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import time

import docx2txt

import logging

import matplotlib.pyplot as plt
import os

import codecs

import numpy as np

from unidecode import unidecode
from random import randint

. import pandas as pd

. from sklearn.svm import SVC

. from sklearn.metrics import classification_report, confusion_matrix
. import math

. from xird import *

. from openpyxl import load_workbook

. current_dir=0s.getcwd()

files_dir=current_dir+"\Data"

) CommOh_WOFdS_In_VeI’lues=["b1/5 s-\au,ub /; B :u n .m‘n ”‘\"G“:‘” "UnlverSIty" nSChoolu " ‘)Lm.u\" n o .unyn)my‘u,u

‘?’le","j‘e",
pubu ulncu "preSS" "pub|IShIr‘Ig" "pub|lcatI0n" upubllcatlonsn il i "MM aa u‘dMu il 4}_1::’
"M‘);.u.\" "MLJALA}A" malia " "MLIL)A& PRy "MLIJAAS" "‘LALId.nAE A "4.AL|°LE\" "L)"‘AJ ERURIEN a1 "LQLA JLJ"

research", "|nternat|0nal“ "int", "Ietters" "let", "suence" "sciences","sci","

"cilalas” "journal”,"j", revi

EW",
"advanceS" ubu”etlnu "o LAA" "uAJ\)SJS" "A.J“)"‘" "LSL“" v nu.u" n s R u)] "o ‘u uconferencen

"symposium”,“"congress"”,"proceedings","annual”, "seminar' T

) numbers:[non nln ||2|I ||3|| n4n ”5”,”6”,”7” ||8|| ngu]

. seperators_Both= [" e () I S e (e e I I |
. seperators_Per=["¢"" e "(" M ! "“" "7"]

. seperators_Eng= [" ‘ G B R O S D R A |

. seperators=["¢",""," e &N "

. LL="o","J""c","B","T"]

. seyed=["w" " Melaludl]

. citations_table=[]

. documents_table=[]
. authors_table=[]

. venues_table=[]

. engalph=["a", "b" "c" "d g ,J, ,1","'m","n","0",

p", g, s, v

) ENGALPH [uAn “B",“C",“D",

ME" MER G THY I M K L MY N MO TP QT MR S
T UVE WX Y]

. peralph=["", "I, ", G, e, A e, g, e

LS L L LT IS L L LU T T

B S S S S G A
" ~ll "L" I|LI| "t“ “t" " |l “d“ |ldll Iléll

ndll’ n?n, nOn, nJu1 nan’ ll‘ﬁll’n‘én’nu]

. Fnameindicators_Eng=["a.","b.","c.","d.","e.","f.","g.","h.","i.","}].","K.","L.","m.",

Oy © u n up n nq DI 0 u,ut u,uu u,uV.u,uW-u,uX-u uy n "Z
) FnamelndlcatorS_Per [u\ n u\ "o n u% ||, ney u, " u, uC ||, uC ||, uC ,

nowomgmomywonwow =non LTI TR

. A, A S O SN o, T, ol
" . " "L " ".E " ||Z " ||Z lI, " -.lll Ilé.ll llé " "d "

udu L LI L T TR T TR TR 1]

-1?-1U-1J1°-1L5]

) |name|nd|cat0rs [u)yn ||_’)5|| "Lu" IIBA\)II nA\ = "A\)"|")§I',"O\"1"1f~‘sllq"°u€"|"um"]

. svclassifier_ext_refs = SVC(C=4,kernel="linear")

. svclassifier_Type_Eng = SVC(C=4 kernel="linear")
. svclassifier_Type_Per = SVC(C=4,kernel="linear")

. svclassifier_Parse_Eng = SVC(C=4 kernel="linear’)
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60. svclassifier_Parse_Per = SVC(C=4,kernel='linear’)

61. svclassifier_NamelLabeling = SVC(C=4 kernel="linear")####NNNN####

62.

63. class Document:

64. def __init__(self, doc_lang, doc_type, doc_authors,doc_title,doc_year,doc_venue,doc_volume,doc_pages,
doc_address,

65. doc_seri,doc_month,doc_text):
66. self.lang=doc_lang

67. self.type=doc_type

68. self.authors = doc_authors
69. self.titte=doc_title

70. self.year=doc_year

71. self.venue=doc_venue

72. self.volume=doc_volume
73. self.pages=doc_pages

74. self.address=doc_address
75. self.seri=doc_seri

76. self.month=doc_month

77. self.text=doc_text

78.

79. def FinSepAuths(seped_a):
80. seped_auths=[]
81. fors_ain seped_a:

82. if not isinstance(s_a,list):

83. tempstr=""

84. list_chars=list(s_a)

85. tempstr=tempstr+list_chars[0].upper()

86. for iin list(range(1,len(list_chars))):

87. if list_chars[i-1] in [".","-""" " e @,
88. tempstr=tempstr+list_chars[i].upper()
89. else:

90. tempstr=tempstr+list_chars]i]

91. for chin ["r=nr e e s

92. tempstr=tempstr.replace(ch," ")

93. tempstr=tempstr.replace(" @","@")

94. tempstr=tempstr.replace(" "," ")

95. while tempstr[-1:]=="""

96. tempstr=tempstr[:-1]

97. seped_auths.append(tempstr)

98. else:

99. temp=FinSepAuths(s_a)

100. for temp_auth in temp:

101. seped_auths.append(temp_auth)

102. return seped_auths

103.def sep_auths_assign_lbls(Author):

104. auths_feild_features=Extract_features_NameLabeling(Author)
105. auths_Ibls=[]

106. auths_tokens=[]

107. foriin list(range(len(auths_feild_features))):

108. new_row=[]

109. if auths_feild_features]i][1][0]==1:

110. temp=["0","0"]

111. else:

112. temp=[temp[1],last_Ibl]

113. for jin list(range(2)):

114, new_row.append(templ[j])

115. for jin list(range(len(auths_feild_features[0][1]))):
116. new_row.append(auths_feild_featuresl[i][1][j])
117. if i<len(auths_feild_features)-1:

118. for jin list(range(1, len(auths_feild_features[0][1]))):

119. new_row.append(auths_feild_features[i+1][1][j])
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120. else:
121. for jin list(range(1,len(auths_feild_features[0][1]))):
122. new_row.append("0")

123. df2=pd.DataFrame([new_row])

124. x2=df2.drop(df2.columnsl[]],axis=1)

125. y_pred = svclassifier_NamelLabeling.predict(x2)
126. auths_tokens.append(auths_feild_features[i][0])
127. last_lbl=y_pred[0]

128. auths_Ibls.append(last_Ibl)

129. return [auths_tokens,auths_Ibls]

130.def sep_auths(tokens_Ibls):

131. auths_tokens=tokens_lbls[0]

132. auths_lbls=tokens_lbls[1]

133. seped_auths=[]

134. auths=[]

135. lbls=[]

136. foriin list(range(len(auths_lbls))):
137. if auths_lbls[i]!=0:

138. auths.append(auths_tokensi])
139. Ibls.append(auths_lbls]i])

140. else:

141. seped_auths.append(sep_auths([auths,bls]))
142. auths=[]

143. Ibls=[]

144. if len(Ibls)==0:

145. x=""

146. elif len(lbls)==1:
147. seped_auths.append(auths[0])
148. elif len(lbls)==2:

149. if Ibls[0]==2:

150. seped_auths.append(str(auths[0])+"@"+str(auths[1]))
151. else:

152. seped_auths.append(str(auths[1])+"@"+str(auths[0]))

153. elif len(Ibls)==3:
154. if Ibls[0]==Ibls[1]:

155. if Ibls[0]==2:

156. seped_auths.append(str(auths[0])+" "+str(auths[1])+"@"+str(auths[2]))
157. else:

158. seped_auths.append(str(auths[2])+"@"+str(auths[0])+" "+str(auths[1]))
159. elif Ibls[1]==Ibls[2]:

160. if Ibls[0]==2:

161. seped_auths.append(str(auths[0])+"@"+str(auths[1])+" "+str(auths[2]))
162. else:

163. seped_auths.append(str(auths[1])+" "+str(auths[2])+"@"+str(auths[0]))
164. else:

165. authsl1=[auths[0],auths[1]]

166. Ibls1=[Ibls[0],Ibls[1]]

167. auths2=[auths[2]]

168. Ibls2=[Ibls[2]]

169. seped_auths.append(sep_auths([authsl,lbls1]))

170. seped_auths.append(sep_auths([auths2,lbls2]))

171. elif Ibls==[2,1,2,1] or Ibls==[1,2,1,2]:

172. auths1=[auths[0],auths[1]]

173. Ibls1=[Ibls[0],Ibls[1]]

174. auths2=[auths[2],auths[3]]

175. Ibls2=[Ibls[2],Ibls[3]]

176. seped_auths.append(sep_auths([auths1,lbls1]))

177. seped_auths.append(sep_auths([auths2,lbls2]))

178. elif Ibls==[2,2,1,1] or Ibls==[1,1,2,2]:

179. auths1=[str(auths[0])+" "+str(auths[1]),str(auths[2])+" "+str(auths[3])]
180. Ibls1=[Ibls[0],Ibls[2]]
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181. seped_auths.append(sep_auths([auths1,Ibls1]))
182. elif Ibls==[2,2,2,1] or Ibls==[1,1,1,2]:

183. auths1=[str(auths[0])+" "+str(auths[1])+" "+str(auths[2]),str(auths[3])]
184. Ibls1=[Ibls[0],IbIs[3]]

185. seped_auths.append(sep_auths([auths1,Ibls1]))
186. elif Ibls==[2,1,1,1] or Ibls==[1,2,2,2]:

187. auths1=[str(auths[0]),str(auths[1])+" "+str(auths[2])+" "+str(auths[3])]
188. Ibls1=[Ibls[0],IbIs[3]]

189. seped_auths.append(sep_auths([auths1,Ibls1]))
190. elif Ibls==[2,1,1,2]:

191. auths1=[auths[0],auths[1]]

192. Ibls1=[Ibls[0],Ibls[1]]

193. auths2=[auths[3],auths[2]]

194. Ibls2=[Ibls[3],Ibls[2]]

195. seped_auths.append(sep_auths([auths1,lbls1]))
196. seped_auths.append(sep_auths([auths2,lbls2]))
197. else:

198. auths1=[]

199. Ibls1=]]

200. auths2=[]

201. Ibls2=]]

202. chng=0

203. authsl.append(auths[0])

204. Ibls1.append(Ibls[O])

205. for k in list(range(1,len(Ibls))):

206. if Ibls[k]'=Ibls1[len(Ibls1)-1]:
207. chng+=1

208. if chng<2 and len(Ibls1)<3:
209. authsl.append(auths[k])
210. Ibls1.append(lbls[k])
211. else:

212. auths2.append(auths[k])
213. Ibls2.append(Ibls[k])

214, seped_auths.append(sep_auths([auths1,lbls1]))
215. seped_auths.append(sep_auths([auths2,lbls2]))
216. fin_seped_auths=FinSepAuths(seped_auths)
217. return fin_seped_auths

218.

219.def xIsx_to_list(wb):

220. tempp=[]

221. sheet=wb.active

222. max_row=sheet.max_row

223. max_column=sheet.max_column

224. foriin range(1l,max_row+1):

225. temparr=[]

226. for jin range(1,max_column+1):

227. temparr.append(sheet.cell(row=i,column=j).value)
228. tempp.append(temparr)

229. return tempp

230.def is_f_name_indicator(token,Fnameindicators):
231. if token in Fnameindicators:

232. return True
233. else:
234. return False

235.def is_contain_nonalphabetic(token,alph):
236. for cin token:

237. if c not in alph:
238. return True
239. return False
240.

241.def is_contain_num_alph(token,alph):
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242. flagl=False
243. flag2=False
244, for cin token:

245. if cin alph:
246. flagl=True
247. for cin token:
248. if ¢ in numbers:
249. flag2=True

250. return flagl and flag2

251.def is_only_contain_num_alph(token,alph):
252. for cin token:

253. if not ¢ in alph+numbers:

254. return False

255. return True

256.def is_et_al_Per(token):

257.  etalforms=["o) S ") S

258. if token in etalforms:

259. return True
260. else:
261. return False

262.def is_j_ind_Per(token):

263.  inds=["4elilaad” "aalidia 55" Malae "Adlilad o3 ey 50" Maaliale 5o el le Ml i 5 5", M aalidead talidal 50" "aabola” M 5 54",
"elida” " glas 3" "ilallas]

264. tmp=token

265. if token[-2:]=="s"

266. tmp=tmp[:-2]

267. forindin inds:

268. if (tmp in inds) or (tmp.startswith(ind)):

2609. return True

270. return False

271.def is_c_ind_Per(token):

272, inds=["Uies "l "l ", e, AL o RIS e, " el Gl g, e, e 53 e s e e,

273. "Omad 288" M aed 2™ M pad a5, TR DIAT MY L]

274,  tmp=""

275. token2=token

276. if token2[-2:]=="¢":

277. token2=token2[:-2]

278. if "™ in token2:

279. parts=token2.split("")

280. t1=parts[0]

281. t2=parts[1]

282. if len(tl)<len(t2):
283. tmp=t2

284. else:

285. tmp=tl

286. else:

287. tmp=token2
288. if tmpin inds:

289. return True
290. else:
291. return False

292.def is_author_name_Per(token,names):

293. if token in names:

294. return True

295. return False

296.def j_name_score_Per(token,jnames_scores):
297. forjsin jnames_scores:

298. jss=js.split(": ")

299. if jss[0]==token and len(jss)>1:

300. return math.ceil(math.log(int(jss[1])))
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301. returnO

302.def c_name_score_Per(token,cnames_scores):
303. for csin cnames_scores:

304. css=cs.split(": ")

305. if css[0]==token and len(css)>1:

306. return math.ceil(math.log(int(css[1])))
307. returnO

308.def title_name_score_Per(token,tw_scores):
309. nl=0

310. n2=0
311. n3=0
312. n4=0

313. if "™ in token:

314. partss=token.split("")
315. for win tw_scores:
316. ws=w.split(": ")

317. if len(ws)==2 and ws[0]==token:

318. n3=int(ws[1])

319. if " in token:

320. if len(ws)==2 and ws[0]==partss|0]:
321. nl=int(ws[1])

322. if len(ws)==2 and ws[0]==partss[1]:
323. n2=int(ws[1])

324. n4=min(nl,n2)

325. return math.ceil(math.log(max(n4,n3)+1))
326.def is_in_pn_Eng(token,pnames):
327. if token in pnames:

328. return True

329. return False

330.def is_in_jn_Eng(token,jnames):
331. if token in jnames:

332. return True

333. return False

334.def is_in_cn_Eng(token,cnames):
335. if token in cnames:

336. return True
337. return False
338.

339.def is_containing_Eng_alphabet(token):
340. for cin token:

341. if ¢ in engalph+ENGALPH:
342. return True

343. return False

344.def find_ind(I_p):

345. ind=0

346. maxx=0

347. foriin list(range(30,len(l_p))):
348. num=0

349. for jin list(range(30)):

350. if I_p[i-j]==1:

351. num+=1

352. if num>maxx:

353. maxx=num

354. ind=i-15

355. returnind

356.

357.def edit_array(Lbls,mean_ind):
358. ind1=0

359. foriin list(range(4,mean_ind)):
360. flag=True
361. for jin list(range(5)):
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362. if Lbls[i-j]==0:
363. flag=False
364. if flag:

365. ind1=i-4

366. break

367.

368. ind2=mean_ind

369. foriin list(range(len(Lbls)-3,mean_ind,-1)):
370. flag=True

371. for jin list(range(3)):

372. if Lbls[i+j]==0:
373. flag=False
374. if flag:

375. ind2=i+2

376. break

377. Labels=[]
378. foriin list(range(len(Lbls))):

379. if indl<=i<=ind2:

380. Labels.append(LblsJi])
381. else:

382. Labels.append(0)

383. foriin list(range(ind1+4,ind2-4)):
384. num_1 bef=0

385. num_1_aft=0

386. for jin list(range(4,0,-1)):

387. if (Labels[i-j]==1):

388. num_1 bef+=1

3809. for jin list(range(4,0,-1)):

390. if (Labels[i+j]==1):

391. num_1 aft+=1

392. if (num_1_bef>=2 and num_1_aft>=2):
393. Labels[i]=1

394. foriin list(range(ind1+4,ind2-4)):
395. num_1 bef=0

396. num_1 aft=0

397. for jin list(range(4,0,-1)):

398. if (Labels[i-j]==1):

399. num_1 bef+=1

400. for jin list(range(4,0,-1)):

401. if (Labels[i+j]==1):

402. num_1_aft+=1

403. if (num_1_bef>=2 and num_1_aft>=2):
404. Labels[i]=1

405. return Labels

406.def Virayesh(text):

407. text=convertnumbs(text)
408. text=text.replace(" "," ")
409. text=text.replace(" "," ")
410. text=text.replace("™," ")
411. text=text.replace("™," ")
412. text=text.replace(" "," ")
413. text=text.replace(" "," ")
414. text=text.replace("et al","etal")
415. text=text.replace("-","-")
416. text=text.replace("-","-")
417. text=text.replace(" "," ")
418. text=text.replace(""," ")
419. text=text.replace(""," ")
420. text=text.replace("&"," & ")
421. text=text.replace('%","k")
422. text=text.replace("s","<")
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423. text=text.replace("","")

424, text=text.replace("s","s")
425. text=text. replace("u"."d")
426. text=text.replace("s","s"
427. text=text.replace("s

428. text=text.replace("s"," ")
429. text=text.replace("s","s")
430. text=text.replace("s","s"
431. text=text. replace('”" "
432. text=text.replace("s","s")
433. text=text.replace("s","s")

434.  text=text.replace("", "\")
435.  text=text.replace(""","")
436. text=text.replace(")","")
437. text=text.replace("","I")
438. text=text.replace("","")
439. text=text.replace("’","")
440.  text=text.replace("’","")
441. text=text.replace(")","")
442. text=text.replace(""", "\")
443. text=text.replace("<"," ")
444. text=text.replace("<","<"
445. text=text.replace("<","<"
446. text=text.replace("'<
447. text=text.replace('s
448. text=text.replace("s"," ")
449. text=text.replace("s","")
450. text=text.replace("","")
451. text=text.replace("s","s")
452. text=text.replace("","")
453. text=text.replace("s","")
454. text=text.replace("s","")
455. text=text.replace("","")
456. text=text. replace("A" ")
457. text=text.replace("<","<")
458. text=text.replace("","<")
459. text=text. replace(""" )
)
")

=)

e
’u

460. text=text.replace("&","
461. text=text.replace("<
462. text=text.replace("z","z")
463. text=text.replace("z","z")
464. text=text.replace('z"," ")

)

)

&y
n
[&)
)
w_n o

n_non_mn

465. text=text. replace(""' "
466. text=text.replace("z
467. text=text.replace("s
468. text=text. replace("é" "
469. text=text.replace("s","s"
470. text=text.replace("3","s

471. text=text. replace("i" "
472. text=text.replace("y","y

473. text=text. replace(" " ")
474. text=text.replace("y"," ")
475. text=text.replace('«","s")
476. text=text.replace("~","z")
477. text=text.replace("<"," ")
478. text=text.replace("y","s"

479. text=text.replace(-=","u="
480. text=text.replace("s" "g")
481. text=text.replace("s
482. text=text. replace(" "M
483. text=text.replace("~" "w"

Ay
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484. text=text.replace("s","s

485. text=text.replace("","J")
486. text=text.replace("s","<")
487. text=text.replace("¢","o"
488. text=text.replace("~","z")
489. text=text.replace("s" "g")
490. text=text.replace("s","<")
491. text=text.replace("~" "g")
492. text=text.replace("s
493. text=text. replace(""',""‘
494, text=text.replace("=","¢")
495. text=text.replace("y","s"

496. text=text.replace("s"," --)
497. text=text.replace("s","s")
498. text=text.replace("s","s")

499. text=text.replace("\", "1")
500. text=text.replace("s","")
501. text=text.replace("Y","2")
502. text=text.replace("v","3")
503. text=text.replace("¢","4")
504. text=text.replace("°","5")
505. text=text.replace("A","8")
506. text=text.replace("V","7")
507. text=text.replace("1", "6")
508. text=text.replace("s","s")
509. text=text.replace("s"," ")
510. text=text. replace("\ufeff" ")
511. text=text.replace("s","s")
512. text=text.replace("5", "5")
513. text=text.replace("-","-")
514. text=text.replace(" " "‘")
515. text=text.replace(".",".")
516. text=text.replace("", "")
517. text=text.replace(" "," ")
518. text=text. replace("”",""'
519. text=text.replace("-","")
520. text=text.replace("4",""
521. text=text. replace("”",""')
522. text=text.replace('%","S")
523. text:text.replace("l","d")
524. text=text.replace("s","&")
525. text=text.replace("s",""
526. text=text.replace("s","c")
527. text=text.replace("s","z")
528. text=text. replace("-b" "Ja")
529. text=text.replace("s"," ")
530. text=text.replace("s","s")
531. text=text.replace("~","")
532. text=text.replace("-"," ")
533. text=text.replace(" gua ")
534. text=text.replace(" & ""& ")

535. text=text.replace(" ¢ """
536. text=text.replace(" LS‘ ")
537. text=text.replace("-","-")
538. text=text. replace("m" ")
539. text=text.replace(" -","-")
540. text=text.replace("-","-")

541. text=text.replace(""," ")

542. return text

543.def replace_sep_with_sepspace(text,seperators):
544. tmp=text
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545.
546.
547.
548.

for s in seperators:
tmp=tmp.replace(str(s), str(s)+" ")
return tmp

549.def Virayesh_Both(text):

550.
551.
552.
553.
554.
555.
556.
557.
558.
559.
560.
561.
562.
563.
564.
565.
566.
567.
568.
569.
570.
571.
572.
573.
574.
575.
576.
577.
578.
579.
580.
581.
582.
583.
584.
585.
586.
587.
588.
5809.
590.
591.
592.
593.
594.
595.
596.
597.
598.
599.
600.
601.
602.
603.
604.
605.

text=special_year_editting(text)
for ch in ENGALPH:
text=text.replace(ch, ch.lower())
text=convertnumbs(text)
for ¢ in engalph:
text=text.replace(c+"-",c+" ")
text=text.replace("-"+c," "+c)
for n in numbers:
text=text.replace(str(n)+" th ",str(n)+"th ")
text=text.replace(str(n)+" -",str(n)+"-")
text=text.replace("- "+str(n),"-"+str(n))
text=text.replace(str(2)+" nd ",str(2)+"nd ")
text=text.replace(str(1)+" st ",str(1)+"st ")
text=text.replace(" "," ")
text=text.replace("procedings of","procedingsof")
text=text.replace("proceding of","procedingof")

text=text.replace("proceedings of","proceedingsof")
text=text.replace("proceeding of","proceedingof")
text=text.replace("new york","newyork")
text=text.replace(" "," ")
text=text.replace("™"," ")
text=text.replace("™"," ")
text=text.replace(" "," ")
text=text.replace(" "," ")
text=text.replace("et al","etal")
text=text.replace("-","-")
text=text.replace("-","-")
text=text.replace(" "," ")
text=text.replace(""," ")
text=text.replace(""," ")
text=text.replace("&"," & ")
text=text.replace("m.sc","msc")
text=text.replace("ph.d","phd")
text=text.replace("ph. d.","phd")
text=sep_text_from_number(text)
for sep in seperators_Both:
text=text.replace(sep,sep+" ")
for sep in seperators_Both:
while " "+sep in text:
text=text.replace(" "
text=text.replace(":",": ")
while " " in text:
text=text.replace(" :",":")
while " "in text:
text=text.replace(" "," ")
while " "in text:
text=text.replace(" "," ")
for il in numbers:
for i2 in numbers:
text=text.replace(str(il)+" -"+str(i2),str(i1)+"-"+str(i2))
text=text.replace(str(i1)+"- "+str(i2),str(il)+"-"+str(i2))
text=text.replace("k","k")
text=text.replace("s","<"
text=text.replace("\","\")
text=text.replace("s","s")
text=text.replace("s","s")

+sep,sep)
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606. text=text.replace("s

607. text=text.replace("s"," ")
608. text=text.replace("s","s")
609. text=text.replace("s","s"
610. text=text.replace("s","s"
611. text=text.replace("s"," ")
612. text=text.replace("s"," ")

613. text=text.replace("s
614. text=text. replace("!" "\")
615. text=text.replace("l","")
616. text=text.replace("","")
617. text=text.replace("","")
618. text=text.replace("","")
619. text=text.replace("™","")
620. text=text.replace("","")
621. text=text.replace("!","")
622. text=text.replace("", "\")
623. text=text.replace("<","<"
624. text=text.replace("<" )
625. text=text.replace("<","<")
626. text=text.replace("<","<")
627. text=text.replace("< &
628. text=text.replace("s"," ")
629. text=text.replace("s","s")
630. text=text.replace(":","s")
631. text=text.replace("s","s")
632. text=text.replace("s","s")
633. text=text.replace("s","s")
634. text=text.replace("s","s")
635. text=text.replace("s","s")
636. text=text.replace("4","s")
637. text=text. replace("”" "
638. text=text.replace("","<")
639. text=text. replace(""',"«i-)
=)
")

e

640. text=text.replace("<","
641. text=text. replace("”" "
642. text=text.replace("z","z")
643. text=text.replace("z","z")
644. text=text.replace("z"," ")

)

"

645. text=text. replace(""' ="
646. text=text.replace('z
647. text=text.replace("~", 'u"
648. text=text. replace("é" "
649. text=text.replace("y","s
650. text=text.replace("d
651. text=text. replace("e" "
652. text=text. replace("l" "
653. text=text.replace(".",")")
654. text=text.replace('y"," ")
655. text=text.replace("<","s")
656. text=text.replace("s","z")
657. text=text.replace("<"," ")
658. text=text.replace("~"," "
659. text=text.replace("=","u=")
660. text=text.replace("s" "g")
661. text=text. replace("i" "
662. text=text.replace(".","."
663. text=text.replace("~","")
664. text=text.replace("s","s"
665. text=text.replace("Y, "J")
666. text=text.replace('s","<")
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667.
668.
669.
670.
671.
672.
673.
674.
675.
676.
677.
678.
679.
680.
681.
682.
683.
684.
685.
686.
687.
688.
689.
690.
691.
692.
693.
694.
695.
696.
697.
698.
699.
700.
701.
702.
703.
704.
705.
706.
707.
708.
7009.
710.
711.
712.
713.
714.
715.
716.
717.
718.
719.
720.
721.
722.
723.
724.
725.
726.
727.

text=text.replace("v
text=text.replace("a"," ")
text=text.replace("" "g")
text=text.replace("s","<")

text=text.replace("»" "g")
text=text.replace("s","
text=text.replace("<","<")
text=text.replace("»" "g")
text=text.replace("s"," ")
text=text.replace(">"," ")
text=text.replace("s"," ")

text=text.replace("s
text=text.replace("", "l")
text=text.replace("s","")

text=text.replace("Y","2")
text=text.replace("¥","3")
text=text.replace("¢","4")
text=text.replace("°","5")
text=text.replace("A","8")
text=text.replace("v","7")
text=text.replace("1", "6")

text=text.replace("s","s")
text=text.replace("s"," ")
text=text. replace("\ufeff" "™
text=text.replace("s","s")
text=text.replace("5", "5")
text=text.replace("-","-")
text=text.replace(" ",""')
text=text.replace(" .",".")
text=text.replace("", "")
text=text.replace(" "," ")
text=text. replace(""'," ")

text=text.replace("-","")
text=text.replace("+","")
text=text.replace("s","~"
text=text.replace('%","£")
text=text.replace("!", "J")

text=text.replace("3"," "

text=text.replace("s"," ")
text=text.replace(":","J"
text=text.replace("s","z")
text=text. replace("la" "l
text=text.replace("s"," ")
text=text.replace("s"," ")
text=text.replace("~","
text=text.replace("-"," ")

text=text.replace(" gu "l M)
text=text.replace(" & ","l ")
text=text.replace(" ¢ ","¢"'

text=text.replace(" ¢! ","s' ")
text=text.replace("-","-")
text=text. replace("w' "y
text=text.replace(" -","-")
text=text.replace("- ","-")

text=text.replace("4sis " "4018.")
text:text.replace("gosuiu'h" R
text=text.replace("sees 5", 40 5")
text=text.replace("uid sS 4", "l 5S4)")
text=text. replace("ub Q»A 54" Maaliha 5 5")
text=text.replace( b Juai" "uhdme")
text=text.replace("«slilad" "4sliJiai")
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728.
729.
730.
731.
732.
733.
734.
735.
736.
737.
738.
739.
740.
741.
742.
743.
744.

text=text.replace(" ) ow"," Aalcn")
text=text.replace ("« gLy, "wboly")
text=text.replace ("l "awbishly")
text=text.replace ("Ll "l
text=text.replace("db. ", "l ;")
text=text.replace("gals )", "l ;")
text=text.replace(" el ","dl ")
text=text.replace("sel><","4la<")
text=text.replace("gsds","dlxs")
text=text.replace("ss_s","s 53"
text=text.replace("gs_ted", " o)
text=text.replace("s2_","s 52"
text=text.replace(" s sted","s jLai")
text=text.replace("-","")
text=dash_editor(text)

return text

745.def Virayesh_Per(text):

746.
747.
748.
749.
750.
751.
752.
753.
754.
755.
756.
757.
758.
759.
760.
761.
762.
763.
764.
765.
766.
767.
768.
769.
770.
771.
772.
773.
774.
775.
776.
777.
778.
779.
780.
781.
782.
783.
784.
785.
786.
787.
788.

text=special_year_editting(text)
text=convertnumbs(text)
for nin numbers:
text=text.replace(str(n)+" -",str(n)+"-")
text=text.replace("- "+str(n),"-"+str(n))
text=sep_text_from_number(text)
for sep in seperators_Per:
text=text.replace(sep,sep+" ")
for sep in seperators_Per:
while " "+sep in text:
text=text.replace(" "
text=text.replace(":",": ")
while " " in text:
text= text replace(" :",":")
while " "in text:
text=text.replace(" "," ")
while " "in text:
text=text.replace(" "," ")
for il in numbers:
for i2 in numbers:
text=text.replace(str(il)+" -"+str(i2),str(i1)+"-"+str(i2))
text=text.replace(str(il)+"- "+str(i2),str(il)+"-"+str(i2))
text=text.replace("k","k")
text=text.replace("s","<"
text=text.replace("\", "\")
text=text.replace("s"," ")
text=text.replace("s","s")
text=text.replace("s","s")
text=text.replace("s"," ")
<"
¢")

+sep,sep)

text=text.replace("s","s"
text=text.replace("s","s"
text=text.replace("s","s"
text=text.replace("cs
text=text.replace("s","s"
text=text.replace("s","s"
text=text.replace("", "\")
text=text.replace("™",""")
text=text.replace("!","")
text=text.replace("™","")
text=text.replace("","")
text=text.replace(""","")
text=text.replace("i","")
text=text.replace("!","")

)
<")
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789. textztext.replace("\’","\")
790. text=text.replace("<" )
791. text=text.replace("<","<"
792. text=text.replace("<","<"
793. text=text.replace("< —
794. text=text.replace("<","<"
795. text=text.replace("s"," ")
796. text=text.replace("s","s")
797. text=text.replace(":","s")
798. text=text.replace("s","")
799. text=text.replace("","")
800. text=text.replace("s","s")
801. text=text.replace("s","s")
802. text=text.replace("","s")
803. text=text. replace("A" o)
804. text=text. replace("“","&)
805. text=text.replace("<","<")
806. text=text. replace(""',"a)
<)
=)

g

807. text=text.replace("<","
808. text=text. replace("”" i
809. text=text.replace("z","z")
810. text=text.replace("z","z")
811. text=text.replace("z","z")
812. text=text. replace(""' "z"
813. text=text.replace("z","z")
814. text=text.replace("", "s'
815. text=text.replace("s",""
816. text=text.replace("y","s
817. text=text.replace("d
818. text=text. replace("e" "
819. text=text. replace("l" "
820. text=text.replace(".",")")
821. text=text.replace('y"," ")
822. text=text.replace("<","a")
823. text=text.replace("s","z")
824. text=text.replace("«"," ")
825. text=text.replace("","s
826. text=text.replace(' :a" o=t

non

|~'n "y

827. text=text.replace("s" "g")
828. text=text.replace("","y

829. text=text. replace(" " ")
830. text=text.replace("~","")

831. text=text.replace("s
832. text=text.replace("Y, "d")
833. text=text.replace("s", "d")
834. text=text.replace("J","o")
835. text=text.replace("s","z")
836. text=text.replace("s" "&")
837. text=text.replace("s","<")
838. text=text.replace("~" "g")
839. text=text.replace("s
840. text=text. replace(""' R
841. text=text.replace("~","¢")
842. text=text.replace('y","s"

843. text=text.replace("s"," ")
844. text=text.replace("s","s")
845. text=text.replace("s","s")

846. text=text.replace("", "1")
847. text=text.replace("s","")

848. text=text.replace("Y","2")
849. text=text.replace("v","3")
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850. text=text.replace("¢","4")

851. text=text.replace("°","5")

852. text=text.replace("A","8")

853. text=text.replace("V","7")

854. text=text.replace("1", "6")

855. text=text.replace("s","s")

856. text=text.replace("s"," ")

857. text=text. replace("\ufeff" ")

858. text=text.replace("s","s"

859. text=text.replace("5", "5")

860. text=text.replace("-","-")

861. text=text.replace(" «" ""')

862. text=text.replace(".",".")

863. text=text.replace("", "")

864. text=text.replace(" ", ")

865. text=text. replace(""',"é")

866. text=text.replace("-","")

867. text=text.replace("4",""

868. text=text. replace("”" ")

869. text=text.replace('%","<")

870. text:text.replace("l","d")

871. text=text.replace("<"," ")

872. text=text.replace("s",""

873. text=text.replace("s","c")

874. text=text.replace("s","z")

875. text=text. replace("—b" "Ja")

876. text=text.replace("s"," ")

877. text=text.replace("s","s")

878. text=text.replace("~"," ")

879. text=text.replace("-"," ")

880. text=text.replace(" L;La "l )

881. text=text.replace(" ""b ")

882. text=text.replace(" ¢","s")

883. text=text.replace(" &'","s'")

884. text=text.replace("-","-")

885. text=text. replace("m" "N")

886. text=text.replace(" -","-")

887. text=text.replace("- ","-")

888. text=text. replace("gaﬁuuld","aéi-ﬁdh")
889. text=text.replace(" st ", "4ns ")
890. text=text.replace("4eis " "4a3aly'")
891. text=text.replace("id S 4"" ik Sai")
892. text=text.replace( b u»*»;}" "aaligha 5 5)
893. text=text.replace("l Juai" "4alidiai")
894. text=text.replace("4slila" "4diJiai")
895. text=text.replace(" Al o, Addlc™)
896. text=text.replace("«u uL:'Lg" "Ll
897. text=text.replace( &bt oub", i)
898. text=text.replace("s4Loby", "asboll")
899. text=text.replace("dl. ", " ")
900. text=text.replace("¢dls ", "l ")
901. text=text.replace(" el ", ")
902. text=text.replace("ses«","4lxs")
903. text=text.replace("slax","lss")
904. text=text.replace("s>s"," 5"
905. text=text.replace("ss ", "s Jai")
906. text=text.replace("s*_s", ")
907. text=text.replace("ss ", "s jai")
908. text=dash_editor(text)

909. return text

910.def Virayesh_Eng(text):



W O =5 ool slalo)ly (ool Kb ol g (5153lp 5 I3l &G )

911.
912.
913.
914.
915.
916.
917.
918.
9109.
920.
921.
922.
923.
924.
925.
926.
927.
928.
929.
930.
931.
932.
933.
934.
935.
936.
937.
938.
939.
940.
941.
942.
943.
944.
945.
946.
947.
948.
949.
950.
951.
952.
953.
954.
955.
956.
957.
958.
959.
960.
961.
962.
963.
964.
965.
966.
967.
968.
969.
970.
971.

text=convertnumbs(text)
for ¢ in engalph+ENGALPH:
text=text.replace(c+"-",c+" ")
text=text.replace("-"+c," "+c)
for n in numbers:
text=text.replace(str(n)+" th ",str(n)+"th ")
text=text.replace(str(n)+" -",str(n)+"-")
text=text.replace("- "+str(n),"-"+str(n))
text=text.replace(str(2)+" nd ",str(2)+"nd ")
text=text.replace(str(1)+" st ",str(1)+"st ")
text=text.replace(" "," ")
text=text.replace("procedings of","procedingsof")
text=text.replace("proceding of","procedingof")
text=text.replace("proceedings of","proceedingsof")
text=text.replace("proceeding of","proceedingof")
text=text.replace("Proceedings of","proceedingsof")
text=text.replace("Proceeding of","proceedingof")
text=text.replace("new york","newyork")
text=text.replace("New york","newyork")
text=text.replace("New York","newyork")
text=text.replace("new York","newyork")
text=text.replace(" "," ")
text=text.replace("™"," ")
text=text.replace("™"," ")
text=text.replace(" "," ")
text=text.replace(" "," ")
text=text.replace("et al","etal")
text=text.replace("-","-")
text=text.replace("-","-")
text=text.replace(" "," ")
text=text.replace(""," ")
text=text.replace(""," ")
text=text.replace("&"," & ")
text=text.replace("m.sc","msc")
text=text.replace("ph.d","phd")
text=text.replace("M.sc.","msc")
text=text.replace("Ph.d.","phd")
text=text.replace("M.Sc.","msc")
text=text.replace("M. Sc.","msc")
text=text.replace("Ph.D.","phd")
text=text.replace("Ph. D.","phd")
text=text.replace("M.SC.","msc")
text=text.replace("PH.D","phd")
text=sep_text_from_number(text)

text=text.replace("Rout ledge","routledge")
text=text.replace("Routledge”,"routledge”)
for sep in seperators_Eng:
text=text.replace(sep,sep+" ")
for sep in seperators_Eng:
while " "+sep in text:
text=text.replace(" "
text=text.replace(":",": ")
while " :"in text:
text=text.replace(" :",":")
while " "in text:
text=text.replace(" "," ")
while " "in text:
text=text.replace(" "," ")
for il in numbers:
for i2 in numbers:
text=text.replace(str(il)+" -"+str(i2),str(il)+"-"+str(i2))

+sep,sep)
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972. text=text.replace(str(i1)+"- "+str(i2),str(il)+"-"+str(i2))
973. return text

974.def is_a_written_numberl(token):

975. if token in ['1st","2nd","3rd"]:

976. return True

977. foriin list(range(4,100)):
978. if token==str(i)+"th":
979. return True

980. return False

981.def is_a_written_number2(token):

982. one_dig=["first","second","third","fourth","fifth","sixth","seventh","eighth","ninth"]
983. spec=["tenth","eleventh”,"twelfth","thirteenth","fourteenth","fifteenth","sixteenth","

nineteenth”,"twentieth",
984. "th|rt|eth","fortieth","fiftieth","sixtieth","seventieth","eightieth","ninetieth"]
985. tenth=["twenty","thirty","forty","fifty","sixty","seventy","eighty","ninety"]
986. nums=[]
987. for numlin tenth:
988. for num2 in one_dig:
989. nums.append(numl+num2)
990. nums.append(num1+"-"+num2)
991. if token in one_dig+spec+nums:
992. return True

993. return False
994.def is_a_written_number(token):

995. yekan [II&I!,II}JII II " ")Le",” . an "um”,”k_ﬂk" "L_\L:A” II ll]

006, YRK=['Ss" ", o "o o S o A, A", g A oA 5, e
A JLA" Man 234" Mad ana"

997. (‘-\A\J‘)}J“ "o Il]

998. yekomin=[]
999. foryin yek:

1000. yekomin.append(y+"cx"

1001. spec|a|s [" o Moa J" Maa ) 50" Men Jan'! Med jlga” Mod " Men LA

1002. Maaia" Medaa" Mon ) 5]

1003. dahgan=["cuwy" " ", "dea", "ol Mual Malisa" Malila™ M2 6]

1004. if token in yekan+specia|s+dahgan+yek+yekom|n.

1005. return True

1006. else:

1007. return False

1008.

10009. def is_mon_seas_name_Per(token):

1010. MONthST=["Cna )5 8", " Cudigma yI","ala A" " 5" "ala ja" " ) s 5e 8,

1011. et Ml e A A st W ]

1012. MONthS2=["obeca ) s 8", "olaadigans HI" "olasla 2" "sla 53" "ol o "ola ) 53 e,
1013. Mol g, olag " Melacill™ ola 31 ol 31" Mol g Malagpags, Moleidusl"]
1014. seasons=[" k", " gl " 3", " livaa )"

1015. months3=[]

1016. for iin list(range(len(months1))):

1017. for jin list(range(i+1, len(months1))):

1018. months3.append(months1[i]+"'+months1][j])

10109. months=months1+months2+months3

1020. if token in months+seasons:

1021. return True

1022. else:

1023. return False

1024. def is_mon_seas_name_Eng(token):

1025. months=["january","february","march","april","may","june","july","august”,"september","october","no

vember","December","jan","feb","mar","apr","may","jun","jul","aug","sep","sept","oct","nov","dec"]

1026. seasons=["spring","summer","fall","winter"]
1027. if token in months+seasons:
1028. return True

1029. else:

seventeenth","eighteenth”,
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1030. return False

1031.

1032.

1033. def contains_volume_ind_Both(token):
1034. tmp=token

1035. indicators=["v","vol","volume","s_ 53" " (5o 53" "dlus" " ", "1
1036. while is_number(tmp[-1:]):

1037. tmp=tmp[:-1]

1038. if tmp in indicators:

1039. return True

1040. else:

1041. return False

1042. def contains_num_ind_Both(token):
1043. tmp=token

1044. indicators=["issue","number","num","n","s Jlei","(go jLad" " slae jlad," "]
1045. while is_number(tmp[-1:]):

1046. tmp=tmpl[:-1]

1047. if tmp in indicators:

1048. return True

1049. else:

1050. return False

1051. def contains_series_ind_Both(token):
1052. tmp=token

1053. indicators=["ed","edition","¢\x","z","z."]
1054. while is_number(tmp[-1:]):

1055. tmp=tmp[:-1]

1056. if tmp in indicators:

1057. return True

1058. else:

1059. return False

1060. def contains_parts_ind_Per(token):
1061. tmp=token

1062. indicators=["aa""z""z."]

1063. while is_number(tmp[-1:]):

1064. tmp=tmp[:-1]

1065. if tmp in indicators:

1066. return True

1067. else:

1068. return False

1069.

1070. def contains_page_ind_Both(token):
1071. indicators=["u=","saw","dlada" "ada" " i "p" "pp", "page”,"pages”]
1072. tmp=token

1073. while is_number(tmp[-1:]) or tmp[-1:]=="-":
1074. tmp=tmp[:-1]

1075. if tmp in indicators:

1076. return True

1077. else:

1078. return False

1079. def is_page_number_Both(token):

1080. indicators=["p","pp","page","pages","u=","saa","Dlada" "ada" M saaia"]
1081. numbers=['0','1','2",'3','4','5",'6",'7",'8",'9"]
1082. tmp=token

1083. if not hasNumbers(tmp):

1084. return False

1085. if contains_page_ind_Both(tmp):
1086. while not is_number(tmp[:1]):
1087. tmp=tmp[1:]

1088. pnum=list(tmp)

1089. for pnin pnum:

1090. if not str(pn) in numbers+["]:
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1091. return False

1092. if -"in pnum:

1093. return True

1094. else:

1095. return False

1096. def sep_text_from_number(token):

1097. tmp=token

1098 inds:["&","&.",IIDJLA.:I",'Iéb)mll,"Lé\ADJLA.:l","J","J.","L)d","‘).u.","dLa.n","(éb)}d","}l.;","‘f = ","G","G_","E","E.","bJ}J",
i ","U"-","u‘“"",nu‘“"-",

1099. ladia" Maadis” M lhdaiia M sla dadia” o ) g " Ml I Ml AN S Mala et M g sel 1 et MO MOt
DI g3 a,

1100. bl e, Ol M Sl gl 5, VY, YOI, "Volume® Missue”, "number”,"num"”,"n","ed", "edition","p",
"pp","page”,"pages’]

1101. numbers=["0","1","2","3","4","5","6","7","8","9"]

1102. forind in inds:

1103. for n in numbers:

1104. tmp=tmp.replace(ind+n,ind+" "+n)

11065. return tmp

1106. def dash_editor(text):

1107. for nin numbers:

1108. text=text.replace(n+" -",n+"-")

1109. text=text.replace(n+"- ",n+"-")

1110. return text

1111.

1112, def is_number(s):

1113. try:

1114, int(s)

1115. return True

1116. except ValueError:

1117. return False

1118. def hasNumbers(inputString):

1119. return any(char.isdigit() for char in inputString)

1120. def is_year_number(token):

1121. yearindicators=["_","3",">"]

1122. temp=token.replace("(","")

1123. temp=temp.replace(")","")

1124, if is_number(temp):

1125. if 1000<int(temp)<2020:

1126. return True

1127. else:

1128. return False

1129. elif is_number(temp[:-1]) and token[-1:] in yearindicators:

1130. if 1000<int(temp[:-1])<2020:

1131. return True

1132. else:

1133. return False

1134. else:

1135. return False

1136.

1137. def contain_|_name_indicator(token,Inameindicators):

1138. if token in Inameindicators:

1139. return True

1140. else:

1141. return False

1142.

1143. def special_year_editting(ref):

1144. ref=ref.replace(" "," ")

1145. numbers=[0,1,2,3,4,5,6,7,8,9]

1146. yearindicators=["_","3","2"]

1147. for nin numbers:

1148. for ¢ in yearindicators:
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1149.
1150.
1151.
1152.
1153.
1154.
1155.
1156.
1157.
1158.
1159.
1160.
1161.
1162.
1163.
1164.
1165.
1166.
1167.
1168.
1169.
1170.
1171.
1172.
1173.
1174.
1175.
1176.
1177.
1178.
1179.
1180.
1181.
1182.
1183.
1184.
1185.
1186.
1187.
1188.
1189.
1190.
1191.
1192.
1193.
1194.
1195.
1196.
1197.
1198.
1199.
1200.
1201.
1202.
1203.
1204.
1205.
1206.
1207.
1208.
1209.

ref=ref.replace(str(n)+" "+c,str(n)+c)
return ref

def convertnumbs(ref):
newref=""
for cin ref:
if c==""
newref=newref+unidecode(str(1))
elif c=="Y"
newref=newref+unidecode(str(2))
elif c=="r""
newref=newref+unidecode(str(3))
elif c=="¥"
newref=newref+unidecode(str(4))
elif c=="o"
newref=newref+unidecode(str(5))
elif c=="7""
newref=newref+unidecode(str(6))
elif c=="v"
newref=newref+unidecode(str(7))
elif c=="A"
newref=newref+unidecode(str(8))
elif c=="a"
newref=newref+unidecode(str(9))
elif c=="+""
newref=newref+unidecode(str(0))
else:
newref=newref+c
return newref

def replace_sep_with_space(tmp,seperators):
for s in seperators:
tmp=tmp.replace(str(s), " ")
if not is_page_number_Both(tmp):
tmp=tmp.replace("-"," ")
return tmp
def is_ended_with_seperator(token,seperators):
if isendedwith(token,seperators):
return True
else:
return False

def isendedwith(temp, somelist):
for item in somelist:
if temp.endswith(item):
return True
return False

def Extract_features_Both(par):
par=Virayesh_Both(par)
fvector=[]
flag=False
num_words=0
num_seperators=0
num_numbers=0
num_years=0
flag_page_indicator=False
flag_vol_indicator=False
flag_issue_indicator=False
flag_edition_indicator=False
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1210. flag_part_indicator=False

1211. num_dots=0

1212. num_alph=0

1213. num_uni_indicators=0

1214, num_trans_indicators=0

1215. num_thesis_indicators=0

1216. num_pub_indicators=0

1217. num_cities=0

1218. flag_journal_name_indicator=False

1219. flag_conf_name_indicator=False

1220. if par.startswith("[") or par.startswith("["):

1221. fvector.append(int(True))

1222. else:

1223. fvector.append(int(False))

1224. chars=list(par)

1225. if len(chars)<100:

1226. par70=par

1227. else:

1228. par70=par[:100]

1229. chars70=list(par70)

1230. for ch in chars70:

1231. if ch in seperators_Both+["-"]:

1232. num_seperators+=1

1233. if chin [""]:

1234, num_dots+=1

1235. if ch in peralph+engalph+ENGALPH+numbers:

1236. num_alph+=1

1237. tmp=replace_sep_with_space(par,seperators_Both)

1238. tmp=tmp.replace(" "," ")

1239. tmp=tmp[3:]

1240. tokens=tmp.split(" ")

1241. for token in tokens:

1242, if hasNumbers(token):

1243. num_numbers+=1

1244, if is_year_number(token):

1245. num_years+=1

1246. if token in ['wa","paa","dlada" "aia" " sladaaia" "p", "pp", "page”, "pages"]:

1247. flag_page_indicator=True

1248. if token in ["ss2", e s, "dW" Mot 3" V! "vol”, "volume™]:

1249. flag_vol_indicator=True

1250. if token in ["sled""go el " sle el "L "isSUE","NnUMber”,"num","n"]:

1251. flag_issue_indicator=True

1252. if token in ["2&","z","ed","edition"]:

1253. flag_edition_indicator=True

1254, if token in ["Ya""z"]:

1255. flag_part_indicator=True

1256. if token in [l "siia 5 54" MeaSiila MaaSida 5 5" el 5" I e s K1 M0 M) " e university”,
"school"

1257. "faculty","center","department"]:

1258. num_uni_indicators+=1

1259. if token in ["aes " gdea 5" an jia" UG S Meaialy! M shndiall Mmmaal M Ul 5 5"

1260. num_trans_indicators+=1

1261. if token in [l "Laal )" gl el " ol IS Mad ) il IS e ySa" M SN man 5 Al )" laia)

1262. "thesis","dissertation","phd","master","msc","degree","doctor","degree","doctoral”,"m
philosophy","phd's","master's","unpublished"]:

1263. num_thesis_ indicators+ 1

1264. if token in [en Ll s it M LEsyIt MOl Malea "pub”,"inc”, "press”, "publishing”,"publication”,
publications"]:

1265. num_pub_indicators+=1

1266. if token in ["ole", "glebual " S ma" " Sa " a5 M g, i oY,
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1267. "newyork","london","united","states","us","uk","britain","Melbourne","california"]:

1268. num_cities+=1

1269 |f token in ["MBLA"’"MUJAJ‘};"’"AJ;.A"'"MULA}A"'"AT!)ZM" "ML\AL«JJ" "aalia " "ML\UAAJ 5" "MUM","
Adlifad 5" "aalila i g5 MClEEAT"

1270. "d‘-ﬂ»)‘-ﬂ" "aallas Mjournal”,"j","research”,"international”,"int","letters","let","science","scien
ces","sci","review","advances","bulletin"]:

1271. flag_JournaI name_indicator=True

1272 if token in [" lea! "uubms" "ottt ALl e SIS Sl " pandl” "l 51" il " aeS e 53,

1273 um uMé—' u-MM e 3L, " Gaed 3 5l 53", Cpad d et et Jlea e d J M aad 3 LAY e siat M
Cradaaa Monaad j ot MaadlAt MYl

1274. |nternat|0nal" "int","conference","symposium","congress","proceedings"”,"annual”,"semin
ar'] or is_a_written_numberl(token) or |s_a_Wr|tten_number2(token)

1275. flag_con_name_indicator=True

1276. fvector.append(len(tokens))

1277. fvector.append(num_seperators)

1278. fvector.append(float(num_numbers/(hum_words+1)))

1279. fvector.append(num_years)

1280. fvector.append(int(flag_page_indicator))

1281. fvector.append(int(flag_vol_indicator))

1282. fvector.append(int(flag_issue_indicator))

1283. fvector.append(int(flag_edition_indicator))

1284. fvector.append(int(flag_part_indicator))

1285. fvector.append(num_uni_indicators)

1286. fvector.append(num_trans_indicators)

1287. fvector.append(num_thesis_indicators)

1288. fvector.append(num_pub_indicators)

1289. fvector.append(num_cities)

1290. fvector.append(int(flag_journal_name_indicator))

1291. fvector.append(int(flag_conf_name_indicator))

1292. return fvector

1293.

1294. def Extract_features_type_Eng(par):

1295. par=Virayesh_Eng(par)

1296. par=par.lower()

1297. fvector=[]

1298. fvector.append(int(":" in par))

1299. num_numbers=0

1300. flag_page_indicator=False

1301. flag_page_number=False

1302. flag_vol_indicator=False

1303. flag_issue_indicator=False

1304. flag_edition_indicator=False

1305. flag_month=False

1306. num_uni_indicators=0

1307. num_uni_2_indicators=0

1308. flag_in_eds=False

1309. num_thesis_indicators=0

1310. num_pub_indicators=0

1311. num_cities=0

1312. flag_journal_name_indicator=False

1313. flag_journal=False

1314. num_conf_name_indicator=0

1315. flag_book_indicator=False

1316. flag_int=False

1317. flag_written_numberl=False

1318. flag_written_number2=False

1319. flag_doi=False

1320. tmp=replace_sep_with_space(par,seperators_Eng)

1321. tmp=tmp.replace(" "," ")

1322, tokens=tmp.split(" ")
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1323. for token in tokens:

1324. if hasNumbers(token):

1325. num_numbers+=1

1326. if contains_page_ind_Both(token):

1327. flag_page_indicator=True

1328. if is_page_number_Both(token):

1329. flag_page_number=True

1330. if contains_volume_ind_Both(token):

1331. flag_vol_indicator=True

1332. if contains_num_ind_Both(token):

1333. flag_issue_indicator=True

1334. if contains_series_ind_Both(token):

1335. flag_edition_indicator=True

1336. if is_mon_seas_name_Eng(token):

1337. flag_month=True

1338. if token in ["university","school","college"]:

1339. num_uni_indicators+=1

1340. if token in ["faculty”,"center","department"]:

1341. num_uni_2_indicators+=1

1342. if token in ['eds"]:

1343. flag_in_eds=True

1344. if is_a_written_numberl(token):

1345. flag_written_numberl=True

1346. if is_a_written_number2(token):

1347. flag_written_number2=True

1348. if token in ["thesis","dissertation","phd","master","msc","degree","doctor","degree","doctoral","m
a","philosophy","phd's","master's","unpublished"]+["'mphil","diss","ms"]:

1349. num_thesis_indicators+=1

1350. if is_in_pn_Eng(token,pnames_Eng):

1351. num_pub_indicators+=1

1352. if token in ["newyork","london","united","states","us","uk","britain","melbourne"]+["canada","austr
alia","iran","tehran","egypt",

1353. "england","sweden","malaysia","mashhad",
"shiraz",

1354. "tabriz","yazd","esfahan","nj"]:

1355. num_cities+=1

1356. if token in ["journal]:

1357. flag_journal=True

1358. if token in ["]","research”,"letters","lett","science","sciences","sci","review","advances","advance
d","adv","ieee","transactions"

1359. "bulletin"]:

1360. flag_journal_name_indicator=True

1361. if token in ["conference","conf","symposium","symp",“"congress","proceedingsof","proceedingof”,
"proc","workshop","presented","meeting","paper"]+["'econference","papers","working"]:

1362. num_conf_name_indicator+=1

1363. if token in ["handbook","pub","inc","press","publishing","publication”,"publications","edition”,"pub
lication"]+["Incs","routledge”,"lecture","isbn"]:

1364. flag_book_ind=True

1365. if token in ["international”,"int"]:

1366. flag_int=True

1367. if token in ["doi"]:

1368. flag_doi=True

1369. fvector.append(num_numbers)

1370. fvector.append(int(flag_page_indicator))

1371. fvector.append(int(flag_page_number))

1372. fvector.append(int(flag_vol_indicator))

1373. fvector.append(int(flag_issue_indicator))

1374. fvector.append(int(flag_edition_indicator))

1375. fvector.append(int(flag_month))

1376. fvector.append(num_uni_indicators)

1377. fvector.append(num_uni_2_indicators)
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1378.
1379.
1380.
1381.
1382.
1383.
1384.
1385.
1386.
1387.
1388.
1389.
1390.
1391.
1392.
1393.
1394.
1395.
1396.
1397.
1398.
1399.
1400.
1401.
1402.
1403.
1404.
1405.
1406.
1407.
1408.
1409.
1410.
1411.
1412.
1413.
1414.
1415.
1416.
1417.
1418.
14109.
1420.
1421.
1422.
1423.
1424.
1425.
1426.
1427.
1428.
1429.
1430.
1431.
1432.
1433.
1434.
1435.
]
1436.
1437.

fvector.append(flag_in_eds)
fvector.append(flag_written_numberl)
fvector.append(flag_written_number2)
fvector.append(num_thesis_indicators)
fvector.append(int(num_pub_indicators))
fvector.append(int(num_cities))
fvector.append(int(flag_journal_name_indicator))
fvector.append(int(flag_journal))
fvector.append(int(hum_conf_name_indicator))
fvector.append(int(flag_book_indicator))
fvector.append(int(flag_int))
fvector.append(int(flag_doi))

return fvector

def Extract_features_type_Per(par):

par=Virayesh_Per(par)

fvector=[]

fvector.append(int(":" in par))
num_numbers=0
flag_page_indicator=False
flag_page_number=False
flag_vol_indicator=False
flag_issue_indicator=False
flag_edition_indicator=False
flag_part_indicator=False
flag_month=False
num_uni_indicators=0
num_trans_indicators=0
num_thesis_indicators=0
flag_pub_indicators=False
flag_cities=False
flag_journal_name_indicator=False
flag_conf_name_indicator=False

tmp=replace_sep_with_space(par,seperators_Per)

tmp=tmp.replace(" "," ")
tokens=tmp.split(" ")
for token in tokens:
if hasNumbers(token):
num_numbers+=1
if contains_page_ind_Both(token):
flag_page_indicator=True
if is_page_number_Both(token):
flag_page_number=True
if contains_volume_ind_Both(token):
flag_vol_indicator=True
if contains_num_ind_Both(token):
flag_issue_indicator=True
if contains_series_ind_Both(token):
flag_edition_indicator=True
if contains_parts_ind_Per(token):
flag_part_indicator=True
if is_mon_seas_name_Per(token):
flag_month=True

if token in ["a\i..i‘dh","a&ﬁajjg","m&:ﬁh","aas..i'mjj:_a","e Ry

num_uni_indicators+=1

A‘).]","”})g","Qt""“‘","L.)‘).J.‘","M"]:

|f tOken in ["4-«.3)3","954-«.&)4 , »)M , UM}S‘L.I"1"4.AA§AL.|"l"é‘\.«.ﬁ.«u',"@;‘aj"]:

num_trans_indicators+=1

nc tOken II’] ["Ju.m\","LA.'&‘)","‘\.AHOQLJ","‘\.‘Lu)","‘;muja)lsu,"Aﬁ)l‘;uuja)ls","é)ﬁséu,"l)ﬁé","ﬂﬁ)","‘é

num_thesis_indicators+=1

|f tOken |n ["A_ﬂ)ul:u u,u)jdn,u)juu,u)m\y‘u,u‘?ﬂ%n,u_’%u]:

‘dL..u)","‘squ.'\M)
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1438. flag_pub_indicators=True

1439. if token in ["ol e, "hedaal, " 3 ad" " o i, " ", "y ", "aad” "'

1440. flag_cities=True

1441. if token in [".u\;.s.‘.é","um 950 Madaa Madilad g0 Ay i aalia Lo so Maaliale” Maali i 5" ARl el
Adlifad g2 "aalila a9 5" i AT

1442, "l Ju' "_\1_._1&.‘"]

1443. flag_journal_name_indicator=True

1444, if token in [oibea "ol " ")l e " el Mo 88" linand! " anl! "l 5l " il M epaSS " a5,
e, "One e, " e umuw

1445, O " Cag ! M aed " M aad 3 SL, e d ) 53 s Jan M nen s Jleat M mana 3T, et d HILA" M ran aia "
UAAAM" "um.\)};" MDA "A_N\AA"]

1446. flag_con_name_indicator=True

1447. fvector.append(num_numbers)

1448. fvector.append(int(flag_page_indicator))

1449. fvector.append(int(flag_vol_indicator))

1450. fvector.append(int(flag_issue_indicator))

1451. fvector.append(int(flag_edition_indicator))

1452. fvector.append(int(flag_part_indicator))

1453. fvector.append(int(flag_month))

1454, fvector.append(num_uni_indicators)

1455. fvector.append(num_trans_indicators)

1456. fvector.append(num_thesis_indicators)

1457. fvector.append(int(flag_pub_indicators))

1458. fvector.append(int(flag_cities))

1459. fvector.append(int(flag_journal_name_indicator))

1460. fvector.append(int(flag_conf_name_indicator))

1461. return fvector

1462.

1463. def Extract_features_Parse_Eng(ref):

1464. text=ref.text

1465. text=Virayesh_Eng(text)

1466. try:

1467. while not text[:1] in engalph+ENGALPH:

1468. text=text[1:]

1469. except:

1470. pass

1471. tokens=text.split(" ")

1472. ttext=""

1473. for iin list(range(len(tokens))):

1474. tmp=tokensli][:-1]

1475. if not is_f_name_indicator(tmp.lower(),Fnameindicators_Eng):

1476. tmp=replace_sep_with_space(tmp,seperators_Eng)

1477. while tmp.startswith(" "):

1478. tmp=tmp[1:]

1479. while tmp.endswith(" "):

1480. tmp=tmp[:-1]

1481. ttext=ttext+tmp-+tokens[i][-1:]+" "

1482. ttext=ttext.replace(" "," ")

1483. tokens=ttext.split(" ")

1484. currindex=1

1485. fvectors=]]

1486. numnumbers=0

1487. for iin list(range(len(tokens)-1)):

1488. token=tokensi]

1489. if token in ["\r\n","\r","\n"]:

1490. continue

1491. previousindex=0

1492. fvector=[]

1493. fvector.append(currindex)

1494, fvector.append(int(is_ended_with_seperator(token,seperators_Eng)))
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1495.

if is_ended_with_seperator(token,seperators_Eng) and not is_f_name_indicator(token.lower(),

Fnameindicators_Eng):

1496.
1497.
1498.
1499.
1500.
1501.
1502.
1503.
1504.
1505.
1506.
1507.
1508.
1509.
1510.
1511.
1512.
1513.
1514.
1515.
1516.
1517.
1518.
1519.
1520.
1521.
1522.
1523.
1524.
1525.
1526.
1527.
1528.
1529.
1530.
1531.
1532.
1533.
1534.
1535.
1536.
1537.
1538.

token=token[:-1]
else:
flag=False
fvector.append(int(token.lower() in ["in"]))
fvector.append(int(token.lower() in ["in:"]))
fvector.append(int(token.lower() in ["and"]))
fvector.append(int(token.lower() in ['&"]))
fvector.append(int(token.lower() in ["or"]))
fvector.append(int(token.lower() in ["of"]))
fvector.append(int(token.lower() in ["on"]))
fvector.append(int(token.lower() in ["at']))
fvector.append(int(token.lower() in ["paper”,"presented”,"at","procedingsof","procedingof"]))
fvector.append(int(token.lower() in ["ed","eds","editors","edited"]))
currindex=currindex+1
fvector.append(int(token[:1].isupper()))
token=token.lower()
fvector.append(int(token[-1:]==":"))
if token[-1:]==":":
token=token[:-1]
fvector.append(int(contains_page_ind_Both(token)))
fvector.append(int(is_page number_Both(token)))
fvector.append(int(is_number(token) or is_number(token[:-1])))
if is_number(token) or is_number(token[:-1]):
numnumbers=numnumbers+1
fvector.append(numnumbers)
fvector.append(int(is_year_number(token)))
fvector.append(int(is_f_name_indicator(token.lower(),Fnameindicators_Eng)))
fvector.append(int(is_contain_nonalphabetic(token, engalph+ENGALPH)))
fvector.append(int(is_contain_num_alph(token,engalph+ENGALPH)))
fvector.append(int(is_only_contain_num_alph(token,engalph+ENGALPH)))
fvector.append(int(contains_volume_ind_Both(token)))
fvector.append(int(contains_num_ind_Both(token)))
fvector.append(int(contains_series_ind_Both(token)))
fvector.append(int(is_mon_seas_name_Eng(token)))
fvector.append(int(token in ["a"]))
fvector.append(int(token in ["an"]))
fvector.append(int(token in ["the"]))
fvector.append(int(is_a_written_numberl(token)))
fvector.append(int(is_a_written_number2(token)))
fvector.append(int(token in ["etal"]))
fvector.append(int(token in [‘university","school"]))
fvector.append(int(token in ["faculty","center","department"]))
fvector.append(int(token in ["thesis","dissertation","phd","master","msc","degree","doctor","degr

ee","doctoral","ma","philosophy”,"phd's","master's","unpublished"]))

1539.
1540.
1541.

"california™]))

1542.

fvector.append(int(is_in_pn_Eng(token,pnames_EnQ)))
fvector.append(int(token in ["newyork","london","united","states","us","uk","britain","Melbourne",

ew","advances","advanced","adv",

1543.
1544.
1545.
1546.
1547.
1548.
1549.
1550.
1551.

"bulletin]))
fvector.append(int(token in ["international”,"int"]))
fvector.append(int(token in ['conference”,"symposium”,"congress”,"seminar"]))
fvector.append(int(is_in_jn_Eng(token,jnames_Eng)))
fvector.append(int(is_in_cn_Eng(token,cnames_Eng)))
fvectors.append([token,fvector])

return fvectors
def Extract_features_Parse_Per(ref):
text=ref.text
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1552. text=Virayesh_Per(text)

1553. try:

1554, while not text[0] in peralph:

1555. text=text[1:]

1556. except:

1557. pass

1558. tokens=text.split(" ")

1559. ttext=""

1560. for i in list(range(len(tokens))):

1561. tmp=tokens][i][:-1]

1562. if not is_f_name_indicator(tmp,Fnameindicators_Per):

1563. tmp=replace_sep_with_space(tmp,seperators_Per)

1564. if not hasNumbers(tmp):

1565. tmp=tmp.replace("-","")

1566. while tmp.startswith(" "):

1567. tmp=tmp[1:]

1568. while tmp.endswith(" "):

1569. tmp=tmp[:-1]

1570. ttext=ttext+tmp-+tokensl[i][-1:]+" "

1571. ttext=ttext.replace(" "," ")

1572. tokens=ttext.split(" )

1573. currindex=1

1574. fvectors=]]

1575. flag=False

1576. numnumbers=0

1577. for iin list(range(len(tokens)-1)):

1578. token=tokensi]

1579. if token in ["\r\n","\r","\n"]:

1580. continue

1581. previousindex=0

1582. fvector=[]

1583. fvector.append(currindex)

1584. currindex=currindex+1

1585. fvector.append(int(flag))

1586. fvector.append(int(is_ended_with_seperator(token,seperators_Per)))

1587. if is_ended_with_seperator(token,seperators_Per) and not is_f_name_indicator(token,Fnamein
dicators_Per):

1588. flag=True

1589. token=token[:-1]

1590. else:

1591. flag=False

1592. fvector.append(int(contains_page_ind_Both(token)))

1593. fvector.append(int(is_page_number_Both(token)))

1594, fvector.append(int(is_number(token) or is_number(token[:-1])))

1595. if is_number(token) or is_number(token[:-1]):

1596. numnumbers=numnumbers+1

1597. fvector.append(int(is_number(token) or is_number(token[:-1]))*numnumbers)

1598. fvector.append(int(is_year_number(token)))

1599. fvector.append(int(is_f_name_indicator(token,Fnameindicators_Per)))

1600. fvector.append(int(contain_I_name_indicator(token,Inameindicators)))

1601. fvector.append(int(is_contain_nonalphabetic(token, peralph)))

1602. fvector.append(int(is_contain_num_alph(token,peralph)))

1603. fvector.append(int(is_only_contain_num_alph(token,peralph)))

1604. fvector.append(int(contains_volume_ind_Both(token) or contains_num_ind_Both(token)))

1605. fvector.append(int(contains_series_ind_Both(token)))

1606. fvector.append(int(contains_parts_ind_Per(token)))

1607. fvector.append(int(is_mon_seas_name_Per(token)))

1608. fvector.append(int(is_a_written_number(token)))

1609. fvector.append(int(is_containing_Eng_alphabet(token)))

1610. fvector.append(int(is_et_al_Per(token)))
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1611. fvector.append(int(token in ["s&uasl,"sluta s 5", "aaSaila, el s 5", """ ) 53,2 51, o s 8, ™, ") i,
"52')

1612. fvector.append(int(token in ["4aes " "stes 3", "aa Jia"," (R sS4, Masial”, " g4l "mana”] O token.star
tswith("4«>_5") or token.startswith("s»_")))

1613. fvector.append(int(token in ["abiul" "Laal " "aebplly”, "ol b 5" oalid JIS" "ol )l ulad IS g yiSa""
A" e ) gall " il )]))

1614, fvector.append(int(token in ["el il past 50" M LY MOt falea]))

1615. fvector.append(int(token in ["o) e, "Oledaal™," Sl 35", 3", g ", "a8))

1616. fvector.append(int(is_j_ind_Per(token)))

1617. fvector.append(int(is_c_ind_Per(token)))

1618. fvector.append(int(token in ["5","&", " ")

1619. fvector.append(int(is_author_name_Per(token,names_Per)))

1620. fvector.append(format(j_name_score_Per(token,jnames_scores_Per),'04d"))

1621. fvector.append(format(c_name_score_Per(token,cnames_scores_Per),'04d"))

1622. fvector.append(format(titte_name_score_Per(token,tw_scores_Per),'04d"))

1623. fvectors.append([token,fvector])

1624. return fvectors

1625.

1626. def Extract_features(par):

1627. text=Virayesh(par)

1628. text=replace_sep_with_sepspace(text,seperators)

1629. text=text.replace(" "," ")

1630. tokens=text.split(" ")

1631. fvectors=]]

1632. for i in list(range(len(tokens))):

1633. token=tokensli]

1634. fvector=[]

1635. num_ch=0

1636. num_dot=0

1637. for cin list(token):

1638. if ¢ in peralph+engalph+ENGALPH:

1639. num_ch+=1

1640. ifcin [*.":

1641. num_dot+=1

1642. if num_ch==0:

1643. continue

1644. if num_ch>9:

1645. num_ch=9

1646. fvector.append(int(i==0))

1647. fvector.append(num_ch)

1648. fvector.append(num_dot)

1649. fvector.append(int(token.lower() in [*and"]))

1650. fvector.append(int(token.lower() in ["&"]))

1651. fvector.append(int(token in ["5"))

1652. fvector.append(int(token[:1].isupper()))

1653. token=token.lower()

1654. fvector.append(int(token[-1:] in ["."]))

1655. fvector.append(int(token[-1:] in [*,"]))

1656. fvector.append(int(token[-1:] in [*;"]))

1657. fvector.append(int(token[-1:] in [*-"]))

1658. fvector.append(int(token[-1:] in [*<"]))

1659. fvector.append(int(token[-1:] in ["¢"]))

1660. fvector.append(int(is_f_name_indicator(token.lower(),Fnameindicators_Eng)))

1661. fvector.append(int(is_f_name_indicator(token,Fnameindicators_Per)))

1662. fvector.append(int(contain_I_name_indicator(token,Inameindicators)))

1663. fvector.append(int(token in seyed))

1664. fvector.append(int(“etal" in token))

1665. fvector.append(int("o)_Swa" in token or "ol_%" in token))

1666. fvector.append(int(2))

1667. fvectors.append([token,fvector])

1668. return fvectors
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1669. def Extract_features_NameLabeling(par):

1670. text=Virayesh(par)

1671. text=replace_sep_with_sepspace(text,seperators)
1672. text=text.replace(" "," ")

1673. tokens=text.split(" ")

1674. fvectors=]]

1675. for iin list(range(len(tokens))):

1676. token=tokensi]

1677. fvector=[]

1678. num_ch=0

1679. num_dot=0

1680. for cin list(token):

1681. if ¢ in peralph+engalph+ENGALPH:
1682. num_ch+=1

1683. ifcin[".":

1684. num_dot+=1

1685. if num_ch==0:

1686. continue

1687. if num_ch>9:

1688. num_ch=9

1689. fvector.append(int(i==0))

1690. fvector.append(num_ch)

1691. fvector.append(num_dot)

1692. fvector.append(int(token.lower() in ["and"]))
1693. fvector.append(int(token.lower() in ["&"]))
1694. fvector.append(int(token in ["5"))

1695. fvector.append(int(token[:1].isupper()))
1696. token=token.lower()

1697. fvector.append(int(token[-1:] in ["."]))

1698. fvector.append(int(token[-1:] in [*,"]))

1699. fvector.append(int(token[-1:] in [*;"]))

1700. fvector.append(int(token[-1:] in ["-"]))

1701. fvector.append(int(token[-1:] in ["<"]))

1702. fvector.append(int(token[-1:] in ["¢"]))

1703. fvector.append(int(is_f_name_indicator(token.lower(),Fnameindicators_Eng)))
1704. fvector.append(int(is_f_name_indicator(token,Fnameindicators_Per)))
1705. fvector.append(int(contain_I_name_indicator(token,Inameindicators)))
1706. fvector.append(int(token in seyed))

1707. fvector.append(int(“etal” in token))

1708. fvector.append(int("ol 5" in token or "¢)_%" in token))
1709. fvectors.append([token,fvector])

1710. return fvectors

1711. def ind_add(table):

1712. inds=[]

1713. foriin list(range(len(table))):

1714. if table[i][0]==1:

1715. rand=randint(0,9)

1716. inds.append(rand)

1717. return inds

1718.

1719. def ext_refs(doc):

1720. text=doc.text

1721. _p=[l

1722. strr=""

1723. out_pars=[]

1724. pars3=text.split("\n")

1725. pars2=[]

1726. for p in pars3:

1727. if not "------- "in p:

1728. pars2.append(p)

1729. pars=[]



Ny DéfatiigL;uu)g@uu&;g}u%@);tvd,;ua&4:\,1

1730. for parin pars2:

1731. chars=list(par)

1732. num_alphs=0

1733. for ch in chars:

1734. if ch in peralph+engalph+ENGALPH:
1735. num_alphs+=1

1736. if num_alphs>20 and (len(par.split(" "))>7) and (len(par.split(" "))<80):
1737. pars.append(par)

1738. for iin list(range(len(pars))):

1739. par=parsi]

1740. feats=Extract_features_Both(par)
1741. test_item=[]

1742. test_item.append(feats)

1743. df2=pd.DataFrame(test_item)

1744. x2=df2.drop(df2.columns[[]],axis=1)
1745. y_pred=svclassifier_ext_refs.predict(x2)
1746. if "...." in par:

1747. |_p.append(0)

1748. else:

1749. |_p.append(y_pred[0])

1750. out_pars.append(par)

1751. mean_ind=find_ind(l_p)

1752. n_|_p=edit_array(l_p,mean_ind)

1753. foriin list(range(len(n_l_p))):

1754. if n_I_p[i]==1:

1755. strr=strr+str(n_|_p[i])+str(n_I_p[i]))+str(n_|_pl[i])+out_pars[i]+"\r\n"
1756. return strr

1757.

1758. def detect_type_Eng(text):

1759. feats=Extract_features_type Eng(text)
1760. test_item=[]

1761. test_item.append(feats)

1762. df2=pd.DataFrame(test_item)

1763. x2=df2.drop(df2.columns[[]],axis=1)
1764. y_pred=svclassifier_Type_Eng.predict(x2)
1765. if y_pred==1:

1766. return "Journal”

1767. elif y_pred==2:

1768. return "Conference"

1769. elif y_pred==3:

1770. return "Book"

1771. elif y_pred==4:

1772. return "Thesis"

1773. else:

1774. return "NNN"

1775.

1776. def detect_type_Per(text):

1777. feats=Extract_features_type_Per(text)
1778. test_item=[]

1779. test_item.append(feats)

1780. df2=pd.DataFrame(test_item)

1781. x2=df2.drop(df2.columns[[]],axis=1)
1782. y_pred=svclassifier_Type_Per.predict(x2)
1783. if y_pred==1:

1784. return "Journal”

1785. elif y_pred==2:

1786. return "Conference"

1787. elif y_pred==3:

1788. return "Book"

1789. elif y_pred==4:

1790. return "Thesis"
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1791.
1792.
1793.
1794.
1795.
1796.
1797.
1798.
1799.
1800.
1801.
1802.
1803.
1804.
1805.
1806.
1807.
1808.
1809.
1810.
1811.
1812.
1813.
1814.
1815.
1816.
1817.
1818.
18109.
1820.
1821.
1822.
1823.
1824.
1825.
1826.
1827.
1828.
1829.
1830.
1831.
1832.
1833.
1834.
1835.
1836.
1837.
1838.
1839.
1840.
1841.
1842.
1843.
1844.
1845.
1846.
1847.
1848.
1849.
1850.
1851.

else:
return "NNN"

def add_neighbours_features_NameLabeling(table):
newtable=[]
for iin list(range(len(table))):
new_row=[]
new_row.append(i)
if table[i][0]==1:
temp=["0","0"]
else:
temp=[temp[1],tableli-1][len(table[0])-2]]
for jin list(range(2)):
new_row.append(templj])
for j in list(range(len(table[0]))):
new_row.append(table[i][j])
if i<len(table)-1:
if table[i+1][0]==0:
for jin list(range(1,len(table[0])-2)):
new_row.append(table[i+1][j])
else:
for jin list(range(1,len(table[0])-2)):
new_row.append("0")
else:
for jin list(range(1,len(table[0])-2)):
new_row.append("0")
newtable.append(new_row)
return newtable

def add_neighbours_features_Per(table):
newtable=[]
foriin list(range(len(table))):
new_row=[]
if table[i][0]==1 or i==0:
temp=["0","0","0"]
else:
temp=[temp[1],temp[2],table[i-1][len(table[0])-1]]
for jin list(range(3)):
new_row.append(templ[j])

for jin list(range(len(table[0]))):
new_row.append(table[i][j])

if i<len(table)-1:
if table[i+1][0]>table[i][0]:
for jin list(range(1,len(table[0])-1)):
new_row.append(table[i+1][j])
else:
for jin list(range(1,len(table[0])-1)):
new_row.append("0")
else:
for jin list(range(1,len(table[0])-1)):
new_row.append("0")
newtable.append(new_row)
return newtable

def add_neighbours_features_Eng(table):
newtable=[]
foriin list(range(len(table))):
new_row=[]
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1852. if table[i][0]==1 or i==0:

1853. temp=["0","0","0"]

1854. else:

1855. temp=[temp[1],temp[2],tableli-1][len(table[0])-2]]

1856. for jin list(range(3)):

1857. new_row.append(templ[j])

1858.

1859. for jin list(range(len(table[0])-1)):

1860. new_row.append(table[i][j])

1861.

1862. if i<len(table)-1:

1863. if table[i+1][0]>table[i][O]:

1864. for jin list(range(2,len(table[0])-2)):

1865. new_row.append(table[i+1][j])

1866. else:

1867. for jin list(range(2,len(table[0])-2)):

1868. new_row.append("0")

1869. else:

1870. for jin list(range(2,len(table[0])-2)):

1871. new_row.append("0")

1872. newtable.append(new_row)

1873. return newtable

1874.

1875. def strfeatures_to_intfeatures(table):

1876. Labels=["0","author","title","year","journal","volume","pages","publisher","address","bikhial","scho
ol","booktitle”,"series","month"]

1877. for iin list(range(len(table))):

1878. for jin list(range(len(table[i]))):

1879. if table[i][j] in Labels:

1880. table[i][j]=Labels.index(table[i][j])

1881. return table

1882. def most_frequent(List):

1883. counter =0

1884. num = List[0]

1885. for iin List:

1886. curr_frequency = List.count(i)

1887. if(curr_frequency> counter):

1888. counter = curr_frequency

1889. num =i

1890. return num

1891. def edit_lbls(out_tokens,out_lIbls):

1892. new_Ibls=[]

1893. temp=[]

1894. k=0

1895. foriin list(range(len(out_lbls))):

1896. #print(out_tokensli-k])

1897. if out_lbls[i]=="*"

1898. k+=1

1899. if out_lblsJi] in [1,2,4,7,8,10,11] and not is_contain_nonalphabetic(out_tokensJi-
k],peralph+engalph+ENGALPH):

1900. temp.append(out_|blsJi])

1901. else:

1902. if len(temp)>0:

1903. mf=most_frequent(temp)

1904. for jin list(range(len(temp))):

1905. new_lbls.append(mf)

1906. temp=[]

1907. if out_lbls[i]t="*"

1908. new_Ibls.append(out_Ibls[i])

1909. #print(new_lbls)

1910. foriin list(range(1,len(new_lbls)-1)):



Mo Défatfv_g6uu)g6>w|&;&@@Pw@wg},;w&4:\,1

1911. if new_lbls[i-1]==1 and new_lblIs[i+1]==1 and new_lbls[i]!=1:
1912. new_Ibls[i]=1
1913. for iin list(range(1,len(new_lbls)-2)):
1914. if new_lbls[i-
1]==1 and new_lblIs[i+2]==1 and (out_tokens][i] in ["s","and","&"] or out_tokens[i+1] in ["s","and","&"]):
1915. new_Ibls[i]=1
1916. new_Ibls[i+1]=1
1917. return new_lbls
1918.
19109. def parse_Per(ref):
1920. #print(ref.text)
1921. feats=Extract_features_Parse_Per(ref)
1922. tempstr=ref.text
1923. tempstr=Virayesh_Per(tempstr)
1924, Author=""
1925. Title=""
1926. Year=""
1927. Journal=""
1928. Volume=""
1929. Pages=""
1930. Publisher=""
1931. Address=""
1932. School=""
1933. Conference=""
1934. Seri=""
1935. Month=""
1936. temp=[0,0,0]
1937. for i in list(range(len(feats))):
1938. new_row=[]
1939. for jin list(range(3)):
1940. new_row.append(templj])
1941. for jin list(range(len(feats[0][1]))):
1942, new_row.append(feats[i][1][i])
1943. for jin list(range(1,len(feats[0][1]))):
1944. if i<len(feats)-1:
1945. new_row.append(feats[i+1][1][j])
1946. else:
1947. new_row.append(0)
1948. test_item=[]
1949. test_item.append(new_row)
1950. y_pred=svclassifier_Parse_Per.predict((test_item))
1951. temp=[temp[1],temp[2],y_pred[0]]
1952. token=feats[i][0]
1953. if y_pred[0]==1:
1954, index=tempstr.find(feats[i][0])
1955. lI=len(feats[i][0])
1956. if tempstrindex+ll:index+I1+1] in ["."",","" e ="
1957. if tempstr{index+ll+1:index+I+2] in [".",",""","" e "
1958. token=tempstr[index:index+l1+2]
1959. else:
1960. token=tempstr[index:index+l1+1]
1961. out_lbls.append(y_pred[0])
1962. out_tokens.append(token)
1963. index=tempstr.find(token)
1964. lI=len(token)
1965. tempstr=tempstr[index+Il:]
1966. while tempstr[:1]=="":
1967. tempstr=tempstr[1:]
1968. if tempstr[:1] in """, e
1969. out_lbls.append("*")

1970. fin_lbls=edit_Ibls(out_tokens,out_lbls)
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1971. for i in list(range(len(fin_Ibls))):

1972. if fin_lbls[i]==1:

1973. Author=Author+ out_tokens[i]+" "

1974. elif fin_Ibls[i]==2:

1975. Title=Title+ out_tokensl[i]+" "

1976. elif fin_Ibls[i]==3:

1977. Year=Year+ out_tokens[i]+" "

1978. elif fin_lbls[i]==4:

1979. Journal=Journal+ out_tokensl[i]+" "

1980. elif fin_lbls[i]==5:

1981. Volume=Volume+ out_tokens[i]+" "

1982. elif fin_lbls[i]==6:

1983. Pages=Pages+ out_tokens[i]+" "

1984. elif fin_Ibls[i]==7:

1985. Publisher=Publisher+ out_tokens][i]+" "

1986. elif fin_Ibls[i]==8:

1987. Address=Address+ out_tokens[i]+" "

1988. elif fin_lbls[i]==10:

1989. School=School+ out_tokensJ[i]+" "

1990. elif fin_Ibls[i]==11:

1991. Conference=Conference+ out_tokens[i]+" "

1992. elif fin_lbls[i]==12:

1993. Seri=Seri+ out_tokens[i]+" "

1994, elif fin_lbls[i]==13:

1995. Month=Month+ out_tokensl[i]+" "

1996. auths_lbls=sep_auths_assign_lbls(Author)

1997. authorss=sep_auths(auths_lbls)

1998. if len(Year.split(" "))>1:

1999. for yin Year.split(" "):

2000. try:

2001. if (int(y) or int(y[:-1])) and 3<len(list(y))<6:

2002. Year=y

2003. break

2004. except:

2005. pass

2006. print(authorss)

2007. print("Author:= "+"-----" join(authorss))

2008. print("Title:= "+Title)

2009. print("Year:= "+Year)

2010. print("Journal:= "+Journal)

2011. print("Volume:= "+Volume)

2012. print("Pages:= "+Pages)

2013. print("Publisher:= "+Publisher)

2014. print("Address:= "+Address)

2015. print("School:= "+School)

2016. print("Conference:= "+Conference)

2017. print("Seri:= "+Seri)

2018. print("Month:= "+Month)

2019. if ref.type=="Journal":

2020. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,Journal,Volume,Pages,Address,Seri,M
onth,ref.text)

2021. elif ref.type=="Conference":

2022. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,Conference,Volume,Pages,Address,Se
ri, Month,ref.text)

2023. elif ref.type=="Book":

2024. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,Publisher,Volume,Pages,Address,Seri,
Month,ref.text)

2025. elif ref.type=="Thesis":

2026. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,School,Volume,Pages,Address,Seri,M

onth,ref.text)
2027. else:
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2028. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,School,Volume,Pages,Address,Seri,M
onth,ref.text)

2029. return new_ref

2030. def parse_Eng(ref):

2031. tempstr=ref.text

2032. tempstr=Virayesh_Eng(tempstr)

2033. tempstr=tempstr.lower()

2034. feats=Extract_features_Parse_Eng(ref)

2035. Author=""

2036. Title=""

2037. Year=""

2038. Journal=""

2039. Volume=""

2040. Pages=""

2041. Publisher=""

2042. Address=""

2043. School=""

2044. Conference=""

2045. Seri=""

2046. Month=""

2047. temp=[0,0,0]

2048. for i in list(range(len(feats))):

2049. new_row=[]

2050. for jin list(range(3)):

2051. new_row.append(templj])

2052. for jin list(range(len(feats[0][1]))):

2053. new_row.append(feats[i][1][j])

2054, for jin list(range(1,len(feats[0][1]))):

2055. if i<len(feats)-1:

2056. new_row.append(feats[i+1][1][j])

2057. else:

2058. new_row.append(0)

2059. test_item=[]

2060. test_item.append(new_row)

2061. y_pred=svclassifier_Parse_Eng.predict((test_item))

2062. temp=[temp[1],temp[2],y_pred]

2063. if y_pred[0]==1:

2064. index=tempstr.find(feats[i][0])

2065. lI=len(feats[i][0])

2066. if tempstr[index+ll:index+I1+1] in ["."",""", " e s

2067. if tempstr{index+ll+1:index+I+2] in [".",",""","" e "

2068. token=tempstr[index:index+l+2]

2069. else:

2070. token=tempstr[index:index+l1+1]

2071. out_lbls.append(y_pred[0])

2072. out_tokens.append(token)

2073. index=tempstr.find(token)

2074. lI=len(token)

2075. tempstr=tempstr[index+Il:]

2076. while tempstr[:1]=="":

2077. tempstr=tempstr[1:]

2078. if tempstr[:1] in ["."0,00 e

2079. out_lbls.append("*")

2080. fin_Ibls=edit_Ibls(out_tokens,out_lbls)

2081. for iin list(range(len(fin_lbls))):

2082. if fin_Ibls[i]==1:

2083. Author=Author+ out_tokens[i]+" "

2084. elif fin_Ibls[i]==2:

2085. Title=Title+ out_tokens[i]+" "

2086. elif fin_lbls[i]==3:

2087. Year=Year+ out_tokens[i]+" "
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2088. elif fin_Ibls[i]==4:

2089. Journal=Journal+ out_tokens[i]+" "

2090. elif fin_Ibls[i]==5:

2091. Volume=Volume+ out_tokens[i]+" "

2092. elif fin_lbls[i]==6:

2093. Pages=Pages+ out_tokensJ[i]+" "

2094, elif fin_Ibls[i]==7:

2095. Publisher=Publisher+ out_tokens[i]+" "

2096. elif fin_lbls[i]==8:

2097. Address=Address+ out_tokens[i]+" "

2098. elif fin_Ibls[i]==10:

2099. School=School+ out_tokens[i]+" "

2100. elif fin_Ibls[i]==11:

2101. Conference=Conference+ out_tokens[i]+" "

2102. elif fin_lbls[i]==12:

2103. Seri=Seri+ out_tokens[i]+" "

2104. elif fin_Ibls[i]==13:

2105. Month=Month+ out_tokens][i]+" "

2106. auths_lbls=sep_auths_assign_lbls(Author)

2107. authorss=sep_auths(auths_lbls)

2108. if len(Year.split(" "))>1:

2109. for y in Year.split(" "):

2110. try:

2111. if (int(y) or int(y[:-1])) and 3<len(list(y))<6:

2112. Year=y

2113. break

2114, except:

2115. pass

2116. print(authorss)

2117. print("Author:= "+"-----".join(authorss))

2118. print("Title:= "+Title)

2119. print("Year:= "+Year)

2120. print("Journal:= "+Journal)

2121. print("Volume:= "+Volume)

2122. print("Pages:= "+Pages)

2123. print("Publisher:= "+Publisher)

2124, print("Address:= "+Address)

2125. print("School:= "+School)

2126. print("Conference:= "+Conference)

2127. print("Seri:= "+Seri)

2128. print("Month:= "+Month)

2129. if len(Year.split(" "))>1:

2130. if Year.split(" ")[0]==Year.split(" ")[1]:

2131. Year=Year.split(" ")[0]

2132, if ref.type=="Journal":

2133. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,Journal,Volume,Pages,Address,Seri,M
onth,ref.text)

2134. elif ref.type=="Conference":

2135. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,Conference,Volume,Pages,Address,Se
ri, Month,ref.text)

2136. elif ref.type=="Book":

2137. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,Publisher,Volume,Pages,Address,Seri,
Month,ref.text)

2138. elif ref.type=="Thesis":

2139. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,School,Volume,Pages,Address,Seri,M
onth,ref.text)

2140. else:

2141. new_ref=Reference(ref.lang,ref.type,authorss,Title,Year,School,Volume,Pages,Address,Seri,M
onth,ref.text)

2142. return new_ref

2143.
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2144. with codecs.open(files_dir+"\\Per-jn.txt", 'r',encoding="utf-8") as file:
2145, rtext=file.read()

2146. rtext=Virayesh_Per(rtext)

2147. jnames_scores_Per=rtext.split("\r\n")

2148. with codecs.open(files_dir+"Per-AuthNames.txt", 'r',encoding="utf-8") as file:
2149. rtext=file.read()

2150. rtext=Virayesh_Per(rtext)

2151. names_Per=rtext.split("\r\n")

2152. with codecs.open(files_dir+"\\Per-TitWords.txt", 'r',encoding="utf-8") as file:
2153. rtext=file.read()

2154, rtext=Virayesh_Per(rtext)

2155. tw_scores_Per=rtext.split("\r\n")

2156. with codecs.open(files_dir+"\\Per-cn.txt", 'r',encoding="utf-8") as file:
2157. rtext=file.read()

2158. rtext=Virayesh_Per(rtext)

2159. cnames_scores_Per=rtext.split("\r\n")

2160. with codecs.open(files_dir+"\Eng-jn.txt", 'r',encoding="utf-8") as file:
2161. rtext=file.read()

2162. rtext=Virayesh_Eng(rtext)

2163. jnames_Eng=rtext.split("\r\n")

2164. with codecs.open(files_dir+"\Eng-cn.txt", 'r',encoding="utf-8") as file:
2165. rtext=file.read()

2166. rtext=Virayesh_Eng(rtext)

2167. cnames_Eng=rtext.split("\r\n")

2168. with codecs.open(files_dir+"\Eng-pn.txt", 'r',encoding="utf-8") as file:
2169. rtext=file.read()

2170. rtext=Virayesh_Eng(rtext)

2171. pnames_Eng=rtext.split("\r\n")

2172.

2173.

2174, def prepare():

2175. with codecs.open(files_dir+"\\Citation-Export-Outputs.txt", 'r',encoding="'utf-8'") as file:
2176. taged_text=file.read()

2177. taged_pars2=taged_text.split("\r\n")

2178. taged_pars=[]

2179. for taged_par in taged_pars2:

2180. if len(list(taged_par))>30 and len(taged_par.split(" "))>5:
2181. taged_pars.append(taged_par)

2182. fvectors=]]

2183. for iin list(range(len(taged_pars))):

2184. taged_par=taged_pars]i]

2185. par_tag=taged_par[:3]

2186. par_text=taged_par

2187. fvector=Extract_features_Both(par_text)

2188. bool_tag=0

2189. if par_tag=="111":

2190. bool_tag=1

2191. fvector.append(bool_tag)

2192. fvectors.append(fvector)

2193. dfl=pd.DataFrame(fvectors)

2194. x1=dfl.drop(dfl.columns|[len(fvectors[0])-1]],axis=1)

2195. y1=dfl[dfl.columns[len(fvectors[0])-1]]

2196. svclassifier_ext_refs.fit(x1, y1)

2197.

2198. with codecs.open(files_dir+"\\Eng-Taged-Refs-Type-Train.txt", 'r',encoding="utf-8") as file:
2199. taged_text=file.read()

2200. taged_pars2=taged_text.split("\r\n")

2201. taged_pars=[]

2202. for taged_par in taged_pars2:

2203. if len(list(taged_par))>30 and len(taged_par.split(" "))>5:

2204. taged_pars.append(taged_par)
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2205. fvectors=]]

2206. for iin list(range(len(taged_pars))):

2207. taged_par=taged_pars]i]

2208. par_tag=taged_par[:3]

2209. par_text=taged_par[3:]

2210. fvector=Extract_features_type_Eng(par_text)
2211. tag=0

2212. if par_tag=="3J3J":

2213. tag=1

2214. elif par_tag=="CCC":

2215. tag=2

2216. elif par_tag=="BBB":

2217. tag=3

2218. elif par_tag=="TTT":

2219. tag=4

2220. fvector.append(tag)

2221. fvectors.append(fvector)

2222. dfl=pd.DataFrame(fvectors)

2223. x1=dfl.drop(dfl.columns|[len(fvectors[0])-1]],axis=1)
2224, y1=dfl[dfl.columns[len(fvectors[0])-1]]

2225. svclassifier_Type_Eng.fit(x1, y1)

2226.

2227.

2228. with codecs.open(files_dir+"\\Per-Taged-Refs-Type-Train.txt", 'r',encoding="utf-8") as file:
2229. taged_text=file.read()

2230. taged_pars2=taged_text.split("\r\n")

2231. taged_pars=[]

2232. for taged_par in taged_pars2:

2233. if len(list(taged_par))>30 and len(taged_par.split(" "))>5:
2234. taged_pars.append(taged_par)

2235. fvectors=]]

2236. for iin list(range(len(taged_pars))):

2237. taged_par=taged_parsi]

2238. par_tag=taged_par[:3]

2239. par_text=taged_par[3:]

2240. fvector=Extract_features_type_Per(par_text)
2241. tag=0

2242. if par_tag=="33J":

2243. tag=1

2244, elif par_tag=="CCC":

2245, tag=2

2246. elif par_tag=="BBB":

2247. tag=3

2248. elif par_tag=="TTT":

2249. tag=4

2250. fvector.append(tag)

2251. fvectors.append(fvector)

2252. dfl=pd.DataFrame(fvectors)

2253. x1=df1.drop(dfl.columns[[len(fvectors[0])-1]],axis=1)
2254. y1=df1[dfl.columns[len(fvectors[0])-1]]

2255. svclassifier_Type_Per fit(x1, y1)

2256.

2257. wb=load_workbook(files_dir+'\Eng-Final-1000-4x250.xIsx’)
2258. mylist=xIsx_to_list(wb)

2259. myflist=add_neighbours_features_Eng(mylist)
2260. myfflist=strfeatures_to_intfeatures(myflist)
2261. dfl=pd.DataFrame(myfflist)

2262. x1=dfl.drop(dfl.columns|[4,48]],axis=1)

2263. y1=df1[dfl.columns[48]]

2264. svclassifier_Parse_Eng.fit(x1, y1)

2265.
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2266. wb=load_workbook(files_dir+"\Per-Final-1000-4x250.xIsX")

2267. mylist=xIsx_to_list(wb)

2268. myflist=add_neighbours_features_Per(mylist)

2269. myfflist=strfeatures_to_intfeatures(myflist)

2270. df1=pd.DataFrame(myfflist)

2271. x1=dfl.drop(dfl.columns[[len(mylist[0])+2]],axis=1)

2272. y1=df1[dfl.columns[len(mylist[0])+2]]

2273. svclassifier_Parse_Per fit(x1, y1)

2274.

2275. wb=load_workbook('C:/E/Fin-Name-Labeling.xlIsx’)

2276. mylist=xIsx_to_list(wb)

2277. myflist=add_neighbours_features_NameLabeling(mylist)

2278. df1=pd.DataFrame(myflist)

2279. x1=dfl.drop(dfl.columns[[0,22,23]],axis=1)

2280. y1=dfl[dfl.columns[22]]

2281. svclassifier_NameLabeling.fit(x1, y1)

2282.

2283.

2284, class Reference:

2285.

2286. def __init__(self, ref_lang, ref_type, ref_authors, ref_title, ref_year, ref_venue, ref_volume, ref_pa
ges,ref_address,ref_seri,ref_month,ref_text):

2287. self.lang=ref_lang

2288. self.type=ref_type

2289. self.authors = ref_authors

2290. self.title=ref_title

2291. self.year=ref_year

2292. self.venue=ref_venue

2293. self.volume=ref_volume

2294, self.pages=ref_pages

2295. self.address=ref_address

2296. self.seri=ref_seri

2297. self.month=ref_month

2298. self.text=ref_text

2299.

2300.

2301. def lang(text):#### taeen zaban matn voodi (farsi ya englisi)

2302. num_per=0

2303. num_eng=0

2304. for cin list(text):

2305. if cin peralph:

2306. num_per+=1

2307. elif c in engalph+ENGALPH:

2308. num_eng+=1

2309. if num_per>=num_eng:

2310. return "Persian”

2311. else:

2312. return "English"

2313. def is_a_author_match(authl1l,auth22):

2314. authl=auth11.split("@")

2315. auth2=auth22.split("@")

2316. try:

2317. if auth1[0]==auth2[0]:

2318. if authl1[1][:1]==auth2[1][:1]:

23109. return True

2320. except:

2321. return False

2322. return False

2323.

2324, def find_ind_matching_author(new_auth):

2325. for auth in authors_table:
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2326. if is_a_author_match(auth[1],new_auth):
2327. return auth[0]

2328. return -1

2329.

2330. def n_grams(n,text):

2331. text=text.replace("&","and")

2332. text=text.replace(" ","")

2333. text=text.replace(" ","")

2334, n_gs=[]

2335. if len(text)<n:

2336. n_gs.append(text)

2337. else:

2338. for iin list(range(len(text)-n+1)):

2339. n_gs.append(text[i:i+n])

2340. return n_gs

2341. def jaccard_similarity(list1, list2):

2342. intersection = len(list(set(listl).intersection(list2)))
2343. union = (len(listl) + len(list2)) - intersection
2344, return float(intersection) / union

2345. def overlap_similarity(list1,list2):

2346. intersection = len(list(set(listl).intersection(list2)))
2347. minn = min(len(listl) , len(list2))

2348. return float(intersection) / minn

2349. def levenshtein_similarity(seql, seq2):

2350. size_x = len(seql) + 1

2351. size_y =len(seq2) + 1

2352. matrix = np.zeros ((size_x, size_y))

2353. for x in range(size_x):

2354. matrix [x, 0] = x

2355. for y in range(size_y):

2356. matrix [0, y] =y

2357.

2358. for xin range(1, size_x):

2359. for y in range(1, size_y):

2360. if seql[x-1] == seq2[y-1]:

2361. matrix [x,y] = min(

2362. matrix[x-1, y] + 1,

2363. matrix[x-1, y-1],

2364. matrix[x, y-1] + 1

2365.

2366. else:

2367. matrix [x,y] = min(

2368. matrix[x-1,y] + 1,

2369. matrix[x-1,y-1] + 1,

2370. matrix[x,y-1] + 1

2371.

2372. return float(1)-(matrix[size_x - 1, size_y - 1])/max(size_x,size_y)
2373. def fittest_venue_match(new_venue):

2374. possible_matches=[]

2375. for ven in venues_table:

2376. out=is_a_venue_match(ven[1],new_venue)
2377. if out[1]==-2:

2378. return -2

2379. if out[1]>0:

2380. possible_matches.append([ven[0],out[1]])
2381. if len(possible_matches)<1:

2382. return -1

2383. fittest=possible_matches[0][0]

2384. sim=possible_matches[0][1]

2385. for p in possible_matches:

2386. if p[1]>sim:
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2387. fittest=p[0]

2388. sim=p[1]

2389. return fittest

2390.

2391. def is_a_venue_match(venll,ven22):

2392. stopws=["&","and ","a"," an "," the "]

2393. output=[]

2394. n=3

2395. t1=0.7

2396. t11=0.6

2397. t2=0.8

2398. t12=0.7

2399. t3=0.9

2400. venl=venll.lower()

2401. ven2=ven22.lower()

2402. if lang(venl)=="Persian":

2403. venl=Virayesh_Per(venl)

2404, else:

2405. venl=Virayesh_Eng(venl)

2406. if lang(ven2)=="Persian":

2407. ven2=Virayesh_Per(ven2)

2408. else:

2409. ven2=Virayesh_Eng(ven2)

2410. for swin stopws:

2411. venl=venl.replace(sw," ")

2412. ven2=ven2.replace(sw," ")

2413. venl=venl.replace(" "," ")

2414, ven2=ven2.replace(" "," ")

2415. while venl[:1]=="":

2416. venl=venl[l:]

2417, while ven2[-1:]=="":

2418. ven2=ven2[:-1]

2419. output.append(venl)

2420. lang_1=lang(venl)

2421. lang_2=lang(ven2)

2422. if lang_1!=lang_2:

2423. output.append(0)

2424, return output

2425. v_1=n_grams(n,venl)

2426. v_2=n_grams(n,ven2)

2427. ven_111=venl

2428. ven_222=ven2

2429. for cw in common_words_in_venues:

2430. ven_111=ven_111.replace(cw,")

2431. ven_222=ven_222.replace(cw,")

2432. if len(ven_222.replace(" ","))<2:

2433. output.append(-2)

2434, return output

2435. if lang_1=="Persian":

2436. if jaccard_similarity(v_1,v_2)>t1:

2437. if levenshtein_similarity(venl,ven2)>t11:

2438. output.append(levenshtein_similarity(venl,ven2))

2439, elif overlap_similarity(n_grams(3,ven_111),n_grams(3,ven_222))>t3 and math.fabs(len(n_gram
s(3,ven_111))-len(n_grams(3,ven_222)))<10:

2440. output.append(overlap_similarity(v_1,v_2))

2441.

2442, else:

2443. if jaccard_similarity(v_1,v_2)>t2:

2444, if levenshtein_similarity(venl,ven2)>t12:

2445, output.append(levenshtein_similarity(venl,ven2))
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2446. elif overlap_similarity(n_grams(3,ven_111),n_grams(3,ven_222))>t3 and math.fabs(len(n_gram
s(3,ven_111))-len(n_grams(3,ven_222)))<10:

2447. output.append(overlap_similarity(v_1,v_2))

2448. if len(output)==1:

2449. output.append(0)

2450. return output

2451.

2452. def is_a_match_title(tit11,tit22):

2453. n=3

2454, t1=0.7

2455, t11=0.5

2456. titl=tit11.lower()

2457. tit2=tit22.lower()

2458. titl=Virayesh_Both(titl)

2459. tit2=Virayesh_Both(tit2)

2460. lang_1=lang(tit1)

2461. lang_2=lang(tit2)

2462, if lang_1!=lang_2:

2463. return O

2464, t_1=n_grams(n,titl)

2465. t_2=n_grams(n,tit2)

2466. if jaccard_similarity(t_1,t_2)>t1:

2467. if levenshtein_similarity(tit1,tit2)>t11:

2468. return levenshtein_similarity(tit1,tit2)

24609. return O

2470.

2471. def add_a_new_document(doc):

2472. ind_of_authors=[]

2473. for auth in doc.authors:

2474, ind=find_ind_matching_author(auth)

2475. if ind==-1:

2476. ind=len(authors_table)

2477. authors_table.append([len(authors_table),auth])

2478. ind_of_authors.append(ind)

2479. ind_of_venue=fittest_venue_match(doc.venue)

2480. if ind_of_venue==-1:

2481. ind_of_venue=len(venues_table)

2482. venues_table.append([ind_of_venue,doc.venue])

2483. ind_of_doc=len(documents_table)

2484. documents_table.append([ind_of_doc,doc.lang,doc.type,ind_of_authors,doc.title,doc.year,ind_of _
venue,doc.volume,doc.pages,doc.seri,doc.month,doc.address])

2485. list_of refs=ext_refs(doc)

2486. refs_texts=list_of_refs.split("\r\n")

2487. k=0

2488. for ref_tin refs_texts:

2489. flag=False

2490. ref_text=ref t

2491. if ref_text[:1]=="[":

2492. while ref_text[:1]=="":

2493. ref_text=ref_text[1:]

2494. if ref_text[:1]=="("

2495, while ref_text[:1]==")":

2496. ref_text=ref_text[1:]

2497, k+=1

2498. ind_of_authors=[]

2499. authors_existance=|]

2500. lang_=lang(ref_text)

2501. if lang_=="Persian":

2502. type_=detect_type_Per(ref_text)

2503. ref=Reference("Persian”,type_,[],"N/A","N/A","N/A","N/A","N/A","N/A""N/A","N/A",ref_text)

2504. parsed_ref=parse_Per(ref)
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2505. elif lang_=="English":

2506. type_=detect_type_Eng(ref_text)

2507. ref=Reference("English",type_,[1,"N/A","N/A","N/A","N/A","N/A","N/A","N/A","N/A" ref_text)

2508. parsed_ref=parse_Eng(ref)

2509. for auth in parsed_ref.authors:

2510. ind=find_ind_matching_author(auth)

2511. ind_of_authors.append(ind)

2512,

2513. ind_of_venue=-2

2514, if len(list(parsed_ref.venue))>5:

2515. ind_of_venue=fittest_venue_match(parsed_ref.venue)

2516. if ind_of_venue==-1:

2517. ind_of_venue=len(venues_table)

2518. venues_table.append([ind_of_venue,parsed_ref.venue])

2519. ind_of_ref=-1

2520. if len(ind_of_authors)>0:

2521. ind_of_ref=fittest_ref_match(parsed_ref,ind_of_authors,ind_of_venue)

2522. if ind_of_ref==-1:

2523. new_ind_of_authors=[]

2524, for iin list(range(len(parsed_ref.authors))):

2525. if ind_of_authors[i]==-1:

2526. new_ind_of_authors.append(len(authors_table))

2527. authors_table.append([len(authors_table),parsed_ref.authorsi]])

2528. else:

2529. new_ind_of_authors.append(ind_of_authors][i])

2530. ind_of_ref=len(documents_table)

2531. documents_table.append([ind_of_ref,lang_,type_,new_ind_of_authors,parsed_ref.title,parsed
_ref.year,ind_of_venue,parsed_ref.volume,

2532. parsed_ref.pages,parsed_ref.address,parsed_ref.seri,parsed_ref.month])

2533.

2534. citations_table.append([ind_of_ref,ind_of doc])

2535.

2536. def fittest_ref_match(new_ref,ind_of_authors,ind_of_venue):

2537. possible_matches=[]

2538. for doc in documents_table:

2539. if new_ref.lang==doc[1] and new_ref.type==docl[2]:

2540. if len(doc[3])>0:

2541. if doc[3][0]==ind_of_authors[0]:

2542. tit_match=is_a_match_title(doc[4],new_ref.title)

2543. if tit_match>0:

2544, possible_matches.append([tit_match,doc[0]])

2545. if len(possible_matches)>=1:

2546. out_ind=possible_matches[0][1]

2547. sim=possible_matches[0][0]

2548. for p in possible_matches:

2549. if p[0]>sim:

2550. out_ind=p[1]

2551. sim=p[0]

2552, return out_ind

2553. else:

2554, for doc in documents_table:

2555, if new_ref.lang==doc[1] and new_ref.type==doc[2]:

2556. if new_ref.year==doc[5] and ind_of_venue==doc[6]:

2557. if len(set(ind_of_authors).intersection(set(doc[3])))>0:

2558. if jaccard_similarity(n_grams(3,doc[4]),n_grams(3,new_ref.title))>0.6:

2559. return doc[0]

2560. elif new_ref.volume==doc[7] and new_ref.pages==doc[8]:

2561. if jaccard_similarity(n_grams(3,doc[4]),n_grams(3,new_ref.title))>0.6:

2562. return doclO]

2563.

2564. return -1
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2565.
2566.
2567.
2568.
2569.
2570.

prepare()

for iin list(range(1,101)):
start = time.time()
text = docx2txt.process(files_dir+"\Inputs\\"+str(i)+".docx")
doc=Document("Persian”,"Thesis",['N. Pakniat"],"Title","1395","venue","1","20-

30","address","1","Jun" text)

2571.
2572.
2573.
2574,
2575.
2576.
2577.
2578.
2579.
2580.
2581.
2582.
2583.
2584.
2585.
2586.
2587.
2588.
2589.
2590.
2591.
2592.
2593.
2594.
2595.
2596.
2597.
2598.
2599.
2600.
2601.
2602.
2603.
2604.
2605.
2606.
2607.

add_a_new_document(doc)
elapsed_time = (time.time() - start)
print(elapsed_time)
print("-------------m----—-- ")

tmp=
for doc in documents_table:
for cin doc:
tmp=tmp-+str(c)+"\t"
tmp=tmp][:-1]
tmp=tmp+"\r\n"
with codecs.open(files_dir+"\\Outputs\\Docs-Table.txt", 'w',encoding="utf-8") as file:
file.write(tmp)
tmp=""
for auth in authors_table:
for ain auth:
tmp=tmp+str(a)+"\t"
tmp=tmp][:-1]
tmp=tmp+"\r\n"
with codecs.open(files_dir+"\\Outputs\\Auths-Table.txt", 'w',encoding="utf-8") as file:
file.write(tmp)
tmp=""
for citation in citations_table:
for cin citation:
tmp=tmp+str(c)+"\t"
tmp=tmp][:-1]
tmp=tmp+"\r\n"
with codecs.open(files_dir+"\\Outputs\\Citations-Table.txt", 'w',encoding="utf-8") as file:
file.write(tmp)
tmp=""
for ven in venues_table:
for vin ven:
tmp=tmp+str(v)+"\t"
tmp=tmp][:-1]
tmp=tmp+"\r\n"
with codecs.open(files_dir+"\\Outputs\\Venues-Table.txt", 'w',encoding="utf-8") as file:
file.write(tmp)
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Abstract

Citations, provided usually at the end of the scientific documents, can be used as a tool to retrieve
information of interest. In addition, they can be used as a measure to evaluate the impact or significance of
scientific documents and at a higher level, to evaluate individual’s performances for promotions and grants.
The use of citations for the mentioned purposes requires the construction of the citation networks to enable
determination of the relationships between entities such as documents, researchers, journals, universities
and research institutes, publications, etc. Traditional (manual) methods for the construction of citation
networks on collections of scientific documents are very time consuming and almost impossible for large
collections of documents. As a result, we need autonomous methods for construction the citation networks.
Iranian Science Database (GANJ) is one of the most important scientific sources in Persian language. It has
been developed by the Iranian Research Institute for Information Science and Technology (lranDoc) and
includes most of the completed theses by Iranian researchers. Due to the importance of this database and
the lack of methods for autonomous citation network construction in Persian, in this study, we address this
problem. In this regard, first, the problem of autonomous citation network construction is divided into
some subproblems such as citation extraction, reference type detection, citation parsing and citation
matching; and then, considering these problems as classification problems, we use machine learning
methods and approximate string matching algorithms to solve them.

It should be noted that due to the frequency of using references to English documents in Persian
documents, in addition to Persian-language references, the proposed solutions also consider References
written in English language. The used machine learning method in this research is the support vector
machine, which is a supervised method. In order to use supervised machine learning methods, there should
be available some labeled datasets for the training and the testing of the methods, Due to the lack of such
datasets for the Persian language, several such datasets are also created in this study.
At the end, the solutions provided for the mentioned subproblems ofare merged in a software module. The
designed module, on input of a collection of scientific documents and their corresponding metadata,
constructs the underlying citation network and outputs it in Json format. The obtained precision, recall and
F1 measures in overall evaluation of the proposed module are 1, 0.78 and 0.88, respectively, which are
quite promising.

Keywords: Citation network, Citation indexing, Citation parsing, Citation matching, Classification,
Machine learning, Support vector machine, Levenshtein distance.
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