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Lafferty John D., McCallum A., Pereira, Fernando C. N. Conditional Random Fields: ()
Probabilistic Models for Segmenting and Labeling Sequence Data. ICML <01 Proceedings
of the Eighteenth International Conference on Machine Learning, San Francisco:

USA, 2001, p. 282
The Stanford Natural Language Processing Group. Arabic Natural Language Processing, (Y)
8-12-2018:

http://nlp.stanford.edu/software/corenlp.shtml
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from lazyme import per section

import nltk
training sentences = [[tuple({token.split( "Wt')) for token in
sant] for sant in

per section{open{'C:\\Test\\Seg \TRATNL .txxt'} )]
test sentences = [[tuple(token . aplit ("\t')) for token in sent]
for sent in per section{open(’'C:“\Testh“\Seg\\TEST1.taxt')}]

Mﬂf%‘ﬁj#%b}f(‘“—i)p

from lasyme import per section

import nltk

trmi ILiILg_EEELtI:ILEA:E = [[tuple (toker.split( ""ET )] for tokern in
sant] for sent in
per_sectioniopen(’'C: WWTest) \Trainingh L1 "-."-.Tru.:'l.r'._L:I. txt 1) ]

tu::t_::r.bl:r'.r_w:s = [[tup].-:[tnlu:r‘..:plit["’-.t']] for toker in sent]
for sent in

per_sectioniopen('C: WiTest) W Testinghh\L1% \Tes t Ll txt’})]
Frint(len( trn.ir.ir.g‘_: entences) )
prirnt(lean( tc:t_:er.ttnnc:] 1

il Dol a5 55 (§-8) S

def features(sentence, index):
""sentence: [wl, w2, ...], index: +the index of the
woEd” T
return }
"wword' : senterpce [index] .
'pr:’?_wnrd.i': "w5x" iAf index == 0 e=lse sentence[index -
1] .
‘prev_word2”: <=5k’ if index = 0 else "<sx" if index ==
1 mloge sentenceindex - 2] .
'r.e::t_wnr\d.i': "J<sx" if index == len (sentence) - 1 =lse
centence[index + 1] :
'r.e::t_wnrdﬂ': "J<sx" if index == len (sentence) - 1 =lse
"fog=' if index — len(sentence) - 2 mlce centence[index
+ 2]
'i:_numeril:': sentence[index] isdigit(),
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def features(sentence, index):
sentence: [wl, w2, ...], index: the index of the word

return
‘word® : sentence [irndex],

"is first': index == 0,

'i:_lu.:t': index — len(sentence) - 1,

"prefix-1": sentencelindex] [0],

"peefix-2": sentencelindex][: 2],

"prefix-3": sentencelindex][: 3],

"prefix-4": sentencelindex] [:-4],

"suffix-1": zentencelindex][-1],

"suffix-2": zentencelindex][-2:],

"suffix-3": sentencelindex][-3:]1,

]:-tev_'vrn-rd.l' = """ if irpdex =— [0 alzse sentencel[indesx -
1],

'r'.l::t_'vrn-rd.i' """ a2f index = lerni(serntence} - 1 else
sentence[index + 1],

'i:_numeril:' : sentence [index] .isdigit(),

dataset ULs de geomad jLas Y1y ol DLy 5555 (-8) IS8

from nltk.tag.util import untag
def trarnsform to datazet (tagged sentences):
£, w01 :[1 =
for tagged in tagged sentences:
. append( [features (untag(tagged) , index) for index in
range (len(tagged) 1)
v.apperd( [tag for , tag in tagged])
return X, w -
X trsin, vy tvain = trarsform to datsszet(training sentences)
7 test, v_tect = transform to datacet(test centencec)
printilen [K_tru.:'l.r'.] }
print(len(® t=st))

sklearn_crfsuite £:Se szl 435 :elsY! o3 CRF #3500 o5 =Y

JS A 3 sadll dely sl V) bl plasuialy CRF o)) gyt

o ddl Lol B> (.J el o Al p.wjl\ transitions <Y s

Pl =5 acdl 85 b3 o3 o3 (V=8 el ) st Voo v e aluall
(A= 8) JS = 5 oS sklearn_crfsuite 4255



s 55 (el CRF 23 g0 oy o5 355 (V-) JS2

from sklearn crfsuite import metrics

:t-'_p'r:\:d. = cef.predict [Zr'-i_tu:: t)

print("Accuracy = " metrics. flat_sccuracy scorel(y test,
v_pred))

print ("Recall =", metrics.flat recall scorely_test, v pred,
average="weighted®, Llabelc=labelc)])

print ("Precision =", metrics.flat precision score(y_test,
v _pred, average="weighted®, labels=labels) )

print ("F1 =", metries. flat fi_ scowe (v _test, v_pred,

average="weighted"', labelc=lakel :T:I

M}d‘JGMCRFCSFJw‘Jﬁ(A_Z)JQ

from sklearn crfsuite import CEF
import sklesrn crfsuite

from sklearn crfsuite import scorers
from sklemrn crisuite import metries

cxf = sklearn_ crisuite.CREF (algorithm="1lkigs",
cl=0.01,
e2=0.01,
max iterations=100000,
al l_Pl:r::ibl:_trm:itinn:=Tm=]
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