsets (ambiguous word)
if pos:
synsets = [ss for ss in synsets if str(ss.pos()) == pos]

if not synsets:
return None

_, sense = max(
(len (context.intersection(ss.definition () .split())), ss) for
ss in synsets

)

return sense

6.4 /&

AR R, AT T8 X080, steaRESLHENEZ —. BITETFRT
NER. f#H] HMM #47 NER. f# FHHL#$2% > T E AT NER. NER HJHEREFREPR. i H 1A
PEARVERAT NER. {8 F] Wordnet ] WSD F[7] S i 42 %

fEF—m, FATKAEA] NER FIHLE S ) 75 R e 5 &0, IEK 118 NER &
GEITEAl -



7%
WA BREE

TR (B IR AE D & NLP IR E AR 55 2 —, Hoe SONIE — 54157

FIT Jr Prba & B S B R R . R I B T P T 2 R SOAS B AR AR T BT
R IR AR 1, B R — IR PR R .
AEAR A LR LA

o IHEIHTEIAN.

o f{H] NER $0AT 1% /&7 HT

o AERINLER S ST PATHE R T
o NER RGHIPHl .

7.1 BEESRE N

TR AT O RE—ME BARE S ERATHIES . XE, WHBERESRENAT
BRI PAT TS, DR E EA R A RIEBIRN . TR IE A RS 5P
—AERIES, BOVERME T IrREKSOR A KRB 1Rl A2 — AR
R, ATPRR R, Bl o2k (R BOH AR M2 o2k ORI AR 1Bk
YRR o TG HT B RRRAE SR B, X2 — FOCARIZR A7 %, @I ERATH]
PARNIGE SCA B & (18 RG24 . BN PR IR IR i 5 A2 IRAR A S, el IARZ N
RO B3 AT o A A P 9] T DAPAAT 15 R0 BT o ) M T DA R S A 4111 B e ] 2 T
T A — A AR RIE L IEIRRIRE . T ERSRIE AR IR R H R AR . S
— AN A)FIE, AT DU i ] SSRARAT T R B R R A
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FRE] 51 R ) — B T 2 b AR D5 JBGR VD 2 (Affective Norms for English Words,
ANEW) . XA 2 —NJaiB a5 3%, J2H Bradley Ml Lang 7Rl % BHIA K201 M, ©
BETWREEN =Y (LA Wt BUEE 11034 N5, SR I AN #
WHREN T FARBMIHAZ R TR E R HAAEAH DANEW (Dutch ANEW)AF
SPANEW (Spanish ANEW).

AFINN i 2477 i H Bl CE R 1468 A 5] o X/ B |71 3 /2 H Finn Arup Nielson
BN . B EHX A BRI A 2 H A0 Twitter FHSCASAT IS BT, HERME (Ga
FEI -5 2+5) 43 Bieh & —AN il

Balance Affective 5.1 513 G4 277 Nt . PENGRASTEEIM 1 B 4. 1 FoRPUR
(), 2 RN, 3 RREIER, 4 RRPALH,

Berlin Affective Word List (BAWL), 3% 2200 M&EiE i, BAWL 5 —ANRAS &
Berlin Affective Word List Reloaded (BAWL-R), 2 H 51 f &0/ MgE B2 2L

Bilingual Finnish Affective Norms, 3% 210 N iERZF 2B 410, MO FEEE
A

Compass DeRose Guide to Emotion Words, 3 HELE 1R 41K, &2 H Steve J.
DeRose Q3211 BEIRFIAME S 172K, (HRIEAAETN AR FE .

Dictionary of Affect in Language (DAL), G457 H 15 &3 A 1544 17, ‘& 72 i Cynthia
M. Whissell G321 Kk, B WHEFL N Whissell's Dictionary of Affect in Language (WDAL).

General Inquirer, HVF2 AR, Hor, BARERSIRAS 1915 SHE, JHRIE K
FIFRALE 2291 AN

Hu-Liu opinion Lexicon (HL), H—MU5 1 6800 NHia] (RRARAIAITEMIT) HI51RH K.

Leipzig Affective Norms for German (LANG), &—7>H 1000 ™15 4 18] 2H s 1) 5138
HAPHIETIPE . PR FIEOE FE

Loughran and McDonald Financial Sentiment Dictionaries, ‘&2 H Tim Loughran 1 Bill
McDonald @7 1. X8 ia i fy 0 45 SCRG R 2Rk, LA S BT TR IS A GBS H)
B o

Moors, H—ANS5MFARE . B AV E A O I a7 2215 5 18] 51 R 2H Rl o

NRC Emotion Lexicon, 4% Saif M. Mohammad 181 V. 51+ HHAL# AN (Amazon
Mechanical Turk) FF& B—ANAETCSIFR
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OpinionFinder ] Subjectivity Lexicon FHH—/M 2 1 8221 AN Hii] (RRBK B ERIH IR 1Y
HIZRH Ko

SentiSense, HI 2190 [F] )iA]£E N 5496 AN EAia| 41 i, XLk Eaia]vE K 14 Fhig R 24,

Warringer, 7 13915 N33 HLiA], 1% 28 53] i 5 b - H- HHLZ8 N ( Amazon
Mechanical Turk) W H 50 BOE EEMPEUMEAE G

1abMT, #2&—H1 10000 > 5 m] 25 A B F a5 36
iEFRATH FE TN NLTK H AR s,  Hon] B 3% B S PR A T 15 B #T -

import nltk

import random

from nltk.corpus import movie reviews

docs = [(list(movie reviews.words(fid)), cat)
for cat in movie reviews.categories ()
for fid in movie reviews.fileids(cat)]

random.shuffle (docs)

all tokens = nltk.FregDist(x.lower () for x in movie reviews.words())
token features = all tokens.keys() [:2000]
print token features[:100]

[',', 'the', '.', 'a', 'and', 'of', 'to', "'", 'is', 'in', 's',
ter, 'it', 'that', '-', "', '(', 'as', 'with', 'for', 'his', 'this',
'film', 'i', 'he', 'but', 'on', 'are', 't', 'by', 'be', 'one',
'movie', 'an', 'who', 'not', 'you', 'from', 'at', 'was', 'have',
'they', 'has', 'her', 'all', '?', 'there', 'like', 'so', 'out',
'about', 'up', 'more', 'what', 'when', 'which', 'or', 'she', 'their',
! 'some', 'just', 'can', 'if', 'we', 'him', 'into', 'even', 'only',
'than', 'no', 'good', 'time', 'most', 'its', 'will', 'story', 'would',
'been', 'much', 'character', 'also', 'get', 'other', 'do', 'two',
'well', 'them', 'very', 'characters', ';', 'first', '--', 'after',

'see', '!'', 'way', 'because', 'make', 'life']

def doc features(doc):
doc words = set (doc)
features = {}
for word in token features:

features['contains (%s)' % word] = (word in doc_ words)

return features
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print doc_ features (movie reviews.words ('pos/cv957 8737.txt
feature sets = [(doc_features(d), c) for (d,c) in doc]

train sets, test sets = feature sets[100:], feature sets[:100]
classifiers = nltk.NaiveBayesClassifier.train(train sets)
print nltk.classify.accuracy(classifiers, test sets)

0.86
classifier.show most informative features(5)

Most Informative Features

contains (damon) = True pos : neg = 11.2 1.0
contains (outstanding) = True pos : neg = 10.6 1.0
contains (mulan) = True pos : neg = 8.8 1.0
contains (seagal) = True neg : pos = 8.4 1.0
contains (wonderfully) = True pos : neg = 7.4 1.0

RHL, BATRI T SR % AR 2 RS B

FRE R A E ST RIS H %ﬁﬁiK%?kﬂ b RET, ARiRH T4
%i$$%@¥,mFﬁ$ R AT P RIARIRAT . PR IRATIC BFE = sefk, R i,
T Z&FIbRIC .

ERATREE W NLTK HH T 3A7 SCAR A B A S «
import nltk

class Splitter (object):

def init (self):

self.nltk splitter = nltk.data.load('tokenizers/punkt/english.pickle')
self.nltk tokenizer = nltk.tokenize.TreebankWordTokenizer ()

def split(self, text):

sentences = self.nltk splitter.tokenize (text)
tokenized sentences = [self.nltk tokenizer.tokenize (sent) for sent in
sentences]

return tokenized sentences
class POSTagger (object) :
def  init (self):

pass

def pos tag(self, sentences):
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pos = [nltk.pos tag(sentence) for sentence in sentences]

pos = [[(word, word, [postag]) for (word, postag) in sentence] for
sentence in pos]

return pos

Az R 28 5 B R UMD, PRI dR AR TR AR . B RE I NS, EONEAMR
KA G N A = g a v = ove 4 R Q| e v N i B S G X AR TR

text = """Why are you looking disappointed. We will go to restaurant
for dinner."""

splitter = Splitter()

postagger = POSTagger ()

splitted sentences = splitter.split (text)

print splitted sentences

[['"Why', 'are', 'you', 'looking', 'disappointed','."'], ['We',6 'will','go"',"
to', 'restaurant', 'for', 'dinner"','."']]

pos_tagged sentences = postagger.pos tag(splitted sentences)
print pos tagged sentences

[[("Why', '"Why', ['WP']), ('are', 'are', ['VBZ']), ('you', 'you', ['"PRP']
), ("looking', 'looking', ['VB']), ('disappointed', 'disappointed', ['

VB']), ("', 0D, [ ("wWe!, 'We', ["PRP'] ), ("will', "will', ['VBZ']), ('
go','go',['VB']), ('to','"to',['"TO']), ('restaurant', 'restaurant', ['NN'])
, ('for','"for',["IN']), ('dinner', 'dinner', ['NN"]), ('."',".", ['."]1)1]]

FATRT AR P ARSI ) 7, A TR RIEME R i RAE, SR e AT AT B
A5 FH = s AT T AR PRAL ) SCAR AT 1 PR AR -

EBATH AT NLTK A S0 A 5 SR HAT 1] PEARIE A :

class DictionaryTagger (object) :

def init (self, dictionary paths):

files = [open(path, 'r') for path in dictionary paths]
dictionaries = [yaml.load(dict file) for dict file in files]
map (lambda x: x.close(), files)

self.dictionary = {}

self.max key size = 0

for curr dict in dictionaries:

for key in curr dict:

if key in self.dictionary:
self.dictionarylkey].extend(curr dict[key])

else:
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self.dictionaryl[key] = curr dict[key]
self.max key size = max(self.max key size, len(key))

def tag(self, postagged sentences):
return [self.tag sentence(sentence) for sentence in postagged

sentences]

def tag sentence(self, sentence, tag with lemmas=False):
tag sentence = []
N = len(sentence)
if self.max key size == 0:
self.max key size = N
i=0
while (i< N):
j = min(i + self.max key size, N) #avoid overflow
tagged = False
while (3 >1):

expression form = ' '.join([word[0O] for word in sentence[i:j]]).
lower ()

expression lemma = ' '.join([word[1l] for word in sentence[i:j]]).
lower ()

if tag with lemmas:

literal = expression_ lemma
else:
literal = expression form

if literal in self.dictionary:

is single token = j - i ==
original position = i
i=3
taggings = [tag for tag in self.dictionary([literal]]
tagged expression = (expression form, expression lemma, taggings)

if is_single token: #if the tagged literal is a single token, conserve

its previous taggings:

original token tagging = sentencel[original position][2]
tagged expression[2].extend(original token tagging)

tag sentence.append(tagged expression)

tagged = True

else:

if not tagged:

tag sentence.append(sentence[i])
i+=1

return tag sentence
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XH, SIS, SO IAR U Y R R R R B T A A
ARG B QT NLTK 1A, ol T SRR AR IA A A R Ik i i

def value of (sentiment):

if sentiment == 'positive': return 1

if sentiment == 'negative': return -1

return 0

def sentiment score(review):

return sum ([value of(tag) for sentence in dict tagged sentences for
token in sentence for tag in token([2]1])

fENLTK #', nltk.sentiment.util Bibidit#H Hu-Liu 78 REEATH B4 .
W, 2P IR RIS . THRRIE DL LR IR R #EAT T g1t R e 2
T2 BT RA 5 12 CA A HARR . T RIL A2 T LI IR T 2 I o 7 AN SR (%) 3
A E ALY

7.1.1 {3/ NER $ui s or
NER /& — N4k H iy 2 SR R HL A3 AR )y 42 LR SR b #2 o FRATT AT LU F AN [

AIECAK AT NER, B anSE TR KITE S SIRERITEMGE 22 05E (B S /R BERAA
BRI /R BRI . SCRFIR BN SRAFRENLI AR HE ) o

IARARA T PR R A4 Sk, AT DU e AT AN TR AR B e g R . 2K
it o bR T AR BR o IAEBAT T T LUK AR ) SRR AT R I i 1, R 44 S8
P2 SR I T TE R [ AR o

7.1.2 {EHBLE A BT TR
NLTK #'ff) nltk.sentiment.sentiment analyzer BHRAIHTHATIHE ST,
Bk T LA BRI .

AR EE W N NLTK 4 X nltk.sentiment.sentiment analyzer BHRH]
A0

from  future  import print function

from collections import defaultdict

from nltk.classify.util import apply features, accuracy as eval
accuracy
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from nltk.collocations import BigramCollocationFinder
from nltk.metrics import (BigramAssocMeasures, precision as eval
precision,

recall as eval recall, f measure as eval f measure)

from nltk.probability import FregDist

from nltk.sentiment.util import save file, timer
class SentimentAnalyzer (object) :
A tool for Sentiment Analysis which is based on machine learning
techniques.
def init (self, classifier=None):
self.feat extractors = defaultdict(list)
self.classifier = classifier

FREWNY, ERIRFSOR T (EERD A

def all words(self, documents, labeled=None):

all words = []
if labeled is None:

labeled = documents and isinstance (documents[0], tuple)
if labeled == True:

for words, sentiment in documents:

all words.extend (words)

elif labeled == False:

for words in documents:

all words.extend (words)

return all words

AT A, ERAE SRS L AR AR H o K -

def apply features(self, documents, labeled=None) :

return apply features(self.extract features, documents,
labeled)

BT ARG, BRIk ] R AL -

def unigram word feats(self, words, top n=None, min freq=0):
unigram feats freqgs = FregDist (word for word in words)
return [w for w, f in unigram feats fregs.most common (top n)

if unigram feats fregs[w] > min freq]
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def bigram collocation feats(self, documents, top n=None, min freg=3,
assoc_measure=BigramAssocMeasures.
pmi) :
finder = BigramCollocationFinder.from documents (documents)
finder.apply freq filter (min freq)
return finder.nbest (assoc_measure, top n)

EBAPREE W AU, @A RS A 0 KA i sl

def classify(self, instance):

instance feats = self.apply features([instance],
labeled=False)

return self.classifier.classify(instance feats[0])

EBATRES W AN, HAT T OO FRHIE

def add feat extractor(self, function, **kwargs):
self.feat extractors[function].append (kwargs)

def extract features(self, document):
all features = {}
for extractor in self.feat extractors:
for param set in self.feat extractors[extractor]:
feats = extractor (document, **param set)
all features.update (feats)
return all features

ERATRE F a0 T al E NG EPATINZRARIS, K save classifier H T4
B 1 5 R ARAF B — A S

def train(self, trainer, training set, save classifier=None,
**kwargs) :

print ("Training classifier")

self.classifier = trainer(training set, **kwargs)

if save classifier:

save file(self.classifier, save classifier)

return self.classifier

EBADRE S W ACS,  HaT A FHAT I, i HL O A A I Kl e e x AT
I RAHATVERE VA «
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def evaluate(self, test set, classifier=None, accuracy=True, f
measure=True,
precision=True, recall=True, verbose=False):
if classifier is None:
classifier = self.classifier
print ("Evaluating {0} results...".format (type(classifier).
name ))
metrics results = {}
if accuracy == True:
accuracy score = eval accuracy(classifier, test set)
metrics results['Accuracy'] = accuracy score

gold results = defaultdict (set)

test results = defaultdict (set)

labels = set ()

for i, (feats, label) in enumerate (test set):
labels.add (label)
gold results[label].add (i)
observed = classifier.classify(feats)
test results[observed].add (i)

for label in labels:

if precision == True:
precision score = eval precision(gold results[label],
test results[label])
metrics results['Precision [{0}]'.format (label)] =

precision score
if recall == True:
recall score = eval recall(gold results[label],
test results[labell])
metrics results['Recall [{0}]'.format (label)] =
recall score

if f measure == True:
f measure score = eval f measure(gold results([label],
test results[label])
metrics results['F-measure [{0}]'.format (label)] = £

measure_score

if verbose == True:
for result in sorted(metrics results):
print ('{0}: {1}'.format(result, metrics
results[result]))

return metrics results
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Twitter AR RIAT IR IRST 2 —, el TR HARA S R, X
HESC A SRR s T AR B b S TR ) B3] i 2Ll

NTPATHE R AT, AT DE LSS 52 2] 0 2888 giit e Ras sl g 3oy 2648, 1
kbR DU 37739548 (Naive Bayes Classifier) £z KA 702548 (Maximum Entropy Classifier)
PLE SRR L4025 8% (Support Vector Machine Classifier) %5,
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stopWords = []

#If there is occurrence of two or more same character, then replace it
with the character itself.
def replaceTwoOrMore (s) :

pattern = re.compile(r"(.)\1{1,}", re.DOTALL)

return pattern.sub (r"\1\1", s)
def getStopWordList (stopWordListFileName) :

# This function will read the stopwords from a file and builds a
list.

stopWords = []

stopWords.append ('AT USER')

stopWords.append ('URL")

fp = open (stopWordListFileName, 'r')
line = fp.readline ()
while line:
word = line.strip()
stopWords.append (word)
line = fp.readline()
fp.close ()
return stopWords

def getFeatureVector (tweet):
featureVector = []
#Tweets are firstly split into words
words = tweet.split ()
for w in words:
#replace two or more with two occurrences
w = replaceTwoOrMore (w)
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#strip punctuation
w = w.strip('\'"?,.")
#Words begin with alphabet is checked.
val = re.search(r""[a-zA-Z] [a-zA-Z0-9]*S$", w)
#If there is a stop word, then it is ignored.
if(w in stopWords or val is None):
continue
else:
featureVector.append(w.lower () )
return featureVector
#end

#Tweets are read one by one and then processed.
fp = open('data/sampleTweets.txt', 'r')
line = fp.readline ()

st = open('data/feature list/stopwords.txt', 'r')
stopWords = getStopWordList ('data/feature list/stopwords.txt')

while line:
processedTweet = processTweet (line)
featureVector = getFeatureVector (processedTweet)
print featureVector
line = fp.readline()

#end loop

fp.close()

#Tweets are read one by one and then processed.

inpTweets = csv.reader (open('data/sampleTweets.csv', 'rb'),
delimiter="',"', quotechar='|")
tweets = []

for row in inpTweets:
sentiment = row[0]
tweet = rowl[l]
processedTweet = processTweet (tweet)
featureVector = getFeatureVector (processedTweet, stopWords)
tweets.append( (featureVector, sentiment));

#Features Extraction takes place using following method
def extract features (tweet):

tweet words = set (tweet)

features = {}

for word in featurelist:
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features(['contains(%s)' % word] = (word in tweet words)
return features

FEUI R SRR IIR], HLES 27 S SR I N AR ZE AL . 5 A 4s BIRFIE SR ARSI 5
AU AR AESR B AR SRR o AETRINIIR], 7 SRR 4t R — A%, JF A
FE ARG AR B SRS AE o 1L FRATRE B T — A AL R e A, anfe] 7-1
I

TRAINING

PREDICTION

K 7-1
BAE, EFRATRE B W F AR, dak AN DU B o 2588, T FHATIE R M-

NaiveBClassifier = nltk.NaiveBayesClassifier.train(training set)

# Testing the classifier testTweet = 'I liked this book on Sentiment
Analysis a lot.'

processedTestTweet = processTweet (testTweet)

print NaiveBClassifier.classify(extract features(getFeatureVector (proc
essedTestTweet)))

testTweet = 'I am so badly hurt'

processedTestTweet = processTweet (testTweet)

print NBClassifier.classify(extract features(getFeatureVector (process
edTestTweet)))

EFATRE T 40T A8 BRI AT 5 T BT B A -

MaxEntClassifier = nltk.classify.maxent.MaxentClassifier.
train(training set, 'GIS', trace=3, \

encoding=None, labels=None, sparse=True, gaussian
prior sigma=0, max iter = 10)
testTweet = 'I liked the book on sentiment analysis a lot'

processedTestTweet = processTweet (testTweet)
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print MaxEntClassifier.classify(extract features (getFeatureVector (proc
essedTestTweet) ) )
print MaxEntClassifier.show most informative features(10)

7.1.3 NER RZ0)0Hh

PEREFEAR PP A B T /R — /> NER REMIPERE. NER ARvEds A4 R LV —
ANEE, AT — PR EA R B A B, FRATREE T R e e

o Correct: WIRRPIZS5HEREGTELMAL

o Incorrect: QIR[FIZ 5% RE AR,

o Missing: UIRZEE G bRE, (HRZRBARE.

o Spurious: WIRPIZEARTE, (HERESURBIRE.

i AN S H0] LY — M E T NER [ RGN RE

o FEFZR(P): P=Correct/(Correct+Incorrect+Missing).

e BEZE(R): R=Correct/(Correct+Incorrect+Spurious).

e F{H: F-Measure = (2*P*R)/(P+R).

iEFRATRE & 1l HMM $47 NER B4R

#rxxxExx FPunction to find all tags in corpus **x*xxkskdx

def find tag set(tra lines):
global tag set

tag set = [ ]

for line in tra lines:
tok = line.split()

for t in tok:

wd = t.split("/")

if not wd[l] in tag set:
tag set.append(wd[1])

return

#rxxx%x*% Function to find frequency of each tag in tagged corpus
*khkkkkkk Kk kK
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def cnt tag(tr 1n):
global start 1i
global 1i

global tag set
global c

global line cnt
global lines

lines = tr 1n
start_1i = [ ] # list of starting tags
find tag set(tr 1n)

line cnt = 0

for line in lines:

tok = line.split()

x = tok[0].split("/™)

if not x[1] in start 1i:
start 1li.append(x[1])
line cnt = line cnt + 1

find freq_ tag()
find freq srttag()
return

def find freg_ tag():

global tag cnt

global tag_ set

tag cnt={}

i=0

for w in tag_set:

cal freq tag(tag _set[i])
i=1i+1

tag _cnt.update ({w:freq tg})

return

def cal freq tag(tg):
global freq tg
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global lines
freq tg = 0

for line in lines:
freq tg = freqg tg + line.count(tg)

return

#rx¥xkxx* Function to find frequency of each starting tag in tagged

corpus * ok k ok ok ok ok ok ok ok

def find freqg srttag():
global 1st
1st = {} # start probability

i=0

for w in start 1i:

cc = freq srt tag(start 1if[i])
prob = cc / line cnt

lst.update({start 1i[i]:prob})
i=1+1

return

def freq srt tag(stg):

global lines

freq srt tg = 0

for line in lines:

tok = line.split ()

if stg in tok[O0]:

freq srt tg = freq srt tg + 1
return(freq srt tq)

import tkinter as tk
import vit

import random

import cal start p
import calle prob
import trans mat
import time

import trans
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import dictb

from tkinter import *

from tkinter import ttk

from tkinter.filedialog import askopenfilename
from tkinter.messagebox import showerror
import languagedetectl

import languagedetect3

e dict = dict()

t dict = dict()

def calculatel (*args):
import listboxl
def calculate2(*args):
import listbox2
def calculate3(*args):
import listbox3

def dispdlg() :

global file name

root = tk.Tk()
root.withdraw ()

file name = askopenfilename ()
return

def tranhmm() :

ttk.Style () .configure ("TButton", padding=6, relief="flat",background="
Pink", foreground="Red")

ttk.Button (mainframe, text="BROWSE", command=find train corpus).
grid(column=7, row=5, sticky=W)

# The following code will be used to display or accept the testing
corpus from the user.

def testhmm() :

ttk.Button (mainframe, text="Develop a new testing Corpus",
command=calculate3) .grid(column=9, row=5, sticky=E)

ttk.Button (mainframe, text="BROWSE", command=find obs).grid(column=9,

row=7, sticky=E)

#In HMM, We require parameters such as Start Probability, Transition
Probability and Emission Probability. The following code is used to
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calculate emission probability matrix

def cal emit mat():

global emission probability
global corpus

global tlines

calle prob.m prg(e dict,corpus, tlines)
emission probability = e dict
return

# to calculate states

def cal states():
global states
global tlines

cal start p.cnt tag(tlines)
states = cal start p.tag set
return

# to take observations

def find obs():
global observations
global test lines
global tra

global w4

global co

global tra

global wol

global wo?2

global testl

global wo3

global te

global definitionText
global definitionScroll
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global dt2
global ds2
global dtll
global dsll

wo3

wa=[ ]

if(flag2!=0):
definitionTextll.pack forget()
definitionScrollll.pack forget()
dtl.pack forget()

dsl.pack forget()

dispdlg ()

f = open(file name,"r+",encoding = 'utf-8'")
test lines = f.readlines()

f.close ()

fname="C:/Python32/file namel"

for x in states:

if not x in start probability:
start probability.update({x:0.0})
for line in test lines:

ob = line.split()

observations = ( ob )

fe=open ("C:\Python32\output3 file", "w+", encoding 'utf-8")
fe.write("")
fe.close()

ff=open ("C:\Python32\output4 file","w+",encoding = 'utf-8")

"H)

)

ff.write
ff.close
'C:\Python32\output5 file","w+",encoding = 'utf-8")

(
(
ff7=open (
e (")

ff7.writ
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ff7.close ()

ff8=open ("C:\Python32\output6 file","w+",encoding = 'utf-8")
f£8.write ("")

ff8.close ()

ff8l=open ("C:\Python32\output7 file","w+",encoding = 'utf-8'")
f£f81l.write("")

ff8l.close()

dict5.search obs train corpus(filel, fname,tlines, test

lines, observations, states, start probability, transition probability,
emission probability)

£20 = open("C:\Python32\output5 file","r+",encoding = 'utf-8")
te = f20.readlines ()

tee=f20.read()

f = open (fname, "r+",encoding = 'utf-8")

train llines = f.readlines()

dsll = Scrollbar (root)

dtll = Text (root, width=10, height=20,fg='black',bg='pink', yscrollcom
mand=dsll.set)

dsll.config(command=dtll.yview)

dtll.insert("1.0",train llines)

dtll.insert("1.0","\n")

dtll.insert ("1.0"™,"\n")

dtll.insert ("1.0","******TRAINING SENTENCES******")

# an example of how to add new text to the text area
dtll.pack (padx=10,pady=150)
dsll.pack (padx=10,pady=150)

dsll.pack(side=LEFT, £fil1=BOTH)
dtll.pack(side=LEFT, fill=BOTH, expand=True)

ds2 = Scrollbar (root)

dt2 = Text (root, width=10, height=10, fg='black',bg='pink', yscrollcomm
and=ds2.set)

ds2.config (command=dt2.yview)

dt2.insert ("1.0",test lines)

(
dt2.insert ("1.0","\n")
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dt2.insert ("1.0","\n")
dt2.insert ("1.0", "x**x**kx***TESTING SENTENCES* ** %% %k %)

# an example of how to add new text to the text area
dt2.pack (padx=10, pady=150)
ds2.pack (padx=10,pady=150)

ds2.pack (side=LEFT, fil1=BOTH)
dt2.pack (side=LEFT, fill=BOTH, expand=True)

definitionScroll = Scrollbar (root)
definitionText = Text (root, width=10, height=10, fg='black',bg='pink',y
scrollcommand=definitionScroll.set)
definitionScroll.config(command=definitionText.yview)
definitionText.insert ("1.0", te)
("1.0","\n")
definitionText.insert ("1.0"™,"\n")
("1

definitionText.insert

definitionText.insert ("1.0", " *x***x*x*xQUTPUT***x***xx*x1)

# an example of how to add new text to the text area
definitionText.pack (padx=10,pady=150)
definitionScroll.pack (padx=10,pady=150)

definitionScroll.pack (side=LEFT, fill=BOTH)
definitionText.pack(side=LEFT, fil1=BOTH, expand=True)

1 = tk.Label (root, text="NOTE:*****The Entities which are not tagged
in Output are not Named Entities*****"  fg='black', bg='pink')
l.place(x = 500, y = 650, width=500, height=25)

#ttk.Button(mainframe, text="View Parameters", command=parame) .
grid(column=11, row=10, sticky=E)
#definitionText.place(x= 19, y = 200,height=25)

£f20.close ()
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f14 = open("C:\Python32\output2 file","r+",encoding = 'utf-8")
testl = fl4.readlines ()

for lines in testl:

toke = lines.split()

for t in toke:

w4 .append (t)

fl4.close()

f12 = open("C:\Python32\output file","w+",encoding = 'utf-8"')
fl2.write("")

fl2.close ()

ttk.Button (mainframe, text="SAVE OUTPUT", command=save output) .
grid(column=11, row=7, sticky=E)

ttk.Button (mainframe, text="NER EVALUATION", command=evaluate).
grid(column=13, row=7, sticky=E)

ttk.Button (mainframe, text="REFRESH", command=ref).grid(column=15,
row=7, sticky=E)

return

def ref():
root.destroy ()
import newl
return

EBRATREF MW Python HHAACHD, BKH T IPAiEE HMM K444T NER J5 A ik
) 4 SR«

def evaluate():
global wDhict
global woe
global woel
global woeZ2
woel=[ ]
woe=[ ]
woel2=[ ]
ws=[ ]
wDict = {}
i=0

3=0

k=0
sp=0
f141 = open("C:\Python32\outputl file","r+",encoding = 'utf-8")
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tesl = fld4l.readlines|()

for lines in tesl:

toke = lines.split{()

for t in toke:

ws.append (t)

if t in wDict: wDict[t] += 1
else: whict[t] =1

for line in tlines:

tok = line.split()

for t in tok:
wd = t.split("/")

if(wd[1]!="OTHER') :

if t in wDict: wDict[t] += 1

else: whict[t] =1

print ("words in train corpus ",wDict)

for key in wDict:
i=i+1
print ("total words in Dictionary are:",1i)
for line in train lines:
toe=line.split ()
for tl in toe:
if '/' not in tl:
sp=sp+1
woeZ2.append (tl)
print ("Spurious words are")
for w in woe2:
print (w)
print ("Total spurious words are:", sp)
for 1 in te:
to=1.split ()
for tl1 in to:
if '/' in tl:
#print (tl)
if t1 in ws or tl in wDict:
woe.append (tl)
j=3+1
if tl not in wDict:
wdd=tl.split ("/")
if wdd[0] not in woe2:
woel.append (tl)
k=k+1
print ("Word found in Dict are:")
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for w in woe:

print (w)

print ("Word not found in Dict are:")

for w in woel:
print (w)

print ("Total correctly tagged words are:",j)

print ("Total incorrectly tagged words are:", k)

pr=(j)/ (3+k)

re=(j)/ (j+k+sp)

fl41l.close()
root=Tk ()

root.title ("NER EVALUATION")
root.geometry ("1000x1000")

ds21 = Scrollbar (root)
dt21 = Text (root,

mand=ds21.set)

width=10, height=10, fg='black',bg="'pink',yscrollcom

dle.config(command=dt21.yview)

dt21.insert
dt2l.insert
dt21l.insert
dt2l.insert
dt2l.insert
dt2l.insert
dt21l.insert
dt21l.insert
dt21l.insert
dt21l.insert
dt21.insert
dt21.insert

dt2l.insert
dt21l.insert
dt2l.insert
dt2l.insert
dt2l.insert
dt21l.insert
dt21l.insert
dt21.insert
dt21l.insert
dt21.insert
dt2l.insert
dt2l.insert

("
("1
("1
("1
("1
("1
("1
("1
("1
("1
("1
("1
dt2l.insert ("1.
("1
("1
("1
("1
("1
("1
("1
("1
("1
("1
("1
("1

0",
.O",
.o",
.o"

(2*pr*re) / (pr+re))
u\n")
"F-MEASURE=")

,"\n")
.om,
.om,
.o"

"F-MEASURE= (2*PRECISION*RECALL) / (PRECISION+RECALL) ")
"\n")

,"\n")
.o",
.o",
.o",
.o",
.o"
0",
.o"
.o"
.om,
.o",
.o"
.om,
.o",
.o",
.o"
.o"
.om,
.o",

re)

"RECALL=")

lV\n")

"RECALL= CORRECT/ (CORRECT +INCORRECT +SPURIOUS)")

, u\n")

u\n")

,PT)
, "PRECISION=")

u\nn)

"PRECISION= CORRECT/ (CORRECT +INCORRECT +MISSING)")

, ll\n")

ll\n")
"Total No. of Missing words are: 0")

"\1"1")

, "\n")
, SP)

"Total No. of Spurious Words are:")

u\n")
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for w in woe2:
dt2l.insert ("1.0",w)
dt2l.insert("1.0"," ")
dt21l.insert ("1.0","Total Spurious Words are:")
dt2l.insert ("1.0"™,"\n")
dt2l.insert ("1.0"™,"\n")
dt2l.insert ("1.0", k)
dt2l.insert ("1.0","Total No. of Incorrectly tagged words are:")
dt21.insert ("1.0","\n")
for w in woel:
dt21l.insert ("1.0",w)
dt2l.insert("1.0"," ™)
dt2l.insert ("1.0","Total Incorrectly tagged words are:")
dt2l.insert ("1.0","\n")
dt21l.insert ("1.0","\n")
dt21l.insert ("1.0",7)
dt21.insert ("1.0","Total No. of Correctly tagged words are:")
dt2l.insert ("1.0"™,"\n")
for w in woe:
dt21l.insert ("1.0",w)
dt21l.insert("1.0"," ")
dt2l.insert ("1.0","Total Correctly tagged words are:")
dt2l.insert ("1.0","\n")
dt2l.insert ("1.0","\n")
dt21l.insert ("1.0", "xxFF Ak KK IR A A A XA PERFORMANCE EVALUATION OF

NERHMM* % % % % % % o % K & K & % % 1)

# an example of how to add new text to the text area

dt21l
ds21
ds21
dt21
root

return

def save output():
#dispdlg ()
f = open("C:\Python32\save","w+",encoding = 'utf-8")

£f20 =
te =
for t

f.wri

open ("C:\Python32\output5 file","r+",encoding = 'utf-8'

.pack (padx=5, pady=5)

.pack (padx=5, pady=5)

.pack(side=LEFT, fi11=BOTH)
.pack(side=LEFT, £i11=BOTH, expand=True)
.mainloop ()

f20.readlines ()

in te:
te (t)
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f.close ()
f20.close ()
# to calculate start probability matrix
def cal srt prob():
global start probability
start probability = cal start p.lst
return
# to print vitarbi parameter if required
def pr param() :
11 = tk.Label (root, text="HMM Training is going on..... Don't Click any

Button!!", fg='black',bg="pink"')
1l.place(x = 300, y = 150,height=25)

print ("states")

print (states)

print ("™ ")

print("™ ")

print ("start probability")
print (start probability)
print (" ")

"

"transition probability")

print
print

print (transition probability)

(
(
(
print ("™ ")
print ("™ ")
print ("emission probability")
print (emission probability)
11 = tk.Label (root, text="
")
ll.place(x = 300, y = 150,height=25)
global flagl
flagl=0
global flag2
flag2=0

ttk.Button (mainframe, text="View Parameters", command=parame) .

grid(column=7, row=5, sticky=W)

return
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def parame () :
global flag2
flag2=flagl+l
global definitionTextll
global definitionScrollll
definitionScrollll = Scrollbar (root)
definitionTextll = Text (root, width=10, height=10, fg='black',bg='pink'
,yscrollcommand=definitionScrollll.set)

#definitionText.place(x= 19, y = 200,height=25)
definitionScrollll.config(command=definitionTextll.yview)

definitionTextll.delete("1.0", END) # an example of how to delete
all current text

]

definitionTextll.insert 0",emission probability )

.O", "\1’1")

1]

definitionTextll.insert

definitionTextll.insert .0","Emission Probability")
.O", "\1’1")

("1.
("1
("1
("1
definitionTextll.insert("1.0",transition probability)
("1
("1
("1
("1.

definitionTextll.insert

definitionTextll.insert .0","Transition Probability")
.O", u\nn)

.0",start probability)

0", "Start Probability")

definitionTextll.insert

definitionTextll.insert

definitionTextll.insert
# an example of how to add new text to the text area
definitionTextll.pack (padx=10,pady=175)

definitionScrollll.pack (padx=10,pady=175)

definitionScrollll.pack(side=LEFT, fill=BOTH)
definitionTextll.pack(side=LEFT, fill=BOTH, expand=True)

return

# to calculate transition probability matrix
def cat trans prob():

global transition probability

global corpus

global tlines

trans mat.main prg(t_dict,corpus,tlines)
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transition probability = t dict
return

def find train corpus():
global train lines
global tlines
global c
global corpus
global wordsl
global wl
global trainl
global fname
global filel
global dsl
global dtl
global w21l
wordsl=[ ]
c=0
wl=[ ]
w2l=[ ]
f11 = open("C:\Python32\outputl file","w+",encoding='utf-8")
fll.write("")
fll.close ()
fr = open("C:\Python32\output file","w+",encoding="'utf-8")
fr.write("")
fr.close()
fgl=open ("C:\Python32\ladetectl", "w+",encoding = 'utf-8")
fgl.write("")
fgl.close()

fgl=open ("C:\Python32\ladetect", "w+",encoding = 'utf-8")
fgl.write("")

fgl.close()

dispdlg()

f = open(file name,"r+",encoding = 'utf-8")

train lines = f.readlines()

dsl = Scrollbar (root)

dtl = Text (root, width=10, height=10, fg='black',bg='pink', yscrollcomm
and=dsl.set)

dsl.config(command=dtl.yview)

dtl.insert
dtl.insert

"1.0",train lines)

(
(vvl.ovv,vv\nu)
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dtl.insert("1.0","\n")
dtl.insert ("1.0","***x*x***TRAINING SENTENCES*****x*x*1)

# an example of how to add new text to the text area
dtl.pack (padx=10,pady=175)
dsl.pack (padx=10,pady=175)

dsl.pack (side=LEFT, £fil1=BOTH)

dtl.pack(side=LEFT, fill1=BOTH, expand=True)

fname="C:/Python32/file namel"

f = open(file name,"r+",encoding = 'utf-8")
filel=file name

p = open (fname, "w+",encoding = 'utf-8")

corpus = f.read()

for line in train lines:
tok = line.split()

for t in tok:
n=t.split ()

le=len(t)
i=0

3=0
for nl in n:
while (j<le) :

if(nl[3]t="/"):
i=i+1

j=3+1
else:

j=3+1
if (i==le):
p.write(t)
p.write ("/OTHER ") #Handling Spurious words
else:
p.write(t)
p.write(" ")

p.write ("\n")
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p.close ()
fname="C:/Python32/file namel"
f00 = open (fname,"r+",encoding = 'utf-8")
tlines = f00.readlines ()

for line in tlines:

tok = line.split()

for t in tok:

wd = t.split("/™)
if(wd[1]!="OTHER') :

if not wd[0] in wordsl:
wordsl.append (wd[0])

wl.append (wd[1l])

f00.close ()

f157 = open("C:\Python32\input file","w+",encoding="utf-8")

£157 .write("")

f157.close ()

fl = open("C:\Python32\input file","w+",encoding='utf-8') #input
file has list of Named Entities of training file

for w in wordsl:

fl.write (w)

fl.write("\n")

fl.close()

fr=open ("C:\Python32\detect", "w+",encoding = 'utf-8")
fr.write("")

(
(

fr.close()

f.close()
f.close()

cal states()

cal emit mat ()
cal srt prob()
cat trans prob()
pr_param()

return

root=Tk ()

root.title ("NAMED ENTITY RECOGNITION IN NATURAL LANGUAGES USING HIDDEN

MARKOV MODEL")
root.geometry ("1000x1000")
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mainframe = ttk.Frame (root, padding="20 20 12 12")
mainframe.grid(column=0, row=0, sticky=(N, W, E, S))

b=StringVar ()
a=StringVar ()

ttk.Style () .configure ("TButton", padding=6, relief="flat",background="
Pink", foreground="Red")

ttk.Button (mainframe, text="ANNOTATION", command=calculatel).
grid(column=5, row=3, sticky=W)

ttk.Button (mainframe, text="TRAIN HMM", command=tranhmm) .
grid(column=7, row=3, sticky=E)

ttk.Button (mainframe, text="TEST HMM", command=testhmm).grid(column=9,
row=3, sticky=E)

ttk.Button (mainframe, text="HELP", command=hmmhelp) .grid(column=11,
row=3, sticky=E)

# To call viterbi for particular observations find in find obs

def call vitar():

global test lines

global train lines

global corpus

global observations

global states

global start probability
global transition probability
global emission probability

find train corpus ()
cal states()

find obs ()

cal emit mat ()

cal srt prob ()

cat trans prob()

# print ("Vitarbi Parameters are for selected corpus")
# pr param()
o To add all states not in start probability ---
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for x in states:
if not x in start probability:
start probability.update({x:0.0})

for line in test lines:

ob = line.split()
observations = ( ob )
print("™ ")

print("™ ")

print (line)

print("**************************")

print (vit.viterbi (observations, states, start probability, transition
probability, emission probability),bg='Pink',fg='Red"')

return

root.mainloop ()

A_E Python AUfi% fe7R 1 il HMM K AT NER, PR AR 4R {8 T 12k B Fi b CRE A 2
H B AT F D KPP —> NER REEHITERE .

7.2 NG

fedk sk, BA1RHE T B NER AIHLERE ST ROR AT MRS R B . BEAMRATBER 6 T
ST NER f RGHIEA -

fEF—=mh, AT THSEBRR . SORTE . (51 Mgk DL R & R 5055 .
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RS R AT 55 ARG 2 ARG B RN 1 [l SO LR

e — AN E IS B R REHAT—IRAE W IR E] X A SO . H 2 575 EER [F ) 5B ak
CESEEE S PR e

A [B1 0] LUE SONME B R R BI85 & SO 8. el BUE SO HIESR
HRIERAE TSI .

Recall R)=(XNY)/Y

FERA AT LUE O 5 B R R Gekn il 2 5 HLIERA B935SO
Precision (P)=(X NY)/X
F 8 AJ LLE SON RS i 203 [0 22 1) AP 31 .
F-Measure=2* (X NY)/(X+Y)

8.1.1 {5 1k-inHER

FEPATE B R ARSI, AN SORS A (452 1 3A IR e AT 22 Ok E 2
EBAPRER T NLTK HAARS, L3RI SC AR ml DL 21 ) 452 1B 4R 15

>>> import nltk

>>> from nltk.corpus import stopwords

>>> stopwords.words ('english')

['i', 'me', 'my', 'myself', 'we', 'our', 'ours', 'ourselves', 'you',
'your', 'yours', 'yourself', 'yourselves', 'he', 'him', 'his',
'himself', 'she', 'her', 'hers', 'herself', 'it', 'its', 'itself',
'they', 'them', 'their', 'theirs', 'themselves', 'what', 'which',
'who', 'whom', 'this', 'that', 'these', 'those', 'am', 'is', 'are',

was', 'were', 'be', 'been', 'being', 'have', 'has', 'had', 'having',
'do', 'does', 'did', 'doing', 'a', 'an', 'the', 'and', 'but', 'if’',
'or', 'because', 'as', 'until', 'while', 'of', 'at', 'by', 'for',
'with', 'about', 'against', 'between', 'into', 'through', 'during',
'before', 'after', 'above', 'below', 'to', 'from', 'up', 'down', 'in',
'out', 'on', 'off', 'over', 'under', 'again', 'further', 'then',
'once', 'here', 'there', 'when', 'where', 'why', 'how', 'all', 'any',
'both', 'each', 'few', 'more', 'most', 'other', 'some', 'such', 'no',
'nor', 'not', 'only', 'own', 'same', 'so', 'than', 'too', 'very', 's',

't', 'can', 'will', 'just', 'don', 'should', 'now']

NLTK 8, & —H 2400 M ibia (B & 11 MARERES) BT R4 (ki8R EE
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EBATRAEE T NLTK A0S, HonT 4k — s SO il e A2 5 b a] 1Y H3A]
ML

>>> def not_ stopwords (text) :
stopwords = nltk.corpus.stopwords.words ('english')

content = [w for w in text if w.lower () not in stopwords]

return len(content) / len (text)

>>> not stopwords (nltk.corpus.reuters.words())
0.7364374824583169

EEATREE T NLTK A, HonT F Mg M SOR rh IR (5 1 3el . XL, £E
MERAE IR Z BT T lower () BEL, DMEREIZUN A IXARKIRS 5 BRI 1530 B S it
NANE TR, SRR EE BRI IR

import nltk

from collections import Counter
import string

from nltk.corpus import stopwords

def get tokens():
with open ('/home/d/TRY/NLTK/STOP.txt') as stopl:
tokens = nltk.word tokenize (stopl.read().lower().
translate (None, string.punctuation))

return tokens

if name == " main ":
tokens = get tokens()
print ("tokens[:20]=%s") % (tokens[:20])
countl = Counter (tokens)
print ("before: len(countl) = %s") % (len(countl))
filteredl = [w for w in tokens if not w in stopwords.

words ('english') ]

print ("filteredl tokens[:20]=%s") % (filteredl[:20])

countl = Counter (filteredl)

print ("after: len(countl) = %$s") % (len(countl))
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print ("most common = %s") % (count.most common (10))

taggedl = nltk.pos tag(filteredl)
print ("taggedl[:20]=%s") % (taggedl[:20])

8.1.2 I s MBS T (5 S
FE I B AR rp - BT B SCRE R ) R 3R R o K SO R R B ke — 2
¥ F TF-IDF il 4ii—fx XA M, Term Frequency-Inverse Document Frequency ).

TSR] AR 8 S — A48 1€ RS VR LE SORS r R B AR G B0 DA SR A b R A 1 A
o w R DL E SRS RE SRS B SRR T H B A

WA (TF) AR

TE(t.d) = 0.5 + (0.5 * f{t,d)) / max {f(w.d) : wed}

IDF 7] LACA 2 ROCRIAIE, B T] DA A R R AL 55 45 TE PR U SCRS 3 H

T 45 S RO TE AR I A () SORS S BB DAL 5 R e AR R AT IR SCRS B, P DS F %o
Howh o] A5 IDF .

IDF(t, D) A U AR N F -

IDF(t,D)= log(N/{deD :ted})

I RERE PL_E AN PE 2> AR SR T BAEREX TF-IDF 1773, Ko h:

TF-IDF(t, d, D) = TF(t,d) * IDF(t,D)

TF-IDF $24t 7 — AMRFALIAE 25 5 (0 SR A R BB (0 i T LR ARF A T T8 R
HH R B TR

N T VR4 SCR () TR-IDF, 7 BT I R 25 5%
o SIREYISY.

o MR B,

o IHHEEEN SR TF-IDF,

SR R — A E el SRy )1, ARJE RS AT U)o O R i R . 2
Je BATRT LA R A2 A5 B 2R L A v B0 ' S BaA] (B 1 3R]D

ARG R T AAES, FonT T XHERLE T A SO AT V) 70
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authen = OAuthHandler (CLIENT ID, CLIENT SECRET, CALLBACK)
authen.set access token (ACCESS TOKEN)
ap = API (authen)

venue = ap.venues (id='4bd47eeb5631c9069672a230")
stopwords = nltk.corpus.stopwords.words ('english')
tokenizer = RegexpTokenizer ("[\w']+", flags=re.UNICODE)

def freg(word, tokens):
return tokens.count (word)

#Compute the frequency for each term.
vocabulary = []

docs = {}

all tips = []

for tip in (venue.tips()):

tokens = tokenizer.tokenize(tip.text)

bitokens = bigrams (tokens)

tritokens = trigrams (tokens)

tokens = [token.lower () for token in tokens if len(token) > 2]
tokens = [token for token in tokens if token not in stopwords]
bitokens = [' '.join(token) .lower () for token in bitokens]

bitokens = [token for token in bitokens if token not in stopwords]
tritokens = [' '.join(token).lower () for token in tritokens]
tritokens = [token for token in tritokens if token not in stopwords]
ftokens = []

ftokens.extend (tokens)
ftokens.extend (bitokens)
ftokens.extend (tritokens)
docs[tip.text] = {'freq': {}}

for token in ftokens:
docs[tip.text] ['freq'] [token] = freg(token, ftokens)

print docs
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YR 2 G, RN ERATHS RS tf MEAbstEth. iERITREE il
HFHAT tf mEARAEIAR:

authen = OAuthHandler (CLIENT ID, CLIENT SECRET, CALLBACK)
authen.set access token (ACCESS TOKEN)
ap = API (auth)

venue = ap.venues (id='4bd47eeb5631c9069672a230")
stopwords = nltk.corpus.stopwords.words ('english')
tokenizer = RegexpTokenizer ("[\w']+", flags=re.UNICODE)

def freg(word, tokens):
return tokens.count (word)

def word count (tokens):
return len (tokens)

def tf (word, tokens):
return (freq(word, tokens) / float (word count (tokens)))

#Compute the frequency for each term.
vocabulary = []

docs = {}

all tips = []

for tip in (venue.tips()):

tokens = tokenizer.tokenize (tip.text)

bitokens = bigrams (tokens)

tritokens = trigrams (tokens)

tokens = [token.lower () for token in tokens if len(token) > 2]
tokens = [token for token in tokens if token not in stopwords]
bitokens = [' '.join(token).lower () for token in bitokens]

bitokens = [token for token in bitokens if token not in stopwords]
tritokens = [' '.join(token).lower () for token in tritokens]
tritokens = [token for token in tritokens if token not in stopwords]

ftokens = []
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ftokens.extend (tokens)

ftokens.extend (bitokens)

ftokens.extend (tritokens)
docs[tip.text] = {'freqgq': {}, 'tf': {}}

for token in ftokens:
#The Computed Frequency
docs[tip.text] ['freq'] [token] = freqg(token, ftokens)
# Normalized Frequency
docs[tip.text] ['tf'] [token] = tf(token, ftokens)

print docs

FATREE UL BT 5 TF-IDF 18 4%

authen = OAuthHandler(CLIENTiID, CLIENT SECRET, CALLBACK)
authen.set access token (ACCESS TOKEN)
ap = API (authen)

venue = ap.venues (id='4bd47eeb5631c9b69672a230")
stopwords = nltk.corpus.stopwords.words ('english')
tokenizer = RegexpTokenizer ("[\w']+", flags=re.UNICODE)

def freqg(word, doc):
return doc.count (word)

def word count (doc):
return len (doc)

def tf (word, doc):
return (freq(word, doc) / float (word count (doc)))

def num docs_containing(word, list of docs):
count = 0

for document in list of docs:

if freg(word, document) > O:

count += 1
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return 1 + count

def idf (word, list of docs):
return math.log(len(list of docs) /
float (num docs containing(word, list of docs)))

#Compute the frequency for each term.
vocabulary = []

docs = {}

all tips = []

for tip in (venue.tips()):

tokens = tokenizer.tokenize (tip.text)

bitokens = bigrams (tokens)

tritokens = trigrams (tokens)

tokens = [token.lower () for token in tokens if len (token) > 2]
tokens = [token for token in tokens if token not in stopwords]
bitokens = [' '.join(token) .lower() for token in bitokens]

bitokens = [token for token in bitokens if token not in stopwords]
tritokens = [' '.Jjoin(token).lower () for token in tritokens]
tritokens = [token for token in tritokens if token not in stopwords]
ftokens = []

ftokens.extend (tokens)

ftokens.extend (bitokens)

ftokens.extend (tritokens)

docs[tip.text] = {'freqg': {}, 'tf': {}, 'idf': {}}

for token in ftokens:
#The frequency computed for each tip
docs[tip.text] ['freq'] [token] = freqg(token, ftokens)
#The term-frequency (Normalized Frequency)
docs[tip.text] ['"tf'] [token] = tf (token, ftokens)

vocabulary.append (ftokens)
for doc in docs:

for token in docs[doc]['tf']:
#The Inverse-Document-Frequency
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docs[doc] ['idf'] [token] = idf (token, vocabulary)

print docs

A L@ 4R TF 1 IDF () 3RABUR T TF-IDF {8 % H 3 s R AR TS5 R SR AT 2R
I, THET43 20 TE-IDF E LB .

ERANVREFR W AR, HATHHE SR R EANFET ) TF-IDF {4:

authen = OAuthHandler (CLIENT ID, CLIENT SECRET, CALLBACK)
authen.set access token (ACCESS TOKEN)
ap = API (authen)

venue = ap.venues (id='4bd47eeb5631c9069672a230")
stopwords = nltk.corpus.stopwords.words ('english')
tokenizer = RegexpTokenizer ("[\w']+", flags=re.UNICODE)

def freqg(word, doc):
return doc.count (word)

def word count (doc) :
return len (doc)

def tf (word, doc):
return (freq(word, doc) / float (word count (doc)))

def num docs containing(word, list of docs):
count = 0

for document in list of docs:

if freqg(word, document) > O:

count +=1

return 1 + count

def idf (word, list of docs):
return math.log(len(list of docs) /
float (num docs containing(word, list of docs)))

def tf idf(word, doc, list of docs):
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return (tf(word, doc) * idf(word, list of docs))

#Compute the frequency for each term.
vocabulary = []

docs = {}

all tips = []

for tip in (venue.tips()):

tokens = tokenizer.tokenize (tip.text)

bitokens = bigrams (tokens)

tritokens = trigrams (tokens)

tokens = [token.lower () for token in tokens if len(token) > 2]
tokens = [token for token in tokens if token not in stopwords]
bitokens = [' '.join(token).lower () for token in bitokens]

bitokens = [token for token in bitokens if token not in stopwords]
tritokens = [' '.Jjoin(token).lower () for token in tritokens]
tritokens = [token for token in tritokens if token not in stopwords]

ftokens = []

ftokens.extend (tokens)

ftokens.extend (bitokens)

ftokens.extend (tritokens)

docs[tip.text] = {'freqg': {}, 'tf': {}, 'idf': {},
'tf-idf': {}, 'tokens': []}

for token in ftokens:
#The frequency computed for each tip

docs[tip.text] ['freq'] [token] = freqg(token, ftokens)

#The term-frequency (Normalized Frequency)
docs[tip.text] ['"tf'] [token] = tf(token, ftokens)
docs[tip.text] ['tokens'] = ftokens

vocabulary.append (ftokens)

for doc in docs:
for token in docs[doc]['tf']:

#The Inverse-Document-Frequency

docs[doc] ['idf'] [token] = idf (token, vocabulary)

#The tf-idf
docs[doc] ['tf-idf'] [token] = tf idf (token, docs[doc]['
vocabulary)

#Now let's find out the most relevant words by tf-idf.
words = {}

tokens'],
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for doc in docs:
for token in docs[doc]['tf-idf']:
if token not in words:

words [token] = docs[doc] ['tf-idf'] [token]
else:

if docs[doc] ['tf-idf'] [token] > words[token]:
words [token] = docs[doc] ['tf-idf'] [token]

for item in sorted(words.items (), key=lambda x: x[1],

print "%f <= %$s" $ (item[l], item[O0])

EIRATRTE B G0 AT T W S Bt ) 21 1v 1 4 H g A 0hY -

>>> def getVectkeyIndex (self,documentList) :
vocabString=" ".join (documentList)
vocabList=self.parser.tokenise (vocabString)
vocabList=self.parser.removeStopWords (vocabList)
uniquevocabList=util.removeDuplicates (vocabList)
vectorIndex={}
offset=0

for word in uniquevocabList:
vectorIndex [word]=offset
offset+=1

return vectorIndex
EIRATRE F a0 AT F T W SORS 2 145 B 3 ) B AR QRS -

>>> def makeVect (self,wordString):
vector=[0] *len (self.vectorkeywordIndex)
wordList=self.parser.tokenise (wordString)
wordList=self.parser.removeStopWords (wordList)
for word in wordList:
vector[self.vectorkeywordIndex[word]]+=1;

return vector

8.2 MEZMEITNREBRIEFKEK

reverse=True) :

I e s () AR R AR 4 ) B ) T ORI T S AP A AER] LR 5 iy i — A 1]
B PR, T DR S b v S ] A A AR AL .
[5) B K/ 2R BA T A Y AR 1 e N ST RE R R e 36 B SO,
A LA 1 1 07 iR AN TR ) 7 . R T8 ik, ARYEd 2 K/ E
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PR B SRR A E R SC; ARSI VAT, AR A A S H R R H AR R
AR E AR AR, B DA E B S T RARRFAE BB SRR AAT 1A TR BUNTR)
B o AR B BT T SIS [ B ] AR A

Let's see the following list of similarity metrics:

Measure Definition
1
Euclidean
1+ \/Z?:l (u; - Vi)2
Cityblock !
itybloc e
1+ 200 [u; = v, |
Chebysh !
ebyshe D —
yReY 1+ max; |u; —v; |
. u.y
Cosine
lullv]
u—p ).(v—
Correlation M
lullv]
Dice 230 o min(u;,v;)
2iso Ui +V;
| q u.y
accar _—
ZigU; +v;
2 min(u;,v;
Jaccard? ;‘0—(")
2o max(u;,v;)
Lin 2o UtV
lu|+|v]
. uy
Tanimoto _—
|u|+|v|-uv
1 + +
—| D|lu ury +D|v ury
Jensen-Shannon Div ! 2 2 2
\/ 2log?2
D || av+(1-a)u)
o-skew 1-
\2log2

IO 8 i — AR EERRE, BOvERMt 7€ BT eh S B EARRE R .
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EIRATRTE T LR BRI 58513 -

Scheme Definition
None Wi
TF-IDF
N
Wy = log(fij)xlog —
n.
J
TF-ICF
N
Wy, = log(ﬁi)xlog —
T
Okapi BM25 £ N-n.+05
i J
i = 5 0s
0.5+1.5x=L+f; g
Jj
J
ATC
(0.5 +0.5x% f’leog(N]
max , n;
Wij = 2
N 10.5+0.5x% Ji log N
max , n;
LTU N
(log(f;;)+1.0)log o
Wy, = 7 !
0.84+0.2x f x—-
T
MI Py 1))
wy =log————
P(tij)P(Cj)
PosMI max(0,MI)
T-Test
_ p(tij |cj)_P(t[j)P(cj)
=
P(t;)P(c;)
x’ See(Curran,2004,p.83)
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gk
Scheme Definition
Lin98a Jfixf
Wy =———
Jixf;
Lin98b n.
wy; = —1x logwj
Gref 94 log fii +1
i T Joan
ogn; +1
8.3 (FHRMIEXNZRSIFA IR R

FERNIREMFER T, VRS R TI AT THATSCA 2K
FRPEE SCR G1 — Rl AR B SCRIEOR, & AT AT BLU AR 55

AR BIR,
MEEERER.
P B

B PR SOTVETT LAy R — R B AR 51 5%, B 7 — Mo & ma4E

W20 fi

(Singular Value Decomposition, SVD) HI# 75k, SVD AT (5% e rdEsd
W SCR T RS AR E R R 1R
BRPETE SR G — 2R AR -
5 BHRE.
SRS E BN R G ORTE CRTIRER. RO,
KERE.

RN RPN EE AN e 3P
BRSO B8 ) 55 66 1] 5 AR VLI
FEE o

T SCR A B
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o HBMFRERIG R .
o RIS

o REPESIRMRAL

o fERTHAL.

o WV,

o T IHRIIFIRIRR .

8.4 XARHHE

SCAAH S — 25 78 WA A AL A 2 1K i F B2 T Luhn tHIR )& AE The Automatic
Creation of Literature Abstracts (1958), AR T —MFRAE NaiveSumm KA AN T7
o e S AR A ER R S U R) T BRI, IR ) H I AR A v P B 4 R
2T, T DA I S B B R ) oK S U A

EFATRE 4T NLTK o] H T AT A 2 1KY -

from nltk.tokenize import sent tokenize,word tokenize
from nltk.corpus import stopwords

from collections import defaultdict

from string import punctuation

from heapg import nlargest

class Summarize Frequency:
def init (self, cut min=0.2, cut max=0.8):
Initilize the text summarizer.
Words that have a frequency term lower than cut min
or higer than cut max will be ignored.

self. cut min = cut min
self. cut max = cut max
self. stopwords = set(stopwords.words('english') +

list (punctuation))

def compute frequencies(self, word sent):

Compute the frequency of each of word.
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Input:
word_sent, a list of sentences already tokenized.
Output:
freq, a dictionary where freqg[w] is the frequency of w.
freq = defaultdict (int)
for s in word sent:
for word in s:
if word not in self. stopwords:
freg[word] += 1
# frequencies normalization and filtering
m = float (max(freqg.values()))
for w in freqg.keys():
freq[w] = freq[w]/m
if freqlw] >= self. cut max or freqlw] <= self. cut min:
del freqglw]
return freq

def summarize (self, text, n):
list of (n) sentences are returned.
summary of text is returned.
sents = sent tokenize (text)
assert n <= len(sents)
word sent = [word tokenize(s.lower()) for s in sents]
self. freq = self. compute frequencies (word sent)
ranking = defaultdict (int)
for i,sent in enumerate (word sent):
for w in sent:
if w in self. freq:
ranking[i] += self. freq[w]
sents idx = self. rank(ranking, n)
return [sents[j] for j in sents idx]

def rank(self, ranking, n):
""" return the first n sentences with highest ranking """
return nlargest (n, ranking, key=ranking.get)

FEPATHE BRSO RE T, BLEACRS TH R 7 RS Saal AR A0, R DA R a5 e )
TR QTR Tl SR AT 2 KA, AL AT AR o
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8.5 [EIEARY

% RATEHRFBERG, TG AR PE b ) SR s s salin], KT A P
FIFR IR PR AEE 58 o BRI —1> 10080 R G 2 03t 100 22 5 PO A 2 B ke T A A 2 R VR v F R )
I

2% RS S AR 2 2 — (R AR AE R G R oR A 5. T At R 2
%, SRIEAE SRR BRI R BN E . W% R G S 55— R G e £ 1R
2 2 7 T e AR L PR 2 56

NTHE—ADRERG, BATATCN SRR 7575, Bt 2 52kl (5B
ESEEYSE/I e

1 & ARG E =P B

o fRHESL.

o PR

o AMER.

N T BRARRE S DU B I A s B AW RN, R AT S SR A

AT LA A B S W A0 75 SR AT SR ER L SRR AR IO R SRS A4 1A
FRBGS FEPARAE NER, K R AR BUENLAE A SCAS AP U SUE B 2R 2 b

R ) R e 25 58 FR SCASSRAE B — B AT

AR SRV I e e BRI A T e ELRE RSB I 7 B A5

ERATRAEF @R NLTK RS, HoT T2 M &, m] BLUE iR H A 1k
WSRAC B Z AW, DA AT DLYE J5 SR A PP IR P AT (5 B R .

import nltk

from nltk import *

import string

print "Enter your question"

ques=raw input ()

ques=ques.lower ()

stopwords=nltk.corpus.stopwords.words ('english')

cont=nltk.word tokenize (question)
analysis_ keywords=list ( set (cont) -set(stopwords) )
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8.6 /&S

FEARRES, TATHE TERRR, EEZ TEIERERMNER. v 7w UEPRIHATE 2
KRS EAT S5, FATIMER 145100 BEAMRATIE N 18 17 SRR E 102 RGH o) &
5 (AR TR 45 (R SE L

FET—m, FATRE SRR M AR A R R .
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T 2 B HARE B A B o — PR o TR M T LUK 28 R SUE R GESD
(e, XUAE B B T 3T HA SRR 4555, Bilan: 84K A% (anaphora resolution, AR)
(PG BATPAEAR ZEPTRIX—H 0 N2 BLA NER .

AT DA 32 R

o WM,

o EHFLEISHATIE R 7T

o FRACHME

9.1 ERSMEN

B E ARG A discourse R TIIET o Wi 208 7 LA AR AT SUARBUE 5 4
Pri e, HAE 17 SURMRE DL A BB fR . 8 i il el ROE R n JoiE
EREA A DB ERE DL TR R SRR AR B . B T LU R — M IR A

FERZHENEOT, FTHATH A, AT PUERE— )71 .

2 e R i 1E " John went to the club on Saturday. He met Sam.", X% He $5 ]/ John,

M RIERFRIAE R (Discourse Representation Theory, DRT) H T2 4t#1T AR 1)
Tk, FRIBRF AL (Discourse Representation Structure, DRS) FFHAHE R 195 X
(TETERIBFRN ZAZAFRIFE B T ). ERIBFRN SOE R 7E—priZ 48 A0 1938 & DL e
e IEEE RIS . 5 IR RS M 1 SR AR R AR AE — W iR I 2 A s ) R T A =X
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MAIF R —Fr 8172 %5 (First Order Predicate Logic, FOPL) FF¥ J& iy il B AL & o
FOPL W ek, SHCHE WA . MR &R (WA SR AFEERERD H
TRINFEIM AT . /£ FOPL 1, AR [ En ., HEMAE, #lUl: Robinis abird,
£ FOPL 1A LA RN bird (robin).

EBAPRE — A RIEREREHIE T, Wil 9-1 Fror.

K 9-1
P N TRE S R E 3%
1. John went to a club.

2. John went to a club. He met Sam.
EE, ZiEREEANE) TN, 5ERRBGER T LLRIREA A, N T I E Sk AL
P DRS, i Z i A g .
NLTK T3t —B B a2 s Sl ML & n1tk. sem. logic, /) UML K1 9-2
Fhmo
nltk.sem.logic MHH T2 X —krigiEZHEMFREN . ZHE UML 25K 8 &
KU ENTE, KRB E R Ra RN, rESrriEu .
e substitute bindings (bindings): X8, binding F/r4& FIFRE XIS,
EH—MEEMESE R T REA T E.
e variables(): ZHRHEE A FEWE ML ESE, ESHEELLEHH
2 2H o
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9-2

e replace(variable, expression, replace bound): R T & A
HIFIFIRIEN, replace bound HTRERG T ES I T LR,

e normalize (): ZHREHTEML EINERMIME—LE.

e visit (self, function,combinatory,default): ZEREH TR H &%
PIFRIEN, REE R EEEIU—NBRMMEF SIS T, SERFEIHAGHER.

e free(indvar only) SZBREUH T IRE R E AT A B AR R iR indvar
only WHEN True, MIRFEISALFIEE,

o simplify(): HIFRALRSIWRIREX.
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NLTK A RiE R RRE IS HE gt 7 RA R BIHE n1tk. sem.drt, BT nltk.sem.
logic MMM, H UML KEH4KHE nltk.sem. logic BHRARMAHAM. L2
AL R BT IR 1) 7

e get refs(recursive): ZJIEH TR LATIER MR L.
o fol(): ZJrikM T DRS ##h—Migia 2.

e draw(): ZJ7VELE Tkinter EIZ R BI N H T 2] DRS.
AR EFE nltk. sem. drt BHRA) UML K EE 9-3 fis.

o

9-3
NLTK A A] FH-F-1Jj 7] WordNet 3.0 F#iE /& n1tk.corpus.reader.wordnet.
LR MK Q1B RS AR AR SR DRS 24415, Bltn: ( [x], [John(x), Went(x)] ).
ERATREF QR NLTK A ARFS, ol H TS 3E DRS:

>>> import nltk
>>> expr read = nltk.sem.DrtExpression.from string
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>>> exprl = expr read('([x], [John(x), Went(x)])")
>>> print (exprl)

([x], [John (x), Went(x)])

>>> exprl.draw ()

>>> print (exprl.fol())

exists x. (John(x) & Went (x))

PL_E NLTK AR K2t an i 9-4 Fros K5 .
e

John(x)
Went(x)

9-4
KR, EEMERITE fol (), FIEWHAHN FOPL.
IEFATREE R NLTK 4 %5 — A RIE A

>>> import nltk

>>> expr read = nltk.sem.DrtExpression.fromstring

>>> expr2 = expr read(' ([x,y], [John(x), Went(x),Sam(y),Meet(x,y)])")
>>> print (expr2)

([x,y], [John(x), Went(x), Sam(y), Meet(x,y)])

>>> expr2.draw ()

>>> print (expr2.fol())

exists x y. (John(x) & Went(x) & Sam(y) & Meet(x,Vy))

fol () R TIRIERIE I — BB RSN, UL EARSREE R 9-5 FosiE&.

ol oo

XY

John(x)
(Went(x)
Samiy)

l Meet(x, y) l

9-5
L DRS FEGEHEAF (4, TATATUAHATH A DRS (IR, iLRATRERFW R
NLTK #4%0S, ol T3HAT™ A DRS 205k :

>>> import nltk
>>> expr read = nltk.sem.DrtExpression.fromstring

>>> expr3 = expr read(' ([x], [John(x), eats(x)])+
(lyl, [Sam(y),eats(y) 1) ")

>>> print (expr3)

(([x], [John(x), eats(x)]) + ([yl,[Sam(y), eats(y)]l))
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>>> print (expr3.simplify())
([x,y],[John(x), eats(x), Sam(y), eats(y)])
>>> expr3.draw()

L EARRS 2 1 &l 9-6 s A

¢DRT'='E| 2

X Y
John(x) [+ |Sam(y)
eats(x) | |eats(y)

9-6
XH, simplify () R TRELREA.
iEATREFR WS NLTK RS, Ha] % —4 DRS # A2 A5 —/ 2.

>>> import nltk

>>> expr read = nltk.sem.DrtExpression.fromstring
>>> expr4d = expr read(' ([],[(([x], [student(x)])-
>([yl, [book(y),read(x,y)1))1)")

>>> print (expré.fol())

all x.(student(x) -> exists y. (book(y) & read(x,y)))

EBATREE S — 07, KA THEHAAT. ZEMEM T PRO, resolve
anaphora () & AT AR:

>>> import nltk

>>> expr read = nltk.sem.DrtExpression.fromstring

>>> expr5 = expr read(' ([x,y], [ram(x), food(y),eats(x,y)]1)")

>>> expr6 = expr read('([u,z], [PRO(u),coffee(z),drinks(u,z)])")
>>> expr7=expr5+expr6

>>> print (expr7.simplify())

([u,x,v,2], [ram(x), food(y), eats(x,y), PRO(u), coffee(z),
drinks(u,z)])

>>> print (expr7.simplify () .resolve anaphora())

([u,x%x,y,2z], [ram(x), food(y), eats(x,y), (u = [x,y,z]), coffee(z),
drinks (u,z)])

9.1.1 {EHF.LERSHUTIE RS BT

i OB PATIE R T2 3T EREE M SR — 22, Bl EEHIT AR BIES%.
ERLFRRH, N T BT, AT BT RE w0 B S Fh T M55 -

p B AL A LR P 2
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o HRZ5FHMH B S5ER IR ),

o ZHHEMIER.

o IBRA.

w0 15 25 5 3 IR TR P DA Rl i R 68 Ay i S i A P FRIA R B A %
9.1.2 RN

AR AT ULE SCNIXRE I — AN R @i AR AT CAET &) b i i A4 A 81 4 4,
HEETEEME Bk AR AR 2 (1 9244k

it

John helped Sara. He was kind.

XH, He #5XHI72 John.

AR =FhA, R

o {XZiA (Pronominal): iXH, iHACHERIEMAIEFRXS K. 140 Sam found the love

of his life. X5, his 5% Sam.

o BEAIAMEE (Definite noun phrase): X5, nJllfiiI<the> <noun phrase>
FEAKFEARATIE. HlW: The relationship could not last long. iX
H, The relationship f8fAHIZ E—#)FH the love.

o EIA/FH: =i (W one) MFEL (4N first) W& AR FIHIF. HIUl: He began a
new one. iXH, one HfUE the relationships

EFHE T, FEFRM RIESATIEZ R, HIW: After his class,Samwill go homes
XH, his #BRMZ sam.

N TAE NLTK ZEMyrpSEpi ey g, AR TIA MBI nltk.sem.logic
nltk.sem.drt R T — AN, BB g nltk. sem. drt BERF—NEAR,
FHYE SRS e 1 AT A 12K,

KHZE AbstractDRS —fE resolve () FITJ7EERT LA A AT B A, 48
JE R AR B — AR, SR — MR X R O RIA T R, 7 BT I
X G AIE S Jvk readings ()« BT traverse () BE, resolve () HiEw T
AERGEEEL, traverse () BB H T XHEAESIRPATHET o AR ACLNT 71 R AHE LT F 45

o BREERAE.



9.1 ERAMEA 185
o JAIBIINERAE.
o RPN,
o RPN,

EATRE R LT K traverse () EHATHIRE B E 9-7 Fis.

sort
operations

store the
reading

reading

create J

run
inference

run
traverse()
on the
operation
list

storethe |
reading

N

false

is get
S operation operation
L list list for the
clizeld empty? reading

is
operation

a
binding?

9-7

AT BRSO 2 )5, R R Ak
£ deepcopy () JERIHE BT MIRIEA R T readings, 2410 BRI RAE NS

o MIZ{T readings () BREH, AT T —RIIEAE.
o FBRMEFIEANTN, BT B,
o HIRBA TR IIRMEEIAT, WK G reading 1847 Al 32 MR 7, WA
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BRI T, XA

1 AbstractDrs EKHE N T resolve () ik, ZEIEE XU def resolve(self.

verbose=False)

PresuppositionDRS FKALE LT Jrik:

find bindings (drs list, collect event data):ilidffif] is possible
binding J7¥%, AILAA DRS SEFIFIR B E . WH¥ collect event
data Rﬁ_j\j True, ;jlz EJETDEET% %'flﬂ sy B/JLI&;%K

is possible binding(cond): ZEREH THHFMLE N — G FIEDT,
IR & 2 B ULl R 2% A B RFAE () — T 18 1]

is presupposition.cond (cond): VAR TAERTE A bRIR H A S

presupposition readings (trail): BT PresuppositionDRS F-E

W) readings PRIET

ERANIREFE MK E AbstractDrs 2, WHE 9-8 Fir.

AbstractDrs

& resolve(verbose:bool)
m readings(trail:list)
& deepcopy(operations:list)

DRS

= readings(trail:list)
& deepcopy(operations:list)

DrtAbstractVariableExpression

= readings(trail:list)
& deepcopy(operations:list)

DrtNegatedExpression

= readings(trail:list)
& deepcopy(operations:list)

DrtLambdaExpression

m readings(trail:list)
& deepcopy(operations:list)

DrtEqualityExpression

= readings(trail:list)
& deepcopy(operations:list)

DrtApplicationExpression

= readings(trail:list)
& deepcopy(operations:list)

DrtBooleanExpression

= readings(trail:list)
& deepcopy(operations:list)

%] 9-8



9.1 EBSWEAN 187

LA TREE DK H DrtAbstractVariableExpression B2, Wk 9-9 fius.

9-9

iEBATREFE DK H DrtBooleanExpression HIZE, WK 9-10 Aras.

& 9-10

LA TREFE YK H DrtApplicationExpression B2, WK 9-11 Frx.
1ERATREF 44 H DRS 1925, W& 9-12 i,
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=

K 9-11

e

& 9-12

9.2 NG

AN, TATTE TER AT A oD BB AT KRR 70 B UL AR AOR . AT
W T I A AR R R R A, JE UML B, JATERE 7 NLTK 2
A0 F T S B il R R

R —FH, AT NLP THRRIEM . BATIERAT 8 T4 R0 17k
TEVADGHC AL 218 UL RS KA AR E AR o



$10%=
NLP R4 VENG: HRES

W NLP ZGAT IR, LMERATAT B M — AN ) NLP RS R =2k T Hinos:
YD R S T RO A I B R SO T DA BT A, SR
KI5 NLP R G500 470 ok T T T A

AEREE T .

e NLP RGP E A,

o NLP THEMWG CGatEAriERS. o FHREEE LA I3,
o S SR BT AT B VRN

o IR RGPl

o HERBAITERR.

o FETHACHE MR

o JETH)EULACHIFEAR .

o AR E LILHIIHER .

10.1 NLP ARG E S

X NLP R GEHAT P28 T 701 NLP R GE R H 25 12 15 15 AN SR H 25 R A
Lo IR AEIS L R Bl IR R AR AR iR, AR 2R AE AR KRR P AR NLP R IR
A

B AT ZEPP AL — MRS, FATRT LUE I X PEARE &5 A SR o Hh 45 RR 58 iz
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BlE. R, TATILIERE] A2 L8 AT BT AN, B EATAT AR
— A AN B R PATIRE R AL . ER T IAERL ERE, FFROA N
AT AR A VAL OB VETE R o WRARE A5 25 ARSI U e 5 SR e pn I
B s s AR R, FRATMA AR 252 IR 1 o

O G EE R R A — T Z S5, i SR At R &, el
P RS 2 W I R e % A o DL AR5 sUTR I AR iC e bR ERRic, o]
MRS KEREER .

10.1.1 NLP T HAGUERE CilPlbeiids . TR B &0 Hrds )

FATAT LI %50 NLP RGHAT AL, BlUnaMEARvESS . 0TI . TR irds. &
T NER [ RGE LA RSB B 55 . B840 NLTK igARRS, ol l Tl ——roiiik
PRERS . PATRATAREE, W HEAT IR, DUERAERRE 2% 45 1 2 1 5 B e AR it
DA B 25 L 0 A [

>>> import nltk

>>> from nltk.corpus import brown

>>> sentences=brown.tagged sents (categories='news')

>>> sent=brown.sents (categories="'news')

>>> unigram sent=nltk.UnigramTagger (sentences)

>>> unigram sent.tag(sent[2008])

[('Others', 'NNS'), (',', ',"), ('which', 'WDT'), ('are', 'BER'),
('reached', 'VBN'), ('by', '"IN'), ('walking', 'VBG'), ('up', 'RP'"),
('a', 'AT'), ('single', 'AP'), ('flight', 'NN'), ('of', 'IN'"),
('stairs', 'NNS'), (',', ','), ('have', 'HV'), ('balconies', 'NNS'),
(., ]

>>> unigram sent.evaluate (sentences)

0.9349006503968017

JEAT NLTK 4, A7 BRI B0 — etk dniE as AT 7 IgRmiilis. 4
TE IR 79 80% FAI I ZRE 3 A1 20% I A 50 4 -

>>> import nltk

>>> from nltk.corpus import brown

>>> sentences=brown.tagged sents(categories='news')
>>> gsz=int (len(sentences) *0.8)

>>> sz

3698

>>> training sents = sentences[:sz]
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>>> testing sents=sentences[sz:]

>>> unigram tagger=nltk.UnigramTagger (training sents)
>>> unigram tagger.evaluate (testing sents)
0.8028325063827737

ZREW N NLTK RS, HE/RT N-Gram (N JUiByk) pRyEssafiH. xH,
SRR & bR S R AL ) . s, NI R, FATEA T N-Gram A5
ERR— RG], Bl bigram ( —JGiEVE) FRiEds:

>>> import nltk

>>> from nltk.corpus import brown

>>> sentences=brown.tagged sents(categories='news')
>>> sz=int (len (sentences) *0.8)

>>> training sents = sentences[:sz]

>>> testing sents=sentences([sz:]

>>> bigram tagger=nltk.UnigramTagger (training sents)
>>> bigram tagger=nltk.BigramTagger (training sents)
>>> bigram tagger.tag(sentences[2008])

[(('Others', 'NNS'), None), ((',', ','), None), (('which', 'WDT'),
None), (('are', 'BER'), None), (('reached', 'VBN'), None), (('by',
'IN'), None), (('walking', 'VBG'), None), (('up', 'IN'), None), (('a',
'AT'), None), (('single', 'AP'), None), (('flight', 'NN'), None),
(('of', '"IN'), None), (('stairs', 'NNS'), None), ((',', ','), None),
(('"have', 'HV'), None), (('balconies', 'NNS'), None), (('.', '."),
None) ]

>>> un_ sent=sentences[4203]
>>> bigram tagger.tag(un_sent)

[(('"The', 'AT'), None), (('population', 'NN'), None), (('of', '"IN'"),
None), (('the', 'AT'), None), (('Congo', 'NP'), None), (('is', 'BEZ'),
None), (('13.5', 'CD'), None), (('million', 'CD'), None), ((',',

', '), None), (('divided', 'VBN'), None), (('into', 'IN'), None),
(('at', '"IN'), None), (('least', 'AP'), None), (('seven', 'CD"),
None), (('major', 'JJ'), None), (('*°', '* '), None), (('culture',
'NN'"), None), (('clusters', 'NNS'), None), ((""''"™, "''™), None),
(('and', 'CC'), None), (('innumerable', 'JJ'), None), (('tribes',
'NNS'), None), (('speaking', 'VBG'), None), (('400', 'CD'), None),
(('separate', 'JJ'), None), (('dialects', 'NNS'), None), (('.', '."),
None) ]

>>> bigram tagger.evaluate (testing sents)
0.09181559805385615

I3 — My Jr AT DB AN R (A 7 2ok SEBL . AR AN ET, AT LS bigram bR
R RPAT R . R —MRICE bigram ARyEESHHAR], WA LA unigram briE
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FIELR T VL. M58, WIR—/MRICTE unigram FRiESSHERANE], 0T A F BRAARTE 2
Il R T

iEFATREFE WS NLTK H 28l T 4 A b 2 ARHS -

>>> import nltk

>>> from nltk.corpus import brown

>>> sentences=brown.tagged sents (categories='news')
>>> sz=int (len (sentences) *0.8)

>>> training sents = sentences[:sz]

>>> testing sents=sentences[sz:]

>>> s0=nltk.DefaultTagger ('NNP")

>>> sl=nltk.UnigramTagger (training sents,backoff=s0)
>>> s2=nltk.BigramTagger (training sents,backoff=sl)
>>> s2.evaluate (testing sents)

0.8122260224480948

W A BU R Z R E — D A 125 -

o EHLR.

o HNEARK.

o IHXZE.

AL FARIZ M T o E R R FR. hBMEEEEE . 140, ment 2

53R4T R IR G4, Ll establish + ment = establishment A1 achieve + ment =

achievement.

FVELR R AL E — A A B R BIRR A . i, g EAICEmE 7 4, Al
FER A A E TR0 1o AE— )7, TR AT DL IR — > 44 e Bl — AN i) 2 s
il very.

T UE BT DL T e B 2R . WiR e miE 17— AR S G A RATE
Re B IR 25 Zy Hb T e 20

IEBATRES W NLTK HRRRS,  Hn] TS & 1P «

>>> import nltk

>>> chunkparser = nltk.RegexpParser ("")

>>> print(nltk.chunk.accuracy (chunkparser, nltk.corpus.conll2000.
chunked sents('train.txt', chunk types=('NP',))))
0.44084599507856814
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ERATRE R 55— B NLTK F RS, HoaT H A BT 85 BV, @ asnl
T34k CD. 1T &hric:

>>> import nltk
>>> grammar = r"NP: {<[CDJNP].*>+}"
>>> cp = nltk.RegexpParser (grammar)

>>> print (nltk.chunk.accuracy(cp, nltk.corpus.conll2000.chunked
sents ('train.txt', chunk types=('NP',))))
0.8744798726662164

IR NLTK A 5500 Bl ) 2% A A0 20 A

def chunk tags(train):
"""Generate a following tags list that appears inside chunks"""
cfregdist = nltk.ConditionalFregDist ()
for t in train:
for word, tag, chunktag in nltk.chunk.tree2conlltags(t):
if chtag == "0O":
cfregdist[tag].inc (False)
else:
cfregdist[tag].inc (True)
return [tag for tag in cfreqgdist.conditions() if cfreqgdist([tag].
max () == True]
>>> training sents = nltk.corpus.conll2000.chunked sents('train.txt',
chunk types=('NP',))

>>> print chunked tags(train_ sents)

['PRP$', 'WDT', 'JJ'I 'WP', 'DT', ‘#‘I v$v, 'NN', lev’ 'POS',
"PRP', 'NNS', 'NNP', 'PDT', 'RBS', 'EX', 'WP$', 'CD', 'NNPS', 'JJS',
'JJR']

EBATREE T NLTK FFH FHAT chunker WAERAIS . X B, EH 7N
guessed Fll correct 54K . guessed SEAARIE HHIBHLARMT 25 1R [B] I ABLE SR, correct SAA A2 HS
BEFE MR} o SR TR B

>>> import nltk

>>> correct = nltk.chunk.tagstr2tree

"[ the/DT little/JJ cat/NN ] sat/VBD on/IN [ the/DT mat/NN ]")
>>> print (correct.flatten())

(S the/DT little/JJ cat/NN sat/VBD on/IN the/DT mat/NN)

>>> grammar = r"NP: {<[CDJNP].*>+}"

>>> cp = nltk.RegexpParser (grammar)

>>> grammar = r"NP: {<PRP|DT|POS|JJ|CD|N.*>+}"
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>>> chunk parser = nltk.RegexpParser (grammar)

>>> tagged tok = [("the", "DT"), ("little", "JJ"), ("cat",

"NN"), ("sat", "VBD"), ("on", "IN"), ("the", "DT"), ("mat", "NN")]
>>> chunkscore = nltk.chunk.ChunkScore ()

>>> guessed = cp.parse(correct.flatten())

>>> chunkscore.score (correct, guessed)

>>> print (chunkscore)

ChunkParse score:

IOB Accuracy: 100.0%
Precision: 100.0%
Recall: 100.0%
F-Measure: 100.0%

IEEABREFEW T NLTK 40, Hal 9Pl —Joifik chunker M JCifk

chunker:

feft—
=8

>>> chunker data = [[(t,c) for w,t,c in nltk.chunk.
tree2conlltags (chtree) ]

>>> for chtree in nltk.corpus.conll2000.chunked

sents ('train.txt')]

>>> unigram chunk = nltk.UnigramTagger (chunker data)

>>> print nltk.tag.accuracy(unigram chunk, chunker data)
0.781378851068

>>> bigram chunk = nltk.BigramTagger (chunker data, backoff=unigram
chunker)

>>> print nltk.tag.accuracy(bigram chunk, chunker data)
0.893220987404

5 R8T AR, b R R S TR R RIS, IR B GR—ANr RA T
M RERINR . BABEFE T — RS IR BORAG 25 5 1 8] v e 2 BL

>>> from nltk.corpus import brown
>>> suffix freqdist = nltk.FregDist ()
>>> for wrd in brown.words() :

wrd = wrd.lower ()

suffix freqgdist[wrd[-1:]] += 1
suffix fdist[wrd[-2:]] += 1
suffix fdist[wrd[-3:]] += 1
>>> common suffixes = [suffix for (suffix, count) in suffix freqgdist.

most common (100) ]
>>> print (common suffixes)

['e', l,l, "'I 'S', 'd'l 't', 'he', InI, 'a', 'Of', "the'
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vyv, lrl, vtol, vinv, va, vov, vedv, vndv, 'iS', 'On', 'l',
vgv’ landl, vng|, ver|, vaS|, vingv, ‘h‘l 'at', veS|, 'Or',

vrel, vitl, v\‘ll van|, "'l", vmv, |;|, viv, 'ly', 'ion', “‘]

>>> def pos feature (wrd) :

feature = {}

for suffix in common suffixes:

feature['endswith ({})'.format (suffix)] = wrd.lower ().

endswith (suffix)

return feature
>>> tagged wrds = brown.tagged wrds (categories='news')
>>> featureset = [(pos feature(n), g) for (n,qg) in tagged wrds]
>>> gsize = int(len(featureset) * 0.1)
>>> train set, test set = featureset[size:], featureset[:size]
>>> classifierl = nltk.DecisionTreeClassifier.train(train set)
>>> nltk.classify.accuracy(classifierl, test set)
0.62705121829935351

>>> classifier.classify(pos features('cats'))
'NNS'

>>> print(classifier.pseudocode (depth=4))

if endswith(,) == True: return ','
if endswith(,) == False:
if endswith(the) == True: return 'AT'
if endswith(the) == False:
if endswith(s) == True:
if endswith(is) == True: return 'BEZ'
if endswith(is) == False: return 'VBZ'
if endswith(s) == False:
if endswith(.) == True: return '.'
if endswith(.) == False: return 'NN'

FREWTN NLTK RS, LM — N IR R A iy . X H, T ILACHR 0
BEAT T RS

>>> import nltk

>>> from nltk.corpus import brown

>>> sentences = brown.tagged sents(categories='news')
>>> sent = brown.sents (categories='news')

>>> pattern = [

(r'.*ing$', 'VBG'), # for gerunds
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'.*eds$', 'VBD')
'.*es$', 'VBZ')
'.*oulds', 'MD'

(r for simple past
(r

(r

(r'.*\'s$', 'NNS'

(r

(r

(r

, for 3rd singular present
), for modals
), for possessive nouns
'.*s$', 'NNS'),

'A=2[0-9]1+(.[0-9]1+)2$', 'CD"),

l'*l, "NN"')

for plural nouns
for cardinal numbers

H H H = = K

for nouns (default)

>>> regexpr tagger = nltk.RegexpTagger (pattern)
>>> regexpr tagger.tag(sent[3])

(¢"**', 'NN"), ('Only', 'NN'), ('a', 'NN'), ('relative', 'NN'"),
('handful', 'NN'), ('of', 'NN'), ('such', 'NN'), ('reports', 'NNS'),
('was', 'NNS'), ('received', 'VvBD'), ("''", 'NN'), (',', 'NN'"),
("the', 'NN'), ('jury', 'NN'), ('said', 'NN'), (',', 'NN"), (' ‘',
'NN'), ('considering', 'VBG'), ('the', 'NN'), ('widespread', 'NN'),
("interest', 'NN'), ('in', 'NN'), ('the', 'NN'), ('election', 'NN'),
('v', 'NN'), ('the', 'NN'), ('number', 'NN'), ('of', 'NN'), ('voters',
'NNS'), ('and', 'NN'), ('the', 'NN'), ('size', 'NN'), ('of', 'NN'),
('this', 'NNS'), ('city', 'NN'), ("''", 'NN"'), ('.', 'NN'")]
>>> regexp tagger.evaluate (sentences)

0.20326391789486245

RN THEERAAESRIRE, g aRimEasfd gy, FEEP—
FH B R FE 6 B kR e 8 BRI FIR . RO — S8 B ANTE B iy I i Bk b, Fr BUEAT T8
e T None #pic:

>>> import nltk

>>> from nltk.corpus import brown

>>> freqd = nltk.FregDist (brown.words (categories="news'))
>>> cfreqd = nltk.ConditionalFreqDist (brown.tagged
words (categories='news'))

>>> mostfreq words = fregd.most common (100)

>>> likelytags = dict((word, cfregd[word].max()) for (word, ) in
mostfreq words)

>>> baselinetagger = nltk.UnigramTagger (model=1likelytags)
>>> baselinetagger.evaluate (brown tagged sents)
0.45578495136941344

>>> sent = brown.sents (categories='news') [3]

>>> baselinetagger.tag(sent)

[¢*>>', """y, ('Only', None), ('a', 'AT'), ('relative', None),
('handful', None), ('of', '"IN'), ('such', None), ('reports',6 None),
('WaS', IBEDZI), (lreceivedl, None), (lllV", "lY"), (V,V, l’l),

('the', 'AT'), ('jury', None), ('said', 'VBD'), (',', ','),
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(***', '**"), ('considering', None), ('the', 'AT'), ('widespread',
None) ,
('"interest', None), ('in', 'IN'), ('the', 'AT'), ('election', None),
'y, ',"), ("the', 'AT'), ('number', None), ('of', '"IN'),
('voters', None), ('and', 'CC'), ('the', 'AT'), ('size', None),
('of', '"IN'), ('this', 'DT'), ('city', None), ("''", "''™m), ('.',
!

-]

>>> baselinetagger = nltk.UnigramTagger (model=likely tags,
backoff=nltk.

DefaultTagger ('NN'"))
def performance (cfreqd, wordlist):

1t = dict((word, cfregd[word].max()) for word in wordlist)

baseline tagger = nltk.UnigramTagger (model=1t, backoff=nltk.

DefaultTagger ('NN'))
return baseline tagger.evaluate (brown.tagged

sents (categories="news'))

def display():
import pylab

word fregs = nltk.FreqgDist (brown.words (categories="news')) .most
common ()
words by freq = [w for (w, ) in word fregs]

cfd = nltk.ConditionalFreqgDist (brown.tagged
words (categories='news'))
sizes = 2 ** pylab.arange(15)

perfs = [performance (cfd, words by freqg[:size]) for size in sizes]

pylab.plot (sizes, perfs, '-bo')

pylab.title('Lookup Tagger Performance with Varying Model Size')

pylab.xlabel ('Model Size')
pylab.ylabel ('Performance')
pylab.show ()

display ()

1EIATKREF T NLTK H{EH T lancasterstemmer #£471A

i B o, BATAT USRI — > stemmer HIPFAY:

>>> import nltk

>>> from nltk.stem.lancaster import LancasterStemmer
>>> stri=LancasterStemmer ()

>>> stri.stem('achievement')

'achiev'

REUWN NLTK A4S, HuT l Tttt — A2+ 2K chun

Al TS H A .

kero EAEH T HANH
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TR
class ConseNPChunkTagger (nltk.TaggerI) :

def init (self, train sents):
train set = []
for tagsent in train sents:
untagsent = nltk.tag.untag(tagsent)
history = []
for i, (word, tag) in enumerate (tagsent):
featureset = npchunk features(untagsent, i, history)
train set.append( (featureset, tag) )
history.append(tag)
self.classifier = nltk.MaxentClassifier.train(
train set, algorithm='megam', trace=0)

def tag(self, sentence):
history = []
for i, word in enumerate (sentence) :
featureset = npchunk features(sentence, i, history)
tag = self.classifier.classify(featureset)
history.append(tag)
return zip(sentence, history)

class ConseNPChunker (nltk.ChunkParserI): [4]
def init (self, train sents):
tagsent = [[((w,t),c) for (w,t,c) in

nltk.chunk.tree2conlltags (sent) ]
for sent in train sents]

self.tagger = ConseNPChunkTagger (tagsent)

def parse(self, sentence):
tagsent = self.tagger.tag(sentence)
conlltags = [(w,t,c) for ((w,t),c) in tagsent]
return nltk.chunk.conlltags2tree(conlltags)

N AARRS, dEI A — MREIE R IS PAT T chunker PP . 1% chunker FIPEAL
ZE BB F— 018V chunker:

>>> def npchunk features(sentence, i, history):
word, pos = sentencel[i]
return {"pos": pos}

>>> chunker = ConseNPChunker (train sents)

>>> print (chunker.evaluate (test sents))
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ChunkParse score:

IOB Accuracy: 92.9%
Precision: 79.9%
Recall: 86.7%
F-Measure: 83.2%

FE N IR Y, JT—MA ARG R IE ARSI T . XA TARCZ R B, B

PLiZ chunker HIREAE 45 RBMULF —J0iE¥: chunker:

>>> def npchunk features(sentence, i, history):

word, pos = sentenceli]
if 1 ==
previword, previpos = "<START>", "<START>"
else:
previword, previpos = sentence[i-1]

return {"pos": pos, "previpos": previpos}

>>> chunker = ConseNPChunker (train sents)
>>> print (chunker.evaluate (test sents))
ChunkParse score:

IOB Accuracy: 93.6%
Precision: 81.9%
Recall: 87.2%
F-Measure: 84.5%

HBLUT A% chunker KRGS, Hrpdsin 124 a4 LLESE R chunker AOVERE:

>>> def npchunk features(sentence, i, history):

word, pos = sentencel[i]
if 1 ==

previword, previpos = "<START>", "<START>"
else:

previword, previpos = sentence[i-1]

return {"pos": pos, "word": word, "previpos":

>>> chunker = ConseNPChunker (train sents)
>>> print (chunker.evaluate (test sents))
ChunkParse score:
IOB Accuracy: 94.5
Precision: 84.2%
Recall: 89.4%
F-Measure: 86.7%

oe

previpos}

EBADRAE BT NLTK AR, o dshn 7RpEde, BIanmcxfeit . ArREHsAE

ROk B SCRAIESE, DMEHEIE chunker MITVERE:
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>>> def npchunk features(sentence, i, history):
word, pos = sentenceli]
if 1 ==
previword, previpos = "<START>", "<START>"
else:
previword, previpos = sentence[i-1]
if 1 == len(sentence)-1:
nextword, nextpos = "<END>", "<END>"
else:
nextword, nextpos = sentence[i+1]
return {"pos": pos,
"word": word,
"previpos": previpos,
"nextpos": nextpos,
"previpos+pos": "%s+%s" $ (previpos, pos),
"pos+nextpos": "%$s+%s" % (pos, nextpos),
Ce "tags-since-dt": tags_since dt(sentence, 1)}
>>> def tags_ since dt (sentence, 1i):

tags = set()
for word, pos in sentence[:i]:
if pos == 'DT':
tags = set()
else:

tags.add (pos)
return '+'.join(sorted(tags))

>>> chunker = ConsecutiveNPChunker (train sents)

>>> print (chunker.evaluate (test sents))

ChunkParse score:

IOB Accuracy: 96.0%
Precision: 88.6%
Recall: 91.0%
F-Measure: 89.8%

i B e, BT A

TR IVEE . NI 4 D2 A7 i

FIF MR, AR HEE A 028 IO 15 3 M 47 ELAL.
10.1.2 R SEda A rigbr s PG

A 36 B < A A A 5% P PRSI OB A E RS, FRATTT DAPAAT AT 2 O VP A o
B, FEVIZREE LT RN SR AR, SRS AEANRT IO B s AT T
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DL AT BORT H T @b 25 1 BE A0 PR -
o FRICHIMKTRITES (Labelled Attachment Score, LAS).
o FRCHIKERABULAL (Labelled Exact Match, LEM).

TECL P AEOL R, AT s o d 3 SRS 04T 7 . — M A R T
PAZE i f5e i LAS A1 LEM VF4r vk RATTH T ARAT il SR i A 20 v DA bl & b
HEFRIC TR AR ICRAL AL, BONENTE S TF LB 1. ks H DL 8 b5 o] AT fE T
PR, BlanH R (Recall). F5HAZE (Precision) 1 F {H (F-Measure).

X, KRR ET DA e SON R AT 8 7 AR R IE A SR B R I DA AT 28 77 AR R SEAAR 1T
B

B ZE 0] DAY 8 SO B AT 2% 77 A2 ) TR A SEAAR R0 200 B o DA S8 e b vEE AR AT A P P SEAAR 1)
Pt i

F B AT LA & 7 8] 2 F0RE 6 2R 1 8 AP 24048

10.2 IR ARGy

IR 2 HARE S BN —.

PR R IESAT IR R G VF ik B 75 25 & 1) JLAN J7 T -

o T,

o UMIMERIR.

o TTHIPALEH A,

o RIEHE,

o HEA M A

o PARATHR SCRAMBE

BATEEE — N RRE T — N RGEHAT LBORPAT PP

IR RG] LAKE T SORY 4R . A AR ST F I BOR S5 AT Ll . T T IE R PO R 4R A
HHREHH (Precision) A[F1% (Recall) Al F{f (F-Measure). iEFRATHRIE—1 T M EAT:

o KEHIEE: BuE UMK REM LA
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Precision = |relevant N retrieved| = |retrieved| = P( relevant | retrieved )
o HIEIER: E NIRRT R L P I FTE A SCRER IR HL] .
Recall = |relevant N retrieved| + |relevant| = P( retrieved | relevant )

o FH: HATLUE I A0 HRG 0 2 A0 4 [0l 3R R I, BRI T

F-Measure = (2*Precision*Recall) / (Precision + Recall)
H02 o O 18 =
10.3 $HIRIHANIEHR

AR — R BRI NLP REGVERERI T . MZRAES R K LU ARIE:
o EIE (True Positive, TP): & A] DL g SO IERA IR A 5 TR AR 5 SRS 46
o E 1 (True Negative, TND: & FJ LA E SCONME IERH TR 0 58 SORS R 6 R SCRS 4E
o {RIE (False Positive, FP): E RN RISAL 1, 4 EE 1 R 0 A5G SCRS 1)
TR

iR f1 (False Negative, FN): T RN RIS 1T, RP4E R IR A TE R SCRY
YR =E

BT AT PR BIMOARTE, FRAVEE] 740 T e ds:

o EHIZR(P): TP/{TP+FP).

o HERIZER) : TP/(TP+FN).
e F1H: 2*P*R/(P+R).

10. 4 ETRiCHEEBYiE+R

A3 AT LA - B ia] sl dm] Y2 TR AT VR BE 2 AT

FFEUNN NLTK SRS, b e 2R M 7vE, PR AR iC ORI BB R f . A
TIN5 58 BB R AR T OR h, BATRM A 1 — MR LS -

>>> from nltk.corpus import movie reviews

>>> docs = [(list(movie reviews.words(fileid)), category)
for category in movie reviews.categories ()
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for fileid in movie reviews.fileids (category)]
>>> random.shuffle (docs)
all wrds = nltk.FregDist(w.lower () for w in movie reviews.words())
word features = list(all wrds) [:2000]

def doc features(doc):
doc_words = set (doc)
features = {}
for word in word features:
features(['contains({})'.format (word)] = (word in doc_words)
return features

>>> print(doc_features(movie_reviews.words('pos/cv957_8737.txt')))

{'contains (waste)': False, 'contains(lot)': False, ...}
featuresets = [(doc_features(d), c) for (d,c) in docs]
train set, test set = featuresets[100:], featuresets[:100]

classifier = nltk.NaiveBayesClassifier.train(train set)
>>> print (nltk.classify.accuracy(classifier, test set))
0.81

>>> classifier.show most informative features(5)

Most Informative Features

contains (outstanding) = True pos : neg = 11.1
1.0
contains (seagal) = True neg : pos = 7.7
1.0
contains (wonderfully) = True pos : neg = 6.8
1.0
contains (damon) = True pos : neg = 5.9
1.0
contains (wasted) = True neg : pos = 5.8
1.0

F AR NLTK ' TH#i& n1tk.metrics.distance R RHE, BRETHT
Hiff 5 2 o () H 5 TR Al i o A 75 A IR R FE A«

from  future  import print function
from  future  import division
def edit dist init(lenl, len2):

lev = []

for i in range(lenl):

lev.append([0] * len2) # initialization of 2D array to zero
for i in range(lenl):

lev[i] [0] = 1 # column O: 0,1,2,3,4,...
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for j in range(len2):
lev[0][J] = 37 # row 0: 0,1,2,3,4,...
return lev

def edit dist step(lev, i, Jj, sl, s2, transpositions=False):

cl = sl[i - 1]

c2 = s2[3 - 1]

# skipping a character in sl

a = lev[i - 1][3] + 1

# skipping a character in s2

b = lev[il[j - 1] + 1

# substitution

c = lev[i - 1][7J - 1] + (cl != c2)

# transposition

d =

c + 1 # never picked by default

if transpositions and i > 1 and j > 1:

if sl[i - 2] == c2 and s2[J

# pick the cheapest

lev[i][j] = min(a, b, c, d)

- 2] == cl:
d=lev[i - 2][] - 2] +1

def edit distance(sl, s2, transpositions=False):

# set up a 2-D array

len
len
lev

1
2

= len(sl)
= len(s2)
= edit dist init(lenl + 1,

# iterate over the array

for i in range(lenl):

for j in range(len2?):

len2 + 1)

_edit dist step(lev, i + 1, j + 1, sl, s2,
transpositions=transpositions)

return lev[lenl] [len2]

def binary distance(labell, label2):
"""Simple equality test.

0.0 if the labels are identical,

1.0 if they are different.
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>>> from nltk.metrics import binary distance
>>> binary distance(l,1)
0.0

>>> binary distance (1, 3)
1.0

nuon

return 0.0 if labell == label2 else 1.0

def jaccard distance (labell, label2):
"""Distance metric comparing set-similarity.
return (len(labell.union(label2)) - len(labell.
intersection(label2)))/len(labell.union (label2))

def masi distance (labell, label2)

len intersection = len(labell.intersection(label2))
len union = len(labell.union (label2))

len labell = len(labell)

len label2 = len(label2)

if len labell == len label2 and len labell == len intersection:
m =1
elif len intersection == min(len labell, len label2):
m = 0.67
elif len intersection > 0:
m = 0.33
else:
m = 0
return 1 - (len intersection / len union) * m

def interval distance (labell, label2) :

try:
return pow(labell - label2, 2)
# return pow(list (labell) [0]-1ist (label?2) [0],2)
except:

print ("non-numeric labels not supported with interval
distance")

def presence (label):
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return lambda x, y: 1.0 * ((label in x) == (label in vy))

def fractional presence (label):
return lambda x, y:\

abs(((L.0 / len(x)) - (1.0 / len(y)))) * (label in x and label
in y) A\

or 0.0 * (label not in x and label not in y) \

or abs((1.0 / len(x))) * (label in x and label not in y) \

or ((1.0 / len(y))) * (label not in x and label in vy)

def custom distance(file):
data = {}
with open(file, 'r') as infile:
for 1 in infile:
labelA, labelB, dist = l.strip().split("\t")
labelA = frozenset ([labelA])
labelB = frozenset ([labelB])
data[frozenset ([labelA, labelB])] = float (dist)
return lambda x,y:data[frozenset ([x,v])]

def demo () :
edit distance examples = [
("rain", "shine"), ("abcdef", "acbdef"), ("language",
"lnaguaeg"),
("language", "lnaugage"), ("language", "lngauage")]
for sl, s2 in edit distance examples:

print ("Edit distance between '

%s' and '%s':" % (sl, s2), edit
distance(sl, s2))
for sl, s2 in edit distance examples:
print ("Edit distance with transpositions between '%s' and

$s':" % (sl, s2), edit distance(sl, s2, transpositions=True))

sl = set([1, 2, 3, 4])
s2 = set([3 4, 51)
print("sl: sl)

s2)

(

print ("
print("Blnary distance:", binary distance(sl, s2))

(

(

print ("Jaccard distance:", jaccard distance(sl, s2))
print ("MASI distance:", masi distance(sl, s2))
if name == "' main ':

demo ()
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10.5 ETaIEEBYEHR

FJEVCHE AT DU IS AT 73 BT 55K 5e . NLTK H42 it 7 — M IUfE nltk. chunk.api

FORER, A B TR IE BRI E 92 2 fTE SR 5 51 3% [ — A A o

B4k

10.

%N nltk.chunk.named entity MR TRM—A i 4 SEAR SR I A il — il
. FFEUNR NLTK 3 T AvA LR AT -

>>> import nltk

>>> from nltk.tree import Tree

>>> print (Tree(l, [2,Tree(3,[4]),51))

(1 2 (3 4) 5)

>>> ct=Tree('VP', [Tree('V',['gave']),Tree('NP',['her'])])
>>> sent=Tree('S"', [Tree('NP',['I"']),ct])
>>> print (sent)

(S (NP I) (VP (V gave) (NP her)))

>>> print(sent[1])

(VP (V gave) (NP her))

>>> print(sent[1l,1])

(NP her)

>>> tl=Tree.from string (" (S(NP I) (VP (V gave) (NP her)))")
>>> sent==tl

True

>>> t1[1][1].set label ('X")

>>> tl1[1][1].label()

vy

>>> print(tl)

(S (NP I) (VP (V gave) (X her)))

>>> t1[0],t1[1,1]=t1[1,1],t1l[0]

>>> print (tl)

(S (X her) (VP (V gave) (NP I)))

>>> len(tl)

2

6 (EFXEIEXERIIEHR

WordNet FHALRE I T-$hAT 15 LULHE, R, AT RATHE T 45 e SO 5 FOAE AR B
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FOAEACLRE o AT A AR TE TR AR T 55 SO P i) B 5 R AR B RO AEALLE - path
distance- Leacock-Chodorow Similarity. Wu-Palmer Similarity . Resnik Similarity. Jiang-Conrath
Similarity PAJ Lin Similarity, fEIXEedabrr, FRATHCE A Siml ARALRE , T ] LI
HAALLEE o

FERJZE ST R, WEI AT T NER ML TH AT 55 .

Z NN NLTK HH F1HH wordnet AU FIARHD :

>>> wordnet.N['dog'] [0] .path similarity(wordnet.N['cat'][0])
0.20000000000000001

>>> wordnet.V['run'] [0] .path similarity(wordnet.V['walk'][0])
0.25

10.7 I©hgg

fEAR T, RATAE T %5 NLP A& CGAEbRES . o TRAGEAE S 078 1P
fio ARES%0 T HHIEET A TICIERE, AOTEITRD, JRZ 8 X ITRE A % A R AR
EATATFITAT NLP R EEMI Al JATE0 I T M 3 G M AT HORAF 28 VA, 7L
I = MERRBAT IR, AR, AR F (. B, (58531 T IR REMVE.
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