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. import
. import
import
. import
. import
import
. import
9. import

oNoOUVT D WNER

. from

emgg,:gg,\r

future__ import unicode_literals
re

pickle

time

docx2txt

logging

matplotlib.pyplot as plt

0s

codecs

10. import numpy as np

11. from docx import Document

12. from docx.shared import Inches

13. from unidecode import unidecode

14. from random import randint

15. import pandas as pd

16. from sklearn.naive_bayes import GaussianNB
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17. from sklearn.linear_model import LogisticRegression

18. from sklearn.svm import SVC

19. from sklearn.metrics import classification_report,
confusion_matrix

20. import math

21. clssfr = GaussianNB()

22. #clssfr = LogisticRegression(random_state=3)

23. #clssfr = SVC(C=4,kernel="linear',probability=True)

24.

25. current_dir=os.getcwd()

26. files_dir=current_dir+"\Data"

27.

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

29.

30. def convertnumbs(txt):

31. e

32. Converts the Persian numbers to English numbers.

33.

34. Parameters:

35. txt (string): input text.

36.

37. Returns:

38. newtxt: output text.

39. e

40. newtxt=""

41. for c in txt:

42. if c=="y":

43. newtxt=newtxt+unidecode(str(1))

44. elif c=="v":

45, newtxt=newtxt+unidecode(str(2))

46. elif c=="v":

47. newtxt=newtxt+unidecode(str(3))

48. elif c=="¥¢":

49. newtxt=newtxt+unidecode(str(4))

50. elif c=="0":

51. newtxt=newtxt+unidecode(str(5))

52. elif c=="+¢":

53. newtxt=newtxt+unidecode(str(6))

54. elif c=="v":

55. newtxt=newtxt+unidecode(str(7))

56. elif c=="A":

57. newtxt=newtxt+unidecode(str(8))

58. elif c=="4q":

59. newtxt=newtxt+unidecode(str(9))

60. elif c==":":

61. newtxt=newtxt+unidecode(str(9))

62. else:

63. newtxt=newtxt+c

64. return newtxt
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65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.

Unifies the characters in Persian Language.

def edit_text(text):

Parameters:

text (

Returns:
text:

string):

output text.

text:convertnumbs(text)

text=text.
text=text
text=text.
text=text.
text=text
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text
text=text.
text=text.
text=text.
text=text.
text=text
text=text.
text=text.
text=text.
text=text
text=text.
text=text
text=text.
text=text
text=text.
text=text
text=text.
text=text
text=text
text=text
text=text.
text=text
text=text.
text=text
text=text.

.replace(

.replace(

.replace(

.replace("s
.replace("s
.replace("s
i
.replace(" T"
|II
.replace("
.replace("
.replace("

.replace("

.replace("o

Peplace(ll non

Il)}ll n

replace(
replace(

nmy n. n
nmonon

replace(
replace("-
replace("-
replace(
replace(
replace(

men n

nyn n

.Peplace("&" "

replace("b
r‘eplace(ll L1 n

L'
o
f

N N N N N N N N N N N

)
)

Peplace(ll l_ll n Il)
I"eplaCE(" nmon Il)

«“
n;n n

replace("s
replace("s
replace("s

replace("s

replace("s

replace("

replace("

Tll
|ll
-
|Il ]

replace("

s
[

" ]
|
mwesnoon

f

replace(

replace("o

Q

")
s")
s")
s")
s")
s")
s")
s")
s")
)
)
)
)
)
)
)
)
)
<)
<)

-

input text.
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113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.

text=text.

text=text

text=text

text=text

text=text

text=text

text=text

text=text

text=text

text=text

text=text

text=text
text=text

text=text

text=text

text=text

text=text

text=text

text=text

text=text

.replace("o
text=text.
.replace("s
text=text.
.replace("»
text=text.
.replace("o
text=text.
.replace("s
text=text.
.replace("s
text=text.
.replace("s
text=text.
.replace("s
text=text.
.replace("z",
text=text.
.replace(":",
text=text.
.replace(":",
.replace(".s",
text=text.
.replace(" ",
text=text.
.replace(".",
text=text.
.replace(",",
text=text.
.replace(".x",
text=text.
.replace(".",
text=text.
.replace("s",
text=text.
.replace(" 4",
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.

replace("o

replace("o

replace("s

; mon "

replace("

; mon "

replace("

replace("»

replace("o

u,n u“

replace(’ Q","Q

replace(’ a","‘

replace("z",

(]
z
d
d

replace("s"," 2"
c
S
S
S
S
S
S

<)
<)
<)
o)
o)
o)
o)
o)
o)
o)
o)
o)
o)
)

)
o)
)
)
)
)

)

)

)
")
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

replace(".,",

replace("3","

replace(" 3",

replace(".",

J
Q
P
replace("x","~
P
d

replace(" 4",

i)
replace("<","¢
d

replace(" ",

replace(".",

J
w
replace(",",",
replace("2","J
Peplace("j","s"
(@]
d
&
)
&

replace(",",

replace(">",

replace("‘ ,

replace("s",

replace("x",
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160.
1e61.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.

text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.

text=text

text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.
text=text.

text=text

text=text

text=text.
text=text.

text=text

text=text.
text=text.
text=text.
text=text.

2
3
4
.replace("o","5"
8
7
6
[

replace("

replace(""" "o
replace("x
replace("..
replace("x
replace(

replace("d","g"
replace(" ","1")
replace(":","")
replace("vy",
replace("v",
replace("s<",

%)
)
)
)
s")

replace("A",
replace("v",
replace("1","'

replace("s",

)
)
)
)
")
)
)
)
s")

replace(",

replace("\ufeff" ")

Peplace(" " "6")
Peplace("5" "5")

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

replace(" s
replace(" "," "
replace("","")

replace(" "," "
replace("s","o")

Peplace(" " H")

replace(" < 0

replace("s","o

m_n "

replace("..

replace("“" "
replace("¢
replace(".
replace("=
replace("k
replace(" s
replace("s
replace(".x
replace("_" "-")

S
J
o0
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)
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replace("

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

209. text=text.replace("™ "," ")

210. return text

211.

212.

213. sctn_inds2=[" 4w s", " s Lgiuio ", e, ST, e T ]
214. sctn_inds=[]

215. for word in sctn_inds2:

216. sctn_inds.append(edit_text(word))

217.

218. positive_words2=["> Lgiio ", " i ", " 4 30", "

t-r.’.l ,lo . “T"-’"“““ ..II, II‘:s .ll,IlO ] I Il’ll I ll)ll . 9_3"]
219. positive words=[]

220. for word in positive words2:

221. positive words.append(edit_text(word))
222.

223. negetive_words2=["__ 1 1", "so 0y Ls", " "
224. negetive_words=[]

225. for word in negetive_words2:

226. negetive_words.append(edit_text(word))
227.

228. stop_words2=[","," 31", s 0", "L","sla"]
229. stop_words=[]

230. for w in stop_words2:

231. stop_words.append(edit_ text(w))

232.

233. def section_score(par):#i## ekhtesas emtiaz be bakhsh

haye kandid az payan name baraye moshakhas kardan bakhsh
dar bar darandeh pishnahad haye pazhuhesh.

234,

235. Assigns some score to a candidate section title
to determine whether it could be be the section containing
future work suggestions or not.

236.

237. Parameters:

238. par (string): A title in a text

239.

240. Returns:

241. score (float): How much the received title

could possibly be the title of the section containing
future work suggestions.

242. e

243. text=edit_text(par.text)

244, text=text.replace("\r\n","")
245, text=text.replace("\n","")
246. text=text.replace("\r","")
247. for ch in numbers+[".","-"]:
248. text=text.replace(ch," ")

249. text=text.replace(" "," ")
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250.
251.
252.

if edit_text("»Leiioy") in text:
if edit_text("s.ix3") in text:
if edit_text("owioT") in text or

edit_text("_=7") in text:

253.
254,
255,
256.

["@", “1“1 "2": "3".’ "4".’ "5": "6".! "7": "8": "9".! "'": . "] :
257.
258.
259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272.
273.
274.
275.
276.
277.
278.
279.
280.
281.

def

return 1
for w in stop_words:
text=text.replace(" "+w+" "," ")
while text[:1] in

text=text[1:]
while text[:1]==" ":
text=text[1:]
while text[-1:]==" ":
text=text[:-1]
text=text.replace(" "," ")
score=-10
count=0
if 4<len(text)<40:
score=0
for word in positive words:
if word in text:
count+=1
score+=1
for word in negetive_words:
if word in text:
count+=1
score-=0.25
score=score-(len(text.split(" "))-count)*0.5
score=float(score/len(text.split(" ")))
return score

is_sctn_match(text):

Checks whether a section title contains at least

one of the "future works section" indicators or not.

282.
283.
284.
285.
286.
287.
288.
289.
290.
291.
292.
293.
294.
295.

def

Parameters:
txt (string): input section title.

Returns:
True/False.
for ind in sctn_inds:
if ind in text:
return True
return False

ext_rsrch_drctn_txt(doc_address):
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296. Extracts the section that contains future work
suggestions.

297.

298. Parameters:

299. doc_address(string): The address of a
document.

300.

301. Returns:

302. rsrch_drctn_text(string): The text of the

section (if exists) that contains future work suggestions.
303. e

304. document = Document(doc_address)

305. pars = document.paragraphs

306. pssbl_trgt_pars=[]

307. num_pars=len(pars)

308. i=0

309. flag=False

310. while i<num_pars:

311. pair=[]

312. par=pars[i]

313. txt=edit_text(par.text)

314. while txt.startswith(" "):

315. txt=txt[1:]

316. while txt.endswith(" "):

317. txt=txt[:-1]

318. if 3<len(txt)<40:

319. if is_sctn_match(txt) and i>len(pars)/2
and len(txt.replace(" ",""))>4:

320. flag=True

321. else:

322. flag=False

323. if flag:

324. pair.append(i)

325. pair.append(par)

326. pair.append(section_score(par))

327. pssbl_trgt_pars.append(pair)

328. i=i+l

329. pssbl_sctn_ttls=[]

330. for pair in pssbl_trgt pars:

331. if 3<len(pair[1].text)<40:

332. pssbl sctn_ttls.append(pair)

333. future_work_section=[]

334. ind=-1

335. score=-10

336. for i in list(range(len(pssbl_sctn_ttls))):

337. pair=pssbl_sctn_ttls[i]

338. if 4<len(pair[1].text)<40:

339. if pair[2]>=score:

340. ind=1



341. score=pair[2]

342. rsrch_drctn_text=pars[pssbl_sctn_ttls[ind][0]].te
xt+"\r\n"

343, for i in list(range(pssbl sctn_ttls[ind][0]+1,
num_pars)):

344, if 3<len(pars[i].text)<40:

345. break

346. else:

347. rsrch_drctn_text+=pars[i].text+"\r\n"

348. return rsrch_drctn_text

349.

350. def divide_section_2_sntnc(text):

351. e

352. Divides a text to a set of sentences.

353.

354. Parameters:

355. text: input text.

356.

357. Returns:

358. sntncs (string[]): sentences of the input
text.

359. e

360. sntncs=[]

361. pars=text.split("\r\n")

362. for i in list(range(len(pars))):

363. par=pars[i]

364. if "." in par[:5]:

365. par=par[:5].replace(".","-")+par[5:]

366. par_sntncs=par.split(".")

367. for j in list(range(len(par_sntncs))):

368. sntncs.append(par_sntncs[j])

369. return sntncs

370.

371. research_words2=["jw o 30", " Gix 5", "Eix ", " gmiil "]

372. research_words=[]

373. for word in research_words2:

374. research_words.append(edit_text(word))

375. suggesting_words2=["> g )", " auns 5" ]

376. suggesting words=[]

377. for word in suggesting words2:

378. suggesting words.append(edit_text(word))

379. suggest_words2=["s5", "o,035"]

380. suggest_words=[]

381. for word in suggest_words2:

382. suggest_words.append(edit_text(word))

383. leftopen_words2=[" 1 i51 4" ,"JsS40"]

384. leftopen_words=[]

385. for word in leftopen_words2:

386. leftopen_words.append(edit_text(word))
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387. future_words2=["ouwl"," 51", "ot 43", " i "]

388. future_words=[]

389. for word in future_words2:

390. future_words.append(edit_text(word))

391. other_words2=[" ., 0", " <xdlhao", " drwes", " puaxs","
oo Ladw! ", " 1"y e e I L™ ]

392. other_words=[]

393. for word in other_words2:

394. other_words.append(edit_text(word))

395, psv_words2=["o,.","us"]

396. psv_words=[]

397. for word in psv_words2:

398. psv_words.append(edit_text(word))

399. rabt_words2=["L.I"," 3", "ol oLo"," o
4—?—{-1—3I|:|"J—3)|')|"i—]":"O—{W")"JUJ Ol pde ", gl =
Ju"]

400. rabt_words=[]

401. for word in rabt_words2:

402. rabt_words.append(edit_text(word))

403.

404. def add_neighbor(data_ftrs)::### afzoodan vizhegi haye
motenazer ba jomalat hamsaye be jomle dar haal barresi.

405. e

406. Adds features corresponding to the previous and
next sentences to vector features of the current sentence.

407.

408. Parameters:

409. data_ftrs(Array): The set of feature vectors
corresponding to sentences of a text.

410.

411. Returns:

412. new_data_ftrs(Array): The new set of feature
vectors corresponding to the sentences.

413. e

414. new_data_ftrs=[]

415. for i in list(range(len(data_ftrs))):

416. new=[ ]

417. new.append(data _ftrs[i][0])

418. new.append(data_ftrs[i][3])

419. if data_ftrs[i][1]==True and
data_ftrs[i][2]==True:

420. for j in list(range(4,len(data_ftrs[i])-
1)):

421. new.append(False)

422. else:

423. for j in list(range(4,len(data_ftrs[i])-
1)):

424. new.append(data_ftrs[i-1][j])

425. try:



426. for j in list(range(4,len(data_ftrs[i])-
1)):

427. new.append(data_ftrs[i+1][j])

428. except:

429. for j in list(range(4,len(data_ftrs[i])-
1)):

430. new.append(False)

431. for k in list(range(4,len(data_ftrs[i]))):

432. new.append(data_ftrs[i][k])

433. new_data_ftrs.append(new)

434, return new_data_ftrs

435.

436. def train():

437. e

438. Trains the classifier.

439, e

440. text=""

441. f y=[1]

442. f p=[1]

443. document = Document('Data/trn&tst.docx")

444, for par in document.paragraphs:

445, if par.style.name!= 'List Paragraph':

446. text=text+edit text(par.text)+"\r\n"

447 . else:

448. text=text+"- "+edit_ text(par.text)+"\r\n"

449. docs_text=text.split("@@@")

450. f docs=[]

451. f docs.append(docs_text[0])

452. for i in list(range(1,len(docs_text)-1)):

453, f _docs.append(docs_text[i][3:])

454, data_ftrs=[]

455, for doc in f_docs:

456. doc_snts_ftrs=Extract_features(doc)

457. for row in doc_snts ftrs:

458. data_ftrs.append(row)

459. new_data_ftrs=add_neighbor(data_ftrs)

460. dfl=pd.DataFrame(new_data_ftrs)

461. x1=dfl.drop(dfl.columns[[9,1,len(new_data_ftrs[0]
)-11],axis=1)

462. yl=dfl[dfl.columns[len(new_data_ftrs[0])-1]]

463. clssfr.fit(x1, y1)

464 .

465. def Extract_features(doc_text):

466. e

467. Extracts the feature vector corresponding to each
sentence of the text

468.

469. Parameters:

470. doc_text (string): The input text



VY O Juegh sbolin Boss oleisl g 7zl

471.
472. Returns:
473. sntncs_ftrs: The feature vectors

corresponding to the sentences of the received text.
474. e

475. doc_text=doc_text.replace("!!!","$$$")

476. t_pars=doc_text.split("\r\n")

477. pars=[]

478. rand=randint(e,9)

479. for par in t_pars:

480. if len(par.replace(™ ",""))>5:

481. temp=par

482. while temp[-1:]==" ":

483. temp=temp[:-1]

484, while temp[:1]==" ":

485. temp=temp[1:]

486. pars.append(temp)

487. pre_1bl=0

488. title=""

489. try:

490. title=pars[0]

491. except:

492. pass

493, li1=False

494, 12=False

495, section_labelsl=["> g ,"]

496. for w in section_labels1:

497. if w in title:

498. 11=True

499, section_labels2=["jw 43", " 5T"," e s T"]

500. for w in section_labels2:

501. if w in title:

502. 12=True

503. sntncs_ftrs=[]

504. for i in list(range(len(pars))):

505. par=pars[i]

506. par=par.replace("...","---")

507. for num in numbers:

508. if str(num)+". " in par[:5]:

509. par=par[:5].replace(str(num)+". ",
str(num)+"- ")+par[5:]

510. par_is started_with_number_or_dash=False

511. if par[:1] in numbers+["-"] or ("(" in
par[:5] and ")" in par[:5]):

512. par_is_started_with_number_or_dash=True

513. par_sntncs=par.split(". ")

514. for j in list(range(len(par_sntncs))):

515. sntnc_ftrs=[]

516. 1bl=0



517.
518.
519.
520.
521.
522.
523.
524.
525.
526.
527.
528.
529.
530.
531.
532.
533.
534.
535.
536.

))
537.

_number_or_dash)

538.

539.

540.

541.

542.

543.
rue

544,

545,
re_words)

546.

547.
se

548.

549.

550.
ords=True

551.

552.

th_other_words)

553.
554.
555.
556.
ue
557.

Vf O oR95 Guow. )l5¢5>' Ls’l""’)l‘ 9 C]):';LJ

if len(par_sntncs[j])>15:

sntnc=par_sntncs[j]
sntnc_ftrs.append(sntnc)
if i==0:
sntnc_ftrs.append(True)
else:
sntnc_ftrs.append(False)
if j==0:
sntnc_ftrs.append(True)
else:
sntnc_ftrs.append(False)
sntnc_ftrs.append(rand)
if "$$$" in sntnc:
1bl=True
sntnc=sntnc.replace("$$$","")
else:
lbl=False
while sntnc[-1:]==" ":
sntnc=sntnc[:-1]
sntnc_ftrs.append(int(len(pars[i])/30

sntnc_ftrs.append(par_is_started_with

sntnc_ftrs.append(11)
sntnc_ftrs.append(12)
sntnc_contains_future_words=False
for word in future_words:
if word in sntnc:
sntnc_contains_future_words=T

break
sntnc_ftrs.append(sntnc_contains_futu

sntnc_is_started with _other_words=Fal

for word in other_words:
if word in sntnc[:10]:
sntnc_is_started with_other_w

break
sntnc_ftrs.append(sntnc_is_started_wi

sntnc_contains_other_words=False
for word in other_words:
if word in sntnc[4:]:
sntnc_contains_other_words=Tr

break



558.
r_words)

559.

560.

561.

562.

563.

564.
ords)

565.

566.

567.

568.
=True

569.

570.
arch_words)

571.

572.

573.

574.
ds=True

575.

576.

esting_words)

577.
578.
579.
580.
True
581.
582.
est _words)
583.
584.
585.
586.
=True
587.
588.
open_words)
589.
590.
591.
592.
=True
593.
594.
rabt_words)
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sntnc_ftrs.append(sntnc_contains_othe

sntnc_contains_psvwords=False
for word in psv_words:
if word in sntnc[4:]:
sntnc_contains_psvwords=True
break
sntnc_ftrs.append(sntnc_contains psvw

sntnc_contains_research_words=False
for word in research_words:
if word in sntnc:
sntnc_contains_research_words

break
sntnc_ftrs.append(sntnc_contains_rese

sntnc_contains_suggesting words=False
for word in suggesting words:
if word in sntnc:
sntnc_contains_suggesting_wor

break
sntnc_ftrs.append(sntnc_contains_sugg

sntnc_contains_suggest_words=False
for word in suggest_words:
if word in sntnc:
sntnc_contains_suggest words=

break
sntnc_ftrs.append(sntnc_contains_sugg

sntnc_contains_leftopen words=False
for word in leftopen_words:
if word in sntnc:
sntnc_contains_leftopen_words

break
sntnc_ftrs.append(sntnc_contains_left

sntnc_started_with_rabt_words=False
for word in rabt_words:
if word in sntnc[:10]:
sntnc_started_with_rabt_words

break
sntnc_ftrs.append(sntnc_started with_
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595. sntnc_is_ended_with_dot=False

596. if sntnc[-1:]==".":

597. sntnc_is_ended_with_dot=True

598. sntnc_ftrs.append(sntnc_is_ended with
_dot)

599. sntnc_is_ended_with_2dot=False

600. if sntnc[-1:]==":":

601. sntnc_is_ended_with_2dot=True

602. sntnc_ftrs.append(sntnc_is_ended_with
_2dot)

603. sntnc_ftrs.append(edit_text(" s, ")

in sntnc or edit_text(".:s i ") in sntnc or edit_text(" _-
2¢4") in sntnc)

604 . sntnc_ftrs.append(1lbl)

605. sntncs_ftrs.append(sntnc_ftrs)
606. return sntncs_ftrs

607.

608. def ext_rsrch_drctn_frm _nw_doc(doc_address) : #iit

estekhraj pishnahad haye pazhuhesh az yek payan name jadid
609. e

610. Extracts future works from a Document.

611.

612. Parameters:

613. doc_address (string): The address of a
document.

614.

615. Returns:

616. rsrch_drctns (string): future research

suggestions of the received document (if it contains any).
617. e

618. rsrch_drctns=""

619. text=edit text(ext_rsrch_drctn_txt(doc_address))
620. print(text)

621. print ("+++++++"

622. ftrs=Extract_features(text)

623. nw_dt_ftrs=add_neighbor(ftrs)

624. for i in list(range(len(nw_dt_ftrs))):

625. r=nw_dt_ftrs[i]

626. temp_r=[]

627. temp_r.append(r)

628. df=pd.DataFrame(temp_r)

629. x=df.drop(df.columns[[0,1,1len(r)-1]],axis=1)
630. y=clssfr.predict(x)

631. if y[@]==True:

632. rsrch_drctns+="- "+ftrs[i][0]+"\r\n"
633. return rsrch_drctns

634. train()
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635. with open ('Clssfr_NB_Pickle', 'wb') as f:
636. pickle.dump(clssfr,f)
637. doc_address="'Data/0.docx"

638. print(ext_rsrch_drctn_frm_nw _doc(doc_address))
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Abstract

Future work suggestions, mentioned in the scientific documents, are very important
and contain valuable information that can provide researchers new research topics or
directions. Studying documents is the main way to identify these open problems.
However, due to the ever-increasing growth of scientific documents, it is difficult to
study all published documents and extract open problems. Considering this
difficulty, especially for new researchers, the problem of automatic extraction of
future work suggestions from the existing theses of Iran Scientific Information
Database (Ganj) has been addressed in this research. To this end, at first, the existing
solutions for this problem were reviewed, and then, by applying supervised machine
learning algorithms, an automatic method for extracting future work suggestions
from Persian theses is presented. In order to use the presented approach, a labeled
dataset is needed which, due to the lack of such a data set for the Persian language,
such a dataset is also created and used for training and testing the proposed method
in this research. To implement the proposed method, various machine learning tools
such as Naive Bayes, logistic regression, and support vector machine (SVM) have
been employed. The experiment results show that the use of logistic regression and
support vector machine tools has led to better results compared to the Naive Bayes.
At the end, the presented method has been implemented in the form of a software
module and implemented as a new system called "Ganjineh™. Ganjineh uses the data
of "Iran Scientific Information Database" (Ganj) and provides the extracted future
research directions to the users.

Keywords: Text mining; Open problems; Automatic extraction; Future works;
Iranian Scientific Information Database.
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