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AHOTALA

Y auniomHi poOOTI po3polisieTbess Tema «JlocmipkeHHsT 1 po3poOka
CUCTEMHU BUSIBIICHHS JCSKUX PI3HOBUJIIB IUIAriaTy».

Meta poOOTH - IOCTIHKEHHS PI3HUX MPAKTUYHUX MIAXOAIB MpU MoOYI0BI
aBTOMATHU30BaHUX CHCTEM BHSBICHHS MYJbTUMOBHOTO IuUiariary. Po3risiHyTo
KUIbKa BapiaHTIB MOOY10BH KiIacudikaliiHux Mojienen (piabTpiB), M0 6a3yr0ThCs
Ha PI3HMX BapiaHTax KOMIIAKTHOTO MPEICTABICHHS TEKCTIB 1 CIiB: (PuIbTp Ha
OCHOBI 3aKoHy 3inda, puIbTP Ha OCHOBI PO3NOALITY BUCOKOYACTOTHUX CIIiB, (QLIBTP
Ha OCHOBI OJIM3BKOCTI BEKTOPHOTO YsBIEHHS word2vec HalOUIbIl MOMYJISIPHUX
ciiB. 3amponoOHOBaHI MOJIEN peajizoBaHl 3a JOIOMOTOI0 MPOIeAypU MAalITUHHOTO
HABYaHHS JUIsl TOCATHEHHS HAaWKpaIuX MOKA3HUKIB BHYTPINIHIX mapameTpis. Jis
peanizoBaHUX MojeNed OTpUMaHi OILIHKKA KJIacHu(IKaliMHUX METPUK Ha
HEBEJIMKOMY TECTOBOMY KOPITYCl TEKCTIB.

Jist miaBuieHHs e(EeKTUBHOCTI BHSBJICHHS IUIariaty 3ampoNOHOBAHUMA
METO/I KOMOIHOBAaHOTO 3aCTOCYBaHHS JEKUIbKOX (UIBTPIB 3 ypaxyBaHHSIM

MOKA3HUKIB KIacU(IKAMIITHUX METPHUK.
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ABSTRACT

In this work the theme "Research and development of the system of
detection of some varieties of plagiarism" was developed.

The purpose of the work is the study of various practical approaches in the
construction of automated systems for identifying multilingual plagiarism. Several
variants of building classification models (filters) based on different variants of
compact text and word representation are considered: a filter based on Zipf's law, a
filter based on the distribution of high-frequency words, a filter based on similarity
of the word2vec vector representation of the most popular words. The proposed
models are implemented using a machine learning procedure to achieve the best
indicators of internal parameters. For implemented models, estimates of
classification metrics are obtained on a small test corpus of texts.

To improve the efficiency of plagiarism detection, a method for the
combined use of several filters with regard to the indicators of classification

metrics has been proposed.
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AHHOTALIMS

B nuniomHoit pabote paspadatsiBaeTcs Tema «lccnenoBanue U pa3padoTKa
CUCTEMbI OOHAPYKEHHSI HEKOTOPBIX BUJIOB IJIaraTa».

Llenp paboOTBl — HCCIENOBAHUE PA3TMYHBIX MPAKTUYCCKUX TOIXOIO0B TpU
NOCTPOCHUU  ABTOMATHU3HPOBAHHBIX CHCTEM  BBISIBICHUS  MYJbTUSA3BIYHOTO
rtaruata. PaccMoTpeHo HECKOJIBKO BapHaHTOB MOCTPOSHUS KiacCH(PUKAITMOHHBIX
Mojenet (huiabTpoB), OA3UPYIOMIMXCS HA Pa3IMYHBIX BapUaHTaX KOMITAKTHOTO
Ipe/ICTaBICHUS] TEKCTOB U CJIOB: (WIBTP Ha OCHOBE 3akoHa 3umnda, GuibTp Ha
OCHOBE pacIipe/ie]ICHUs] BBICOKOYACTOTHBIX CIIOB, (PHIBTP HAa OCHOBE OJM30CTH
BEKTOPHOTO  TIpe/cTaBlicHus  woOrd2vec  HamOosiee  MOMYJSAPHBIX  CJIOB.
[IpennoxxeHHble MOJEIN pEATU30BaHbl C IOMOIIBI0 MPOLEAYPhl MAUIMHHOTO
oOydeHusl Ui OCTIDKEHHUS HAWIYyYIIUX TOoKa3aTeleld BHYTPEHHUX TapaMeTpoB.
Jlns peanu30BaHHBIX MOJENEH MOJy4YeHBbl OLEHKU KIIACCU(UKALUOHHBIX METPHUK
Ha HEOOJIBIIIOM TECTOBOM KOPITYCE TEKCTOB.

Jlns moBbIeHus 3(pPEeKTUBHOCTH BBISBIICHUS TUIArMaTa MPEAIOKEeH METOJ
KOMOMHMPOBAHHOT'O MPUMEHEHUS HECKOJBbKUX (DUIBTPOB C YUETOM IOKa3aTesen

KJ'IaCCI/I(l)I/IKaLII/IOHHI:;IX MCTpPHK.
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BCTVII

XapaKkTepHOIO TEHJICHIIIEI0 PO3BUTKY CY4YaCHOTO CBITY € 3MiHA IIPIOPUTETIB
MK MaTepiaJbHUMH 1 1HQOpPMAIIHUMH LIHHOCTSMH. BaXiMBO HE CTUIBKU
BOJIOJITH MaTepiaibHUMHU PEeCypcamu, CKIJIbKA BMUJIO K€pyBaTH HUMH, 110 MAa€ Ha
yBa3l yCHillIHE BUKOHAHHS CKJIAJHUX 1HQOpPMAIifHUX MpOLECiB. Y IbOMY CEHCI
CJI1J] BpaXOBYBaTH HACTYITHI TEHACHIIT PO3BUTKY 1HPOPMAIIHHOTO CBITY:

- 3pocTa”HHsi 00csaTiB 1HGOpMaIlli, 0 BHUKOPUCTOBYIOTHCS B IIpoIieCi
peai3allii JI0IUHOIO CBOIX (PYHKITIH;

- Aenai OuTbIIa AOCTYIHICTH 1i€i iHopMarii. I[le mae Ha yBa3i HE TIJIBKU
¢b13uuHy JOCTYNHICTh 1H()OPMALIMHUX PECypCiB, ajie 1 JOCUTh AOCKOHAMTI 1 3py4Hi
3aco0H iX MOUIYKY;

- MABUIIEHHS IHHOCTI 1HQOpMaIlii. ¥ 1IbOMY CEHCI BaXJIMBO BIJI3HAYUTH 1
pPO3IIMPEHHS Jiana3oHy cdep JIIChKOI MIsIIBHOCTI, B SKUX 1HGOpMAaIls Mae
BAXKJIMBE 3HAUCHHS.

He nuBHO, mo Taka BakJiMBa cyOcTaHIlis sSK 1HQoOpMmarllis B IIUX yMOBax
HaOyBae XapaKTepHi OCOOJMBOCTI TOBapy, TOOTO cTa€ OO0'€KTOM TOBApPHO-
IPOIIOBUX BIJHOCHH. Y IIbOMY CEHCI BaXJIHUBO 3a0e3reuuTd iH(opMallio
BJIACTUBOCTSIMH, SIKI XapakKTEpHI JIJIsl TOBAapy 1 AO3BOJSIOTH il MOBHOIIIHHO Opatu
y4acTh B TAKUX BIJHOCHHAX.

O4eBHUIHO, IO OJTHIEIO 3 TAKUX BIACTHBOCTEH € CTaBJICHHS MPUHAJIEKHOCTI
iHdopmarrii sk ToBapy A0 Horo BUpOoOHMKY (aBTOpy). OmHaK 3BHYAliHI METOIU
BU3HAUCHHS BJIACHMKA B JIaHOMY BHITaJKy HE MOXYTh 3aCTOCOBYBAaTHCS 4Yepes
HemaTepiadbHUl Xxapaktep 1H(popmauii. HesBaxaroun Ha TpyAHOLI, IO
BUHUKAIOTh TIPW BU3HAYCHHI BIaCHMKa 1H(oOpMallli, B po3riisHyTidi Hamu cdepi
iCHy€e CTiliKe MOHSTTS «IUlariar», sKe MOo3Ha4Ya€ TMOPYIICHHS TaKOro CTaBIICHHS
BJIACHOCTI.

Te, mo s TpaguuiiHUX (MaTepiaJbHUX) BUIIB TOBapiB MOKHA BIEBHEHO
KBaM(IKyBaTH K KPAADLKKY, ISl 00'€KTIB 1HPOPMALIIITHOTO XapakTepy 4acTo Mae

OuTbIl poO3MIMBYATUN XapakTep. Hampuknazn, indopmaniiauii pecypc, 3a



3MICTOBUMH O3HaKaMHd Ma€ SCKpaBO BHUPaXEHI pHUCH IUIariaty, MoOXe
KBaM(iKyBaTHCS K mapofiss abo SK MPOAYKT, CXOXKICTh SKOTO 3 OpPUTIHAIOM
BUHUKJIO B pe3yJIbTaTl BHUMAJIKOBOro 30iry. HecymiiHHe BUKOPHCTaHHS TaKHX
IPUIOMIB MOKE MPU3BOAUTH A0 3aCy KEHHS MOPaJIbHOro Xapakrepy. OJHaK npu
3pOCTaHHI IIHHOCTI 1HPOPMAIIITHOTO pecypcy B MOMIOHMX CUTYAIisIX aKTyaJIbHUM
CTa€ 3aCTOCYBAHHS 10 MOPYIIHMKIB 3aX0/1B FOPUANYHOTO XapaKTePy.

Takum 4YMHOM, naJi1 BUPIMIEHHS MPOOJEeM, MOB'A3aHUX 31 CTaBICHHSAM
BJIACHOCTI MmMIOAO0 1H(OpPMAIIMHUX PECYpCiB, BUHHKAE€ HEOOXITHICTH B PO3BUTKY
3ac001B PI3HOTO XapaKTePy:

- CTBOPEHHS 3aC001B 00'€KTUBHOTO BU3HAUCHHS CTYTICHS 3alI03MYEHHS;

- CTBOPEHHS B1JIMOBITHO1 IOPUIUYHOI MIITPUMKH.

BupimieHHs 1uX 3aBIaHb Ma€ CYTTEBI OCOOJIMBOCTI /Ji PI3HUX THIIIB
iHdopmariiHux pecypciB. Hampukiman, st BU3HAYEHHSI CTYIICHS 3allO3MYEHHS
aynioMarepiaiiB, 300pakeHb 1 TEKCTOBOi 1H(oOpMalii, OYEBUIHO, MOTPIOHO
BUKOPUCTOBYBATH JAyXe€ pI3HI MIAXOAM 1, BIANOBIAHO, 30BCIM pI3HI METOIU
00YHCIIEHb.

TexcroBuid mumariaT y HayKoBid cdepi, Ha Hall MO, OCOOJIMBO
mKiIMBUN. B cuiy moctymHocTi HaykoBoi 1H(OpMaIlii BAHIUKAE BEJIUKA KUIBKICTh
MPUKIAAIB SICKPAaBO BUPAKEHOIO IUIariaTy Ha piBHI HAyKOBHX MyOJikamii 1
KBamQikalifHuX poOIT pI3HOrO PiBHA, MOYMHAKOYM BII  pedepaTiB 1
KBamdikamitHux  poboTa,  3aKiHYYIOUM  JIOKTOPCHBKMMU  JTUCEPTAIlISIMHU.
[IceBoHaykoBIl, IO 3'SBISIOTECS B pe3yJbTaTli Takux MyOJikailiii, HEraTUBHO
BILUIMBAIOTh Ha €(PEKTUBHICTh HAYKOBOI CIUIBHOTH B LIJIOMY.

[IpeacTaBieni TYT MipKyBaHHS € TIEPEKOHJIMBHUM CBITYCHHSIM aKTyalbHOCTI
3aBJlaHHsI BUSBJICHHS TulariaTy TEKCTOBO1 iHdopMallii. 3 UM 3aBIaHHSIM JIOCUTh
YCIIIIHO CHpaBJSIIOThCS  ekcnepTtd. OJOHaK B I[bOMY BHUIAAKY ICHYE psil
yckiaaHioounx pakropis. [o-nepiie, i yCHimHOro BUPIMIEHHS [IbOTO 3aBIaHHS
eKCIIepT MOBMHEH MAaTW 3JaTHICTh IIBHAKO 3ICTaBIATA pedepoBaHl TEKCTH 3
omyOIIKOBaHUMH paHilie. J[7s mboro excrepT MoBUHEH a00 BOJOJITA BEIHUKAMU

3HaHHSMHU B JaHiil ramxy3i, abo BMITH pOOUTH €PEKTUBHHUI MOIIYK HEOOXiIHOI
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iHopMallii 3a JOMOMOrow TEeXHIYHMX 3aco0iB. KpiM Toro, ekcrnepT MOBUHEH
BOJIOJIITH PO3YMIHHSM TIPEAMETHOI 00J1acTi, IO JO03BOJIMTH HOMY BUSIBJISTU
IU1ariaT He TUTbKU Ha OCHOBI MOBEPXHEBOTO 31CTABJICHHS TEKCTOBUX I1a0JIOHIB, aje
1 Ha OCHOBI PO3YMIHHS OUIBII TTTMOOKUX CTPYKTYPHUX 1 CEMAHTUYHMX 3B'S3KIB.

Ha >xanp, Takui miaxig A0 BUSBJICHHS IUIariaTy MpPaKTUYHO Majo
e(heKTUBHUH Yepe3 MacoBY MOTPeOU y BUSABIICHHI IUIariaTy i 0OMeXeHil KiIbKOCTI,
1 IOCTYITy J10 3aXMIIEHUX EKCIIepTaMm.

ABTOMAaTH3aIlisl TaKOi 1HTEIEKTYyaJIbHOI JISUIBHOCTI €KCIepTa € CKIAJHUM
3aBJIaHHSM, SIK€ MTOBHOIIIHHO BiJHOCHUTHCS J0 KaTeropii TakuX 3aBAaHb IMTYYHOTO
IHTEJIEKTY K MalIMHHHUNA TepeksiaZ ad0 HaBiThb PO3yMIHHS TEKCTy Ha MPHUPOIHIN
MoBi. [IpoTe, akTyanbHICTh IIHOTO 3aBJAaHHS 3MYIIYE JOCTIIHUKIB 1 pO3POOHHKIB
MOCTIIHO IIYKaTH NUIAXU BCE OLIbII €PEKTUBHOTO BUPIIIEHHS LIbOTO 3aBJAHHS.

[Ipoctuii emmipuyHUN JOCBIA MiAKa3ye, MO0 HAWOLIBIT €PEKTUBHUM
CIIOCOOOM CTBOPEHHS TEKCTY-IJIariaTy € WOro MpakTUYHO MPSMUN MepeKsia] Ha
1HITY MOBY. Taki BUMNaJKu MIariaty, ik NpaBUIO, HE PO3MI3HAIOTHCS TOCTYITHUMU
cepBicaMM aBTOMATUYHOI'O BUSIBJIEHHS IJariaty. ¥ 3B'S3Ky 3 IIUM B KOHTEKCTI
3arajbHOI 3a/1a4l BUSBIICHHS IJIariaTy B JaHiil poOoTi Oyae 3po0sieHHi akIleHT Ha
po3po011i aBTOMATU30BAHMX 3aCO0IB BHUSBIEHHS TAaKOrO0 MYJBTUMOBHOIO BHUIY
miariatry. TakuM YUHOM, METOI0 JaHOi poOOTH € po3poOKa 1 BIOCKOHAJCHHS
3ac001B BHUSIBJICHHS MYJbTHUMOBHOIO IUIariaTy. 3 ypaxyBaHHSIM 3pOCTAar04oi poJil
YKpaiHCHhKOi MOBH B Pi3HHX c(pepax KOMYyHIKaIil TUIAHYETHCS MPUIIIUTH OCOOIUBY
yBary mnapaMerpaMm (yHKIIIOHYBaHHS TMOJIOHUX 3aco0iB 3 BHUKOPHUCTAHHSIM

YKpaiHCBbKOI MOBH.
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BHUCHOBKH

Po3po6ieno Ta anpoOoBaHO ABa METOAM BU3HAYCHHS MapaJieIbHAX TEKCTIB:

- METOJI, 3aCHOBAaHUIl Ha aHaji3l PO3MOJLIY YacTOT CJIB BIAMOBITHO [0
3akoHy 3inda.

- METO/I, 3aCHOBaHM Ha 301y BUCOKOUYACTOTHHUX CJIIB B JOKYMEHTaX.

Pesynpratn  0oOuYMCHIOBAIBHMX  €KCIIEPUMEHTIB ~ HE  JO3BOJSIOTH
CTBEP/IKYBaTH, 10 OyAb-SIKHI 3 [IUX METOJIIB MOKE OyTH BUKOPHUCTAHHUH B SIKOCTI
HaJIHOTO KIacudikaTopa.

JIns miABUIEHHST SIKOCTI Kiacudikalii 3amporoHOBaHMM METOJl OOJIIKY
«BHCHOBKIBY» KUIBKOX (PUIBTPIB 3 ypaxyBaHHSAM iX KJIacH(PiKalliHUX METPHK.

CrHpoeKToBaHO MiAXiA [0 BU3HAUYEHHS MapesiebHOCTI TEKCTIB Ha OCHOBI
BEKTOPHOTO IIpocTopy word2vec.

[lepcnekTuBHUMU  Hajgaial € PoOOTH TIO  PO3MIKUPEHHIO  KOPITYCY
JIHTBICTUYHUX PECYpCIB, SIKI MOXKHa 3aCTOCYBaTH B paMKaxX 3alpOIlOHOBAHOIO

MIJIXOY.
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Jlomatoxk A

Peasizariis Zipf-¢pinsrpa
A.1 - TloOynona i HaBuanns Zipf-dineTpa

import nltk, pylab
import math

import numpy

import scipy.optimize
import pickle

class MyLSM(object):
def __init_ (self, xdata, ydata):
self.Xdata=xdata
self.Ydata=ydata

def SolveAB(self):
rez= scipy.optimize.curve_fit(self.func, self.Xdata,
self.Ydata)
return rez[O]

def func(self, x, a, b):
return a + b*x

class ZipfText2Area(object):
def __init__ (self, corpusFolder, fileName):
self._ZipfNatural (corpusFolder, fTileName)
self._ZipfLogged()
self._AB _LSMO

def ZipfNatural(self, corpusFolder, fileName):

myreader =

nltk.corpus.PlaintextCorpusReader(corpusFolder,fileName+" .txt")
print(fileName)
fwords myreader .words()
fwords self. Cleaning(fwords)
freq_of _words = nltk.probability.FregDist(fwords)
fregList = [wordfreq for wordfreq in

freq_of _words.values(Q)]

sorted _and_ranked freqg list =
tuple(enumerate(sorted(fregList, reverse = True),start = 1))

sortedFreqList = sorted(list(map(lambda x: (x[1], xX[O0D),
freq_of words.items())), reverse=True)

ZipfDict =
tuple(zip(sorted _and_ranked freq_list,[word[1] for word in
sortedFreqglList]))
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listl = [(il1,i2,i3) for ((il,i2),i3) in Zipfict]

self.xRanks = [11 for (11,12,13) in listl]

self.yFreqs = [12 for (il1,12,13) in listl]

self._fregProfile = [(listl[i][1],listl[1][2]) for 1 in
range(0, 200)]

def ZipfLogged(self):
self.xLoggedRanks=[]
for xRank in self.xRanks:
self.xLoggedRanks.append(math. logl0(xRank))
self.yLoggedFreqgs=[]
for yFreq in self.yFreqs:
self.yLoggedFreqgs.append(math.loglO(yFreq))

def _AB_LSM(self):
Ism = MyLSM(numpy.array(self.xLoggedRanks),
numpy .array(self.ylLoggedFreqs))
[self.a,self.b] = Ism.SolveAB()

def Cleaning(self, words):
cleanWords=[]
for w In words:
iIT not (len(w)==1 and not w.isalpha()):
cleanWords.append(w)
return cleanWords

def Area(self):
return self.yLoggedFreqs[0]*self.xLoggedRanks[-1]/2.0

def PlotNatural(self):
pylab.plot(self.xRanks, self.yFreqs)
pylab.show()

def PlotLogged(selT):
pylab_plot(self.xLoggedRanks, self.ylLoggedFreqs)
pylab.show()

def PlotLine(self):
yl = self.b*self.xLoggedRanks[O]+self.a
y2 = self.b*self.xLoggedRanks[-1]+self.a
pylab.plot([self.xLoggedRanks[0], self.xLoggedRanks|-

111, [y1.y2D)
pylab.show()

class ZipfTextObjects(object):
def __ init__(self, corpusFolder, fileNames ):
self.textObjects={}
for fName in fileNames:
fn=corpusFolder+"\\"+fName+" _pickle~
print(fn)
try:
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with open(fn, "rb") as f:
zipfText2Area = pickle.load(f)
print(“Loading from pickle™)
except I0Error as e:
zipfText2Area = ZipfText2Area(corpusFolder,
fName)
with open(fn, “wb®) as f:
pickle_.dump(zipfText2Area, T)
print(“Creating and saving to pickle®)
self.textObjects[fName] = zipfText2Area

class ZipfLinearLanguageRelation(object):
def __init__ (self, corpusFolder, fileNamesl, fileNames2,

zipfTextObjects):

self.scoresl=self._TextScores(corpusFolder, fileNamesl,
zipfTextObjects)

self._scores2=self._ TextScores(corpusFolder, fileNames2,
zipfTextObjects)

self._AB_LSMQO

def _TextScores(self,corpusFolder,TextNames,
zipfTextObjects):
scores = {}
for name in TextNames:
zipfText2Area = zipfTextObjects.textObjects[name]
scores[name]=zipfText2Area.Area()
return scores

def _AB_LSM(self):
xList=list(self.scoresl.values())
yList=list(self.scores2.values())
Ism = MyLSM(numpy.array(xList), numpy.array(yList))
[self.a,self.b] = Ism.SolveAB()

def Error(self, textl, text2, zipfTextObjects):
xArea = zipfTextObjects.textObjects[textl]
yArea = zipfTextObjects.textObjects[text2]
# modelYScore = self.atself.b*xArea
modelYScore = self.atself._b*xArea.Area()
# return math.fabs(yArea-modelYScore)
return math.fabs(yArea.Area() - modelYScore)

class ZipfDeltaLearning(object):
def __init_ (self):
self.optimalDelta=-1

def ParallelTextRecognition(self, textl, text2, delta,
zipfTextObjects):
#areal = zipfTextObjects.textObjects[textl]
#area2 = zipfTextObjects.textObjects[text2]
e=self.zipfLinearLanguageRelation.Error(textl, text2,
zipfTextObjects)
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return math.fabs(e)<=delta

def BestParallelTextRecognition(self, textl, text2,
zipfTextObjects):
return self_ParallelTextRecognition(textl, text2,
self.optimalDelta, zipfTextObjects)

def _LearningExperiment(self, fileNamesl, fileNames2, delta,
zipfTextObjects):
#print(scoresl)
tp,tn,fp,fn = 0,0,0,0
for 11 in range(0, len(fileNamesl)):
for 12 in range(0, len(fileNames2)):
# print("pair: "+textl+® - “+text2)
rez=self.ParallelTextRecognition(fileNamesl[il],
fileNames2[i12], delta, zipfTextObjects)
1T 11==12: #texts really are parallel
iIT rez==True:
tp+=1
else:
fn+=1
else: #texts really are not parallel
iIT rez==True:
fp+=1
else:
tn+=1
return tp, tn, fp, fn

def Precision(self,tp,fp):
1T tp+fp==0:
print("Presizion 0!7)
return O
return tp/(tp+fp)

def Recall(self,tp,fn):
it tp+fn==0:
print(*Recall 0!")
return O
return tp/(tp+fn)

def _Accuracy(self, tp,tn,fn,fp):
return (tp+tn)/(tp+tn+fp+fn)

def _FlMetric(self, precision, recall):
1T precision+recall==0:
print("F1 0!")
return O
return 2*precision*recall/(precision+recall)

def ClassificationResults (self, fileNamesl, fileNames2,
currentDelta, zipfTextObjects):
#print("filesl - {}".format(scoresl))
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tp,tn,fp,fn = self._LearningExperiment(fileNamesl,
fileNames2, currentDelta, zipfTextObjects)

# print("tp={},tn={}, fp={},n={}" - format(tp, tn,fp,fn))

precision = self. Precision(tp,fp)

recall = self._Recall(tp,fn)

fl = self._Fl1lMetric(precision, recall)

# acr = self._Accuracy(tp,tn,fn,fp)

return (tp,tn,fp,fn,precision,recall,fl)

def SetThresholdRange(self, tresholdRange):
self._tresholdRange =tresholdRange

def FindOptimalAccuracyThreshold(self, corpusFolder,
fileNamesl, fileNames2, zipfTextObjects):
self._fileNamesl=FfileNamesl
self._fileNames2=fi1leNames2

self.zipfLinearLanguageRelation=ZipfLinearLanguageRelation(corpu
sFolder, fileNamesl, fileNames2, zipfTextObjects)

accuracyMax=-1
deltaMax=-1

for currentDelta iIn self._tresholdRange:
[tp,tn,fp,fn,precision,recall,fl]=\
self. ClassificationResults(fileNamesl, fileNames2,
currentDelta, zipfTextObjects)
accuracy = self._Accuracy(tp,tn,fp,fn)
iIT accuracy > accuracyMax:
accuracyMax = accuracy
deltaMax=currentDelta
self.optimalDelta=deltaMax
return (deltaMax,accuracyMax)

def FindOptimalFlThreshold(self, corpusFolder, fileNamesl,

fileNames2, zipfTextObjects):

self_fileNamesl = fileNamesl

self_fileNames2 = fTileNames2

self.zipfLinearLanguageRelation =
ZipfLinearLanguageRelation(corpusFolder, fileNamesl, fileNames2,
zipfTextObjects)

filMax = -1

deltaMax = -1

precisionMax = -1

recallMax = -1

for currentDelta In self._tresholdRange:
[tp, tn, fp, fn, precision, recall, 1] =\
self. ClassificationResults(fileNamesl,
fileNames2, currentDelta, zipfTextObjects)
if f1 > flMax:
precisionMax = precision
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recallMax = recall

filMax = F1

deltaMax = currentDelta
self.optimalDelta = deltaMax
return (deltaMax, precisionMax, recallMax, flMax)

def EvaluateTest(self, corpusFolder, fileNamesl, fileNames2,
zipfTextObjects):

#zipfLinearLanguageRelation =
ZipfLinearLanguageRelation(corpusFolder, fileNamesl,
fileNames2,zipfTextObjects)

scoresl =
self.zipfLinearLanguageRelation._TextScores(corpusFolder,
fileNamesl, zipfTextObjects)

scores2 =
self.zipfLinearLanguageRelation._ TextScores(corpusFolder,
fileNames2, zipfTextObjects)

(tp,tn,fp,fn,precision,recall,fl)=\

self._ClassificationResults(fileNamesl, fileNames2,
self.optimalDelta, zipfTextObjects)

return (tp,tn,fp,fn,precision,recall,fl)

A.2 — Kimienrcbka yactuna Zipf-giastpa

RuTextNamesTrain = ["1r","2r","3r","4r","5r","6r","7r","8r"]
UkTextNamesTrain = ["1u”,"2u*,"3u","4u","5u","6u","7u","8u"]
RuTextNamesTest = ["9r","10r","11r","12r"]
UkTextNamesTest = ["9u~","10u","11u”,"12u"]

zipfTextObjectsTrain = ZipfOOP.ZipfTextObjects(CorpusFolder,
RuTextNamesTrain+UkTextNamesTrain)

zipfTextObjectsTest = ZipfOOP.ZipfTextObjects(CorpusFolder,
RuTextNamesTest+UkTextNamesTest)

print(*En vs Ru")
zipfDelta = ZipfOOP.ZipfDeltaLearning()

zipfLinearLanguageRelation =
ZipfOOP.ZipfLinearLanguageRelation(CorpusFolder,
RuTextNamesTrain,UkTextNamesTrain, zipfTextObjectsTrain)

for engNum in ["17°,72%,"3",%4","5",6","77,"8"]:
for rusNum in ["17,"2%,"3",%4","5",76","77,"8"]:
print(engNum + *"r* + * - " + rusNum + "u® + * - *,
end="")
print(zipfLinearLanguageRelation.Error(engNum + "r*,
rusNum + “u®, zipfTextObjectsTrain))

print()
zipfDelta.SetThresholdRange(arange(0.03,1.01,0.01))
print("deltaMax precisionMax recal IMax
flMax™)

# print(zipfDelta.FindOptimalAccuracyThreshold(CorpusFolder,
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RuTextNamesTrain, UkTextNamesTrain, zipfTextObjectsTrain))
print(zipfDelta.FindOptimalF1Threshold(CorpusFolder,
RuTextNamesTrain, UkTextNamesTrain, zipfTextObjectsTrain))

print (zipfDelta.EvaluateTest(CorpusFolder, RuTextNamesTest,
UkTextNamesTest, zipfTextObjectsTest))
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Honatok b

Peanizartist i1pTpa HA OCHOBI YACTOTHOTO PO3IOJILTY CITiB

b.1 —IToOynoBa i HaB4aHHA (DUIBFTPA HA OCHOBI YACTOTHOT'O PO3MOALILY CIIiB

from googletrans import Translator

from nltk.corpus iImport stopwords

from nltk.corpus import PlaintextCorpusReader
from nltk.probability import FregDist

import pickle

from langdetect import detect

class WordFreqgFilter(object):
def __init__ (self, corpusFolder, srcTexts, tgtTexts,
wordFreqCount):
self.wordFregCount = wordFreqCount
#self_translateTo = translateTo
self.srcPopWords = {}
tgtPopWords = []

for srcText in srcTexts:

self.srcPopWords[srcText]=self.__PopularWords(corpusFolder,
srcText)

self.translatedPopWords = {}
for tgtText in tgtTexts:
#words = self.__ PopularWords(corpusFolder, tgtText)
fn = corpusFolder + "\\wfb" + tgtText + "_pickle~
try:
with open(fn, "rb") as T:
self.translatedPopWords[tgtText] =
pickle.load(f)
print(“Loading from pickle™)
except I0Error as e:
words=self.__PopularWords(corpusFolder, tgtText)
self.translatedPopWords[tgtText] =
self._ Translate(words)
with open(fn, “wb®) as f:

pickle.dump(self.translatedPopWords[tgtText],T)
print(“Creating and saving to pickle®)

def _ StrictCleaning(self, inFregProfile):
punkt = [.):__.’ .);., .) ., .,., .'., .;., ._., ".,_.",

llIll, Ill., I!I, -_ I, I?I, L e I!ll., I?ll. L L
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I,III, I>>-I, I)),I,I))I,I((I,I;&#I,I-]-I,I-[-I, I/I, I‘l.,

R N T T
N

r.ll?\.., L L I?11I L 77w g wur L I_I, IéL#I,

L _- I-_I I!))I, I?))I, II“>)I I//I, I11-I w_w w33 L

T D L E P TN DI RS

customStopwords = ["i", "B, "y", "He

- - - . - - - - - - - - -
, mo" ,"Bin","wa","a","3"," 3", "axk","a","ro", "Bce","Bona", "raxk","n

- - - - - - -

ane","raxk", "™ ,"oo","y","x","Buu","3a" ,

- ., - ., - . ., .----., - l., - ., - ., - . .,

@) 10 T1JIBEKM 11 MeH1 OyJi0o OoChb B1lnO
"mMene”, "me", "ui", "mnpo",

"3%, "rtomy ", "renep”, "xkomm", "Hasire ", "uHy", "panrom”, "un”, "axmo"”,
- - - - L - - - - - -
Bxe , abo , H1I , OyTm , 6y , HBOTO ,

“no", "Bac", "uebymn", "suHoBy", "Bxe", "BM", "amxe",
- - - . - - -
TamMm , norimM , cebe ,

"wiuvoro","in", "Moxe", "Bouu","ryr","ne","e"," Tpeba

", THinT, "ona",

- - - - - .. - - . - - - - -
MM , Tebe , 1xX , H1X , oyna , camMm ,
mo6", "6es", "wibu", “uvoro”, "pas”, "rex","co6i”, "mim",
"6yme”,
- - L - - - o u - - - - - - - o u - . - -
x","Ttoni", "xT0o", "uen”, "roro", "romy", "uporo”, "axun", "soscimMm", "Hu
M™,"3necs","ue”, "oouu", "Mamxe ",

"min®, "Ttum", "mo6", "uei”, "zsapaszs”, "oymu", "kyon", "Hasimo”, "Bcix" ,
"Hikom", "MoxHa", "npu", "Hapewmri®, "mea”,

"npo®, "immmn", “"xou", "micmna®, "man",
"6inpme”, "Tom",
"uepes”,"ui”, "wac","npo", "Bce”, "Hux", "axa", "Gararo”,

"xiéa", "Ttpu", "un", "Mosa","BriMm" , "mobpe”,
"cBow", "uiei®, "mepen”, "imomi”, "xpame”, "Tpoxm", "Tomy", “He
MoOxHa" ,

“rakuitt, "iMm", "6inpme”,
"saBxnou”, "3Buuanuo”, "Bco”, "Mix"] + stopwords.words("russian®)+
stopwords.words(“english®)+ punkt

# outFregProfile = [(F, w) for (f, w) in inFregProfile
if not w in customStopwords and not w.isdigit(Q)]

outFreqgProfile = [ w for w in inFregProfile 1f not w In
customStopwords and not w.isdigit(Q)]

return outFregProfile

def _ PopularWords(self, corpusFolder, fileName):
myreader = PlaintextCorpusReader(corpusFolder, fileName
+ ".txt")
fwords = myreader.words()
fwordsLower=[]
for w in fwords:
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fwordsLower .append(w. lower())

cleanfwords = self.__StrictCleaning(fwordsLower)

freq_of words = FregDist(cleanfwords)

freqTupleList = [wordfreq for wordfreq in
freqg_of _words.items(Q]

sortedFreqgList = sorted(list(map(lambda x: (x[1], X[O]),
freqTupleList)), reverse=True)

sortedWords = [w for (f, w) in sortedFregList]

del sortedWords[self.wordFreqCount:]

return sortedWords

# goodWords=ciosa text 6esz mycopa (2)

# goodWordsFreq=ciosa c¢ uvacroramm (FreqDist) (3)

# orcopruposars goodWordsFreq mo y6rBanHmo yacToT

# return popularWords= camere momn. mz goodWordsFreq (6es
yacrTorT)

def _ Translate(self, originalWordList):
translatedWordList = []
translatedWordListLowerCase = []
translator = Translator()
stringl = str(self.srcPopWords.values())
string2 = str(originalWordList)
# wordType = bool(re.search("[a-=4A-4]", string))
# 1T wordType == True:

# translateTo = "en”
# else:
# translateTo = "ru”

srcWordLang = detect(stringl)
tgtWordLang = detect(string2)

iIT srcWordLang == "ru® and tgtWordLang == “en-:
translateTo = "ru”

elif srcWordLang == "uk®" and tgtWordLang == "en":
translateTo = "uk*

elif srcWordLang == "en” and tgtWordLang == "“ru-:

translateTo = "en”

elif srcWordLang == "en® and tgtWordLang
translateTo = "en”

elif srcWordLang == "ru® and tgtWordLang == “uk®:
translateTo = "ru”

elif srcWordLang == “uk® and tgtWordLang == "“ru-:
translateTo = "uk-

else:
raise Exception

translations = translator.translate(originalWordList,

dest = translateTo)

for translation in translations:
translatedWordList.append(translation.text)

for word i1n translatedWordList:
translatedWordListLowerCase.append(word. lower())

return translatedWordListLowerCase

= "uk":
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def IntersectionPercent(self, textl, text2):
# counter - KoJIMYEeCTBO COBIIAIEHMI CJIOB
print("{0} - {1}".format(textl, text2))
for a In self.srcPopWords[textl]:
print(*{0:10}" .format(a), end=" ")
print()
for b In self._translatedPopWords[text2]:
print(*{0:10}" .format(b), end=" *)
print()
input(“Next")
counter = 0
for a In self.srcPopWords[textl]:
for b In self._translatedPopWords[text2]:
it a == b:
counter+=1
#break
percent = counter/self.wordFreqCount
return percent

class WFBDeltalLearning(object):
def __init__ (self, wordFreqFilter):
self.wordFregFilter = wordFregFilter
self.optimalDelta = -1

def ParallelTextRecognition(self, textl, text2, delta):
#print(Ttextl={0} text2={1}
percent={2}".format(textl,text2,self.wordFreqgFilter. Intersection
Percent(textl, text2)))
return self.wordFregFilter.IntersectionPercent(textl,
text2) > delta

det BestParallelTextRecognition(self, textl, text2):
return self_ParallelTextRecognition(textl, text2,
self.optimalDelta)

def _LearningExperiment(self, fileNamesl, fileNames2,
delta):
# print(scoresl)
tp, tn, fp, fn =0, 0, 0, O
for 11 in range(0, len(fileNamesl)):
for 12 1n range(0, len(fileNames2)):
# print(Tpair: "+textl+® - "+text2)
rez =
self_ParallelTextRecognition(fileNamesl1l[i11l], fileNames2[i2],
delta)

if i1l == i2:
iIf rez == True:
tp += 1
else:
fn += 1

else:



def

def

def

def

def

iIT rez == True:
fp += 1
else:
th += 1
pri nt(":::::::::::::::::::::::::")

return tp, tn, fp, fn

_Precision(self, tp, fp):

if tp + fp == O:
#print("Presizion 017)
return O

return tp /7 (tp + fp)

_Recall(self, tp, fn):

if tp + fn == O:
return O

return tp / (tp + fn)

_Accuracy(self, tp,tn,fn,fp):
return (tp+tn)/(tp+tn+fp+fn)

_F1Metric(self, precision, recall):
iT precision + recall == O:
print("F1 0!")
return O
return 2 * precision * recall / (precision + recall)

ClassificationResults(self, fileNamesl, fileNames2,

currentDelta):

# print("filesl - {}".format(scoresl))
tp, tn, fp, fn = self._LearningExperiment(fileNamesl,

fileNames2, currentDelta)

def

def

precision = self._Precision(tp, fp)
print(precision={0}".format(precision))
recall = self._Recall(tp, fn)

fl = self._Fl1lMetric(precision, recall)

return (tp, tn, fp, fn, precision, recall, fl)

SetThresholdRange(self, tresholdRange):
self._tresholdRange = tresholdRange

FindOptimalF1Threshold(self, fileNamesl, fileNames2):
self.fileNamesl = fileNamesl

self._fileNames2 = fileNames2

filMax = -1

deltaMax = -1

precisionMax = -1

recallMax = -1

for currentDelta In self._tresholdRange:
[tp, tn, fp, fn, precision, recall, f1] =\
self.ClassificationResults(fileNamesl,



73

fileNames2, currentDelta)
if f1 > flMax:
precisionMax = precision
recallMax = recall
filMax = f1
deltaMax = currentDelta
self.optimalDelta = deltaMax
return (deltaMax, precisionMax, recallMax, flMax)

def FindOptimalAccuracyThreshold(self, fileNamesl,
fileNames2):
self.fileNamesl
self.fileNames2
AccuracyMax = -1
deltaMax = -1

fileNamesl
fileNames2

for currentDelta In self._tresholdRange:
[tp, tn, fp, fn, precision, recall, 1] =\
self._ClassificationResults(fileNamesl,
fileNames2, currentDelta)
accuracy = self._Accuracy(tp, tn, fp, fn)
1T accuracy > AccuracyMax:
AccuracyMax = accuracy
deltaMax = currentDelta
self.optimalDelta = deltaMax
return (deltaMax, AccuracyMax)

b.2 — KnienTcbka yacTuHa QiibTpa Ha OCHOBI YACTOTHOTO PO3MOJLITY CIiB

import WFBOOP
from numpy Import arange

#CorpusFolderl = r~"C:\Users\Admin\Desktop\python\ZipfCorpus*
CorpusFolder2 = r~"C:\Users\Admin\Desktop\python\Corpus100*

EnTextNamesTrain =
[Fle","2e","3e","4e","5e","6e","7e","8e","9e","10e","11e","12e",
"13e","14e","15e","16e","17e","18e","19e","20e","21e"]
RuTextNamesTrain =
[1r®,"2r","*3r","4r","5r","6r","*7r","8r","9r","10r","11r","12r",
*13r*,"14r","15r","16r","17r","18r","19r","20r", "21r"]
EnTextNamesTest =
[F12e","13e","14e","15e","16e","17e","18e","19e","20e","21e"]
RuTextNamesTest =
[F12r","13r","14r","15r","16r","17r","18r","19r","20r","21r"]

print(*En vs Ru")

# WFBDeltalLearning

wordFreqFilter = WFBOOP.WordFreqFilter(CorpusFolder2,
EnTextNamesTrain, RuTextNamesTrain, 100)
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wfbDeltalLearning = WFBOOP.WFBDeltalLearning(wordFregFilter)
wfbDeltalLearning.SetThresholdRange(arange(0.05,0.3,0.01))

# learningResults =
wfbDeltalLearning.FindOptimalF1Threshold(EnTextNamesTrain,
RuTextNamesTrain)

learningResults =
wfbDeltalLearning.FindOptimalF1Threshold(RuTextNamesTrain,
EnTextNamesTrain)

print(“///////////////////7//77/77)

print(learningResults)

print(~////////////7/////////777)

# WFBDeltaTesting

wordFreqFilter = WFBOOP.WordFreqFilter(CorpusFolder2,
EnTextNamesTest, RuTextNamesTest, 50)

wfbDeltaTesting = WFBOOP.WFBDeltaLearning(wordFreqFilter)
a,b,c,d,e,f,Fl=wfbDeltaTesting.ClassificationResults(EnTextNames
Test, RuTextNamesTest, learningResults[3])

print("tp={0}, tn={1}, fp={2}, fn={3}, precision={4},
recall={5}, F1={6}" .format(a,b,c,d,e,f,F1))
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Jonarok B

Ko ouniiieHHst TekcTy Bif 3aiiBoi iHpopmartii

from nltk.corpus import stopwords

def ItemsToWords(itemList):
wordsLowerSplit = []
for item in i1temList:
splitWords = 1tem.split()
for word in splitWords:
wordsLowerSplit.append(word. lower())
return wordsLowerSplit

def PunktCleaning(wordList)

punkt = [*)z-=", );%, *),", t,T, t.r, Ty, e, o

B e T

L e e e
L et e, LT, et LT, L

SeT fE Tepen e Ayl Thpen e e e e e
o B L DA

e i
T S

A e R & A
resultList = [w for w in wordList if not w In punkt and not
w.isdigit(Q]
return resultList

def CleaningStopEn(wordList):
stopW = stopwords.words("english®) + [“the","The"]
resultList = [w for w in wordList if not w In stopW]
return resultList

def CleaningStopRu(wordList):

resultList = [w for w in wordList if not w In
stopwords.words("russian®)]

return resultList

def CleaningStopUk(wordList):
stopwords = ['i', '8', 'y', 'He', 'mo', 'siu', 'ma', 'a',
's', 's', 'gx', 'a', 'wvo', 'Bce', 'BoHa', 'Tak',
'ﬁOPO','TaK', 'TM', 'HO', vyv, 'X', 'BM',
'sa', '6', 'mo', 'rmimpxm', 'ii', 'meni', 'OByijo',
'ajne', 'ocw', 'Bin','mene', 'me', 'uHi',
'npo', 's', 'womy', 'renep', 'komm', 'HaBiTer', 'HY', 'panToMm',

'agkmo', 'Bxe', 'abo', 'wi', '6ytmu', '6Gyr',
'Hporo', 'mo', 'mac', 'Hebynr', 'BHOBY', 'Bxe', 'Bu',

'agxe','Tam', 'morim', 'ceBe', 'miuoro',
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'in', 'moxe', 'Boum', 'Tyr', 'me', 'e', ' Tpeba ', 'HiNU',
'gna','Mu', 'Tebe', 'ix', 'mwix', 'Oynxa',

cam', 'mo6', 'Gezs', 'wibu', 'uvoro', 'pazs', 'Tex', 'cobi',
'nig','6ynge', 'x', 'womi', 'xTo', 'uem',

'Toro', 'womy', 'unoro', 'gaxkum', 'sorcim', 'Hum' 'sgecb’

’
|l

1

2
ue', 'ommu', 'mamxe','min', 'Tum',
'mo6', 'wei', 'mapas', '6bymmu', 'kymomu', 'Harimo', 'mcix',
'wikoymm', 'MmoxHa',

|l |l

npu', 'Hapemri', 'mea','mpo', 'iummn',
'xou', 'nmicna', 'wan', 'Ginpme', 'Ton', 'uepes', 'ui', 'HmHac',
'nmpo', 'mBce',

'Hux', 'sgka', 'Gararo','xitba', 'Tpu',
'uo', 'mos', 'BTim', 'mobpe', 'ceow', 'uiei', 'nepen', 'isomi',
'kpame’',

'rpoxu', 'Tomy', 'He MoxHa','Takun',
'im', 'Gispme’', 'zaBxou', '3BuuaiHo', 'sBcw', 'Mix']

resultList = [w for w in wordList if not w in stopWords]
return resultList
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Honatok I'

€uHui MeTo/T HaBYaHHS (PUTLTPIB

import math
class DeltalLearning(object):
def __init__ (self):
self.optimalDelta = -1

def SetThresholdRange(self, tresholdRange):
self._tresholdRange = tresholdRange

def FindOptimalAccuracyThreshold(self, trainSet,
errorEstimator):
accuracyMax = -1
deltaMax = -1
for currentDelta in self._tresholdRange:
[f1, accuracy] =
self._ClassificationResults(trainSet, currentDelta,
errorEstimator)
1T accuracy > accuracyMax:
accuracyMax = accuracy
deltaMax = currentDelta
self.optimalDelta = deltaMax
return (deltaMax, accuracyMax)

def FindOptimalFlThreshold(self, trainSet, errorEstimator):
filMax = -1
deltaMax = -1
for currentDelta In self._tresholdRange:
print(*'=========== Current Delta {0}
====================""_format(currentDelta))
[f1, acr] = self._ClassificationResults(trainSet,
currentDelta, errorEstimator)
if f1 > flMax:
filMax = f1
deltaMax = currentDelta
self.optimalDelta = deltaMax
return (deltaMax, flMax)

def ClassificationResults(self, trainSet, currentDelta,

errorEstimator):

tp, tn, fp, fn = self._LearningExperiment(trainSet,
currentDelta, errorEstimator)

precision = self. Precision(tp, fp)

recall = self._Recall(tp, fn)

fl = self._FlMetric(precision, recall)

accuracy = self._Accuracy(tp, tn, fn, fp)

return (fl, accuracy)
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def _LearningExperiment(self, trainSet, delta,
errorEstimator):

tp, tn, fp, fn =0, 0, 0, O

for trainltem in trainSet:
textl trainltem[0]]O]
text2 trainltem[0][1]
fact = trainltem[1]
rez = self_AreParallel(textl, text2, delta,

errorEstimator)
iIT fact == True: # texts really are parallel
iIT rez == True:
tp += 1
else:
fn += 1
else: # texts really are not parallel
iIT rez == True:
fp += 1
else:
th += 1

return tp, tn, fp, fn

def AreParallel(self, textl, text2, delta, errorEstimator):
e = errorEstimator.TextSimilarity(textl, text2)
return math.fabs(e) <= delta

def Precision(self, tp, fp):
if tp + fp == O:
print(*Presizion 0!7)
return O
return tp / (tp + fp)

def Recall(self, tp, fn):
if tp + fn == O:
print(*Recall 0!%)
return O
return tp / (tp + fn)

def _Accuracy(self, tp, tn, fn, fp):
return (tp + tn) /7 (tp + tn + fp + fn)

def F1Metric(self, precision, recall):
1T precision + recall == O:
print("F1 0!")
return O
return 2 * precision * recall / (precision + recall)

def BestParallelTextRecognition(self, textl, text2,
errorEstimator):
return self_AreParallel(textl, text2, self.optimalDelta,
errorEstimator)

def EvaluateTest(self, trainSet, errorEstimator):
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(fl, acr) = self._ClassificationResults(trainSet,
self.optimalDelta, errorEstimator)
return (f1, acr)



80

Honarok /1

word2vec-¢instp

JI.1 — Peauizartisi cicTeMu Ha OCHOBI BEKTOPHOTO ysiBJIeHHs WOrd2vec

(MOHOMOBHUI BapiaHT)

import cleaningTools

from nltk.corpus import PlaintextCorpusReader

from gensim.models import Word2Vec

from nltk_probability import FregDist

from sklearn_metrics.pairwise Import cosine_similarity
from math import fabs

import pickle

class ErrorEstimator(object):
def __init__ (self, texts, corpusFolder):

self.repoFolder=corpusFolder

file = corpusFolder + "\TextSimilarities.pickle”

try:
with open(file, "rb") as fT:

self.similarityDict = pickle.load(fT)

print(*Loading from pickle~)

except 10Error:
self.similarityDict = {}

for textl in texts:
for text2 iIn texts:
iIT (textl,text2) in self.similarityDict.keys():
#Htry:
a= self._similarityDict[textl, text2]
else:
#except KeyError:
self.similarityDict[(textl, text2)] =
self.InnerTextSimilarity(textl, text2)

with open(file, "wb®) as f:
pickle.dump(self_similarityDict, T)

def Cleaning(self, text):
wordListl = cleaningTools. ItemsToWords(text)
wordList2 cleaningTools.PunktCleaning(wordListl)
wordList3 cleaningTools.CleaningStopEn(wordList2)
return wordList3

def CommonWordsSearch(self, wordsEnCleanl, wordsEnClean2):
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wordCount=min(len(wordsgEnCleanl), len(wordsenClean2),1000)
fregDistl = FregDist(wordsenCleanl)
popWordsFregql = freqDistl.most_common(wordCount)
fregDist2 = FregDist(wordsenClean2)
popWordsFreg2 = freqDist2.most_common(wordCount)
tmp=[1]
for 1teml in popWordsFreql:
for 1tem2 in popWordsFreq2:
it 1tem1[0] == i1tem2[0]:
rating=iteml[1]+item2[1]- fabs(iteml[1]-
item2[1])
tmp.append((rating, iteml[0]))
tmp=sorted(tmp, reverse=True)
tmp=tmp[0:min(20, len(tmp))]
rezult=[words for (rating, words) in tmp]
#print (rezult)
return rezult

def Similarity(self, wordVectors, wordl, word2):
vectorl = wordVectors[wordl][O]
vector2 = wordVectors[word2][0]
return cosine_similarity([vectorl], [vector2])

def Error(self, wordVectorsl, wordVectors2, wordl, word2):
siml = self_Similarity(wordVectorsl, wordl, word2)
sim2 = self.Similarity(wordVectors2, wordl, word2)
return fabs(siml-sim2)

def GetModelFromRepo(self, text):
myreader = PlaintextCorpusReader(self.repoFolder, text)
wordsEn = myreader.words(text)
cleanText = self.Cleaning(wordsEn)
fn = self._repoFolder + "\\" + text + "_w2vzipped~
try:
with open(fn, "rb") as f:
rezult = pickle.load(f)
print(“Loading from model * + text)
except I0Error as e:
model = Word2Vec([cleanText], size=100, window=3,
min_count=1, workers=4, sg=0)
wordCount = []
for word in model .wv.vocab:
wordCount.append((model .wv.vocab[word].count,
word, model.wv[word]))

wordCount = sorted(wordCount, reverse=True)
wordCount = wordCount[:1000]
rezult={}

for 1tem in wordCount:
rezult[item[1]]=(item[2],item[0])

with open(fn, "wb") as f:
pickle.dump(rezult, f)

print(*Creating and saving to model*)
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return rezult

def TotalError(self, wordVectorsl, wordVectors2,

commonwords) :

ErrorSum = 0O

for wordl in commonwords:

for word2 in commonwords:
if wordl = word2:
ErrorSum+=self_Error(wordVectorsl,

wordVectors2, wordl, word2)

return ErrorSum/(len(commonwords)*len(commonwords))

def TextSimilarity(self, textl, text2):
#Htry:
return self_similarityDict[textl, text2]
# except KeyError:
# print (""There i1s no calculated similarity for this

files™)

def InnerTextSimilarity(self, textl, text2):
wordVectorsl = self.GetModelFromRepo(textl)
wordVectors2 = self._GetModelFromRepo(text2)

wordVectorsl.keys()
wordVectors2.keys()

cleanTextl =
cleanText2 =
commonWords =
self.CommonWordsSearch(cleanTextl,cleanText?2)
#print(commonWords)
1T commonWords==[]:
return 1
else:
return self.TotalError(wordVectorsl, wordVectors2,

commonWords)

J1.2 — KiienTchka yactuna Word2vec-¢dinsrpa (MOHOMOBHHI BapiaHT)

from Learning import Deltalearning
from w2vErrorEstimatorMono import ErrorEstimator
from numpy import arange

def PrepareTtrainSet(TrainTextNames):
trainSet = []
for index1l in range(O, len(TrainTextNames)):
for index2 in range(indexl, len(TrainTextNames)):
iIT 1ndex1l == iIndex2:
trainSet.append([(TrainTextNames[index1],
TrainTextNames[index2]), 1])
else:
trainSet.append([(TrainTextNames[index1],
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TrainTextNames[index2]), 0])
return trainSet

def SetParallel(textl, text2, trainSet):
for 1tem In trainSet:
iIT 1tem[0][0]==textl and 1tem[O][1]==text2:
item[1] = 1

CorpusFolder=r"E:\py projects\python\vectorCorpus*”

TrainTextNames = ["le.txt",
"leFake.txt","2e.txt", "2eFake.txt", "3e.txt", "3eFake.txt", "4e.txt
", "4eFake.txt",

"5e.txt", "b5eFake.txt",
"6e.txt", "6eFake.txt","7e.txt", "7eFake.txt",

"8e.txt","%e.txt", "9eFake.txt","10e.txt", "10eFake.txt"]
trainSet = PrepareTtrainSet(TrainTextNames)
SetParallel("le.txt", "leFake.txt",trainSet)
SetParallel (""2e.txt", '"2eFake.txt",trainSet)
SetParallel (""3e.txt", "3eFake.txt",trainSet)
SetParallel ("de.txt", "4eFake.txt",trainSet)
SetParallel ("'5e.txt", "beFake.txt",trainSet)
SetParallel (""6e.txt", "6eFake.txt",trainSet)
SetParallel (""7e.txt", "7eFake.txt",trainSet)
SetParallel ("9e.txt", "9eFake.txt",trainSet)
SetParallel (""10e.txt", "10eFake.txt",trainSet)
print(trainSet)

errorEstimator=ErrorEstimator(TrainTextNames, CorpusFolder)

deltalLearning = DeltaLearning()
#deltalLearning.SetThresholdRange(arange(0.01,1.01,0.01))
deltalLearning.SetThresholdRange(arange(0.0001,0.010,0.0001))

deltaMax,F1 = deltaLearning.FindOptimalF1Threshold(trainSet,
errorEstimator)
print("'deltaMax={0} F1={1}".format(deltaMax,F1))

TestTextNames = [ "lle.txt", "l12e.txt", "13e.txt", "l1l4e.txt",
"l4eFake.txt", "15e.txt", "l15eFake.txt",

"l6e.txt", "1l7e.txt", "17eFake.txt",
"18e.txt", "18eFake.txt",

"19e.txt", "20e.txt", "20eFake.txt","2le.txt",
"2leFake.txt"]
testSet = PrepareTtrainSet(TestTextNames)
SetParallel ("'14e.txt"”, "l4deFake.txt",testSet)
SetParallel ("'15e.txt", "15eFake.txt",testSet)
SetParallel(""17e.txt"”, "17eFake.txt",testSet)
SetParallel ("'18e.txt", "18eFake.txt",testSet)
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SetParallel ("'20e.txt"”, "20eFake.txt",testSet)
SetParallel ("'2le.txt"”, "2leFake.txt",testSet)
print(testSet)

errorEstimator=ErrorEstimator(TestTextNames, CorpusFolder)

F2,acr=deltaLearning.EvaluateTest(testSet, errorEstimator)
print(""F1={0} Accuracy={1}".format(F2, acr))
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