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OcHoBbl 00paboOTKM TEKCTOB

3agadya NERC

* Ha BXxoge: TEKCT, pa3buTbin Ha NpeanoXeHnst 1 TOKEHbI
* Ha BbIXx0o4e: MHOXeCTBO CyLLHOCTeN (Havyano, KoHew,, Tun)
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OcHoBbl 00paboOTKM TEKCTOB

3agadya NERC

* Ha BXxoae: TEKCT, pa3dbunTbi Ha NPEaSIOXKEHNS N TOKEHDI

* Ha BbIXx0o4e: MHOXeCTBO CyLLHOCTeN (Havyano, KoHew,, Tun)
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OcHoBbl 00paboOTKM TEKCTOB

CermMeHTauusa TekcTa

* Ha Bxoge: TeKCT (nocnenoBaTenbHOCTb CUMMBOJSIOB)

» Ha BbIXoae: TEKCT, pa3dbuTbin Ha Npen

JTIOXKEHNA N TOKEHDI

Anekcangp lNywkuH pogunca B Mockse, ctonuue Poccun

AnekcaH,u,pé [yLLKMH

poawncsi 8 Mockee,

cronuue Poccun
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OcHoBbl 00paboOTKM TEKCTOB

CermMeHTauusa TekcTa

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
* Ha BbIXxoae: TEKCT, pa3dbuUTbIN HA NPEASIOKEHUSA N TOKEHBDI

- [NpepnoxeHne — 31O eAnHULIA A3blKa, KOTopasi NpeacTaBnsaeT
cobon rpammaTn4eckn opraHmM3oBaHHOE COeJNHEHME CMNOB,
obnaparollee CMbICIIOBOU 3aKOHYEHHOCTbIO.

« TOKEeH — MMHUMarnbHas NMMHIBUCTUYECKASA ednHULLIa TEKCTA (peqm),

obnagarowas CMbICINOM.
{cnoeo, nyHkmyauyus, 4ucrno}



OcHoBbl 00paboOTKM TEKCTOB

TokeHun3auus

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
* Ha BbIXoae: TEKCT, pa3dUTbIN HA NPEaSIOKEHUA N TOKEHBDI

AnekcaHgp lNywkuH pogunca B Mockse, ctonuue Poccun.

* PewieHne (RegEXp, perynspHole BbipakeHUs)



OcHoBbl 00paboOTKM TEKCTOB

TokeHun3auus

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
* Ha BbIXoae: TEKCT, pa3dUTbIN HA NPEaSIOKEHUA N TOKEHBDI

AnekcaHgp lNywkuH pogunca B Mockse, ctonuue Poccun.

* PewieHne (RegEXp, perynspHole BbipakeHUs)

» Paspgenntb BXOOHYIO CTPOKY MO Npo6enbHbIM CMMBOSIaM

AnekcaHap

[TyLLKNH

......................................................

cTonuue




OcHoBbl 00paboOTKM TEKCTOB

TokeHun3auus

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
* Ha BbIXoae: TEKCT, pa3dUTbIN HA NPEaSIOKEHUA N TOKEHBDI

AnekcaHgp lNywkuH pogunca B Mockse, ctonuue Poccun.

* PewieHne (RegEXp, perynspHole BbipakeHUs)

» Paspgenntb BXOOHYIO CTPOKY MO Npo6enbHbIM CMMBOSIaM

.........

AnekcaHap MywkuH poawnrics B Mockse, ctonuue Poccuu.

AnekcaHap lMywkuH poauncs B Mockee, cTonuue Poccun,




OcHoBbl 00paboOTKM TEKCTOB

TokeHun3auus

* nyHKTyaLI,I/IFI bbiBaeT BHYTPU CI10OBa

--------------------------------------------------



OcHoBbl 00paboOTKM TEKCTOB

TokeHun3auus

* bynem cuyntaTb TOKEHaMM MNOACTPOKU, coaepKallne TonbKo OyKBbI U
Lundpel (alphanumeric)

« OcTanbHbIE NOACTPOKK nonpobyem pasgenutb No He alphanumeric
CUMBOJSIaM, UCNOSb3ysa OMHAPHbLIN KaccndukaTop

A.C. 2151 Kyoa-nnoo
[Tpn3sHaku: KnaccudukaTtopbi:
e [1NnHbI TOKEHOB-KaAHANOATOB « SVM
« CumBonsbl (n-gram)  Jlor. perpeccus

« Cnosapb * HenpoHHble ceTu



OcHoBbl 00paboOTKM TEKCTOB

TokeHun3auus

° HeKOTOpre TOKEHbI OOJT)XKHbl COCTOATb U3 HECKOJIbKUX CI10B

* Pycckumn

Kak Tonbko Ha4yanocb... ——> Ka|< TOJ'IbKO HaHaJ'IOCb .......

* VlcnaHckun

¢, Como te llamas? —> ¢ Como te Ilamas ’?



OcHoBbl 00paboOTKM TEKCTOB

TokeHun3auus

o HeKOTOpre CJ10Ba CKJiienBarTCH
e AHIMTMNCKUN

st —— isint ((islnot

* VlcnaHckun

-------------------------------------------------------

Dimelo —— Diime! Io D| ‘me! Io

--------------------

del —> Deiel:

...................



OcHoBbl 00paboOTKM TEKCTOB

TokeHun3auus

o HeKOTOpre CJ10Ba CKJiienBarTCH
e AHIMTMNCKUN

st —— isint ((islnot

* VlcnaHckun

Dimelo —— Diime! Io D| ‘me! Io)

--------------------

del —> Deiel:

...................

 Hemeukumn

Rechtsschutzversicherungsgesellschaften

...................................................................... b

Rechtsschutzversu:herungssgesellschaften§

..............................................................................................................................................



OcHoBbl 00paboOTKM TEKCTOB

TokeHun3auus

« 3agada pa3mMeTKM nocrnenoBaTeribHOCTU. KaXablh CUMBOJT
HeobxoaMMO OTHECTU K OAHOMY U3 ABYX KI1aCCOB:

» [locnegHunn cumeon B TokeHe (L)
* He nocnegHuin cumeon B TokeHe (O) DI ilmle 0
 MeToabl:
 RNN (PekypeHTHble HEUPOHHbIE CETW)
* BIRNN O|L|O|L|O|L

----------------------------------------------------------



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne rpaHny NpeanoXXeHnm

 Ha Bxoge:
* TEKCT (nocnegoBaTenbHOCTb TOKEHOB)
* TEKCT (nocrnenoBaTeribHOCTb CUMBOJIOB)

* Ha BbIX0o4e: TEKCT, pa3dbuTbIn Ha NpeanoKeHUs

* loes:

* B ecTeCTBEHHLIX A3blKax NpeanoXeHna oTAenaTca Apyr OT Apyra 3Hakamu
npenuHaHuga (. ! ?)

 PelueHue:

« KnaccndouumpoBaTb Kaxabi TOKeH (. | ?) aBnsgeTcs N1 OH KOHLIOM
npeannoXxeHus



OcHoBbl 00paboOTKM TEKCTOB

CermMeHTauusa TekcTa

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
* Ha BbIXoae: TEKCT, pa3dUTbIN HA NPEaSIOKEHUA N TOKEHBDI

* lnes
° O,EI,HOBpeMeHHO Haxo4UTb NpaHMLUbl TOKEHOB U I'IpG,EI,J'IO)KGHVIVI

 PeweHune

» Pa3smeTka nocnegosarenbHoCcTU. Kaxkgbih cMMBON KrnaccuduunpyeTcs Ha
OOWH N3 TPeX KIaccoB:
» [locnegHun cumBon NPeanoXeHNs
* [locnegHnn cMMBOJ TOKEHA
* OObIYHbIN CUMBOII



OcHoBbl 00paboOTKM TEKCTOB

OueHkKa KadecTBa
« Gold

..........................................................................................................................................................................................................................................................................................................

- - P S-SR SN
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OueHkKa KadecTBa
« Gold

..........................................................................................................................................................................................................................................................................................................

- - P S-SR SN

* MeTpuKH
|correct]

e Precision = ; iy —
|predicted|’ Precision =

|correct] 5
e Recall = : Recall = -;
|gold| 10 9
2+«PrecisionxRecall — .
o Fl — ; F1 — 1o’

Precision+Recall



OcHoBbl 00paboOTKM TEKCTOB

OnpepneneHne sA3blka

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
 Ha BbIxoge: meTka A3blka

AnekcaHgp Cepreesnd [lywlknH poguncsa B
MockBe 26 maga 1799 roaa.

AnekcaHgp Cepren ynbl lywknH 1799 enHbiH
26 maeHOa Mackay LuahapeHas Tya.

Alexander Pushkin was born in Moscow on may
26, 1799.

Alexander Pushkin nacié6 en Moscu el 26 de
mayo de 1799.

Alexandre Pouchkine est né a Moscou le 26 mai
1799.



OcHoBbl 00paboOTKM TEKCTOB

OnpepneneHne sA3blka

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
 Ha BbIxoge: meTka A3blka

AnekcaHgp CepreeBnd [lywkuH pogunca B~ [ :
Mockse 26 mas 1799 roga. R EITTOO '

AnekcaHgp Cepren ynbl lywknH 1799 enHbiH
26 maeHOa Mackay LuahapeHas Tya.

Alexander Pushkin was born in Moscow on may
26, 1799.

Alexander Pushkin nacié6 en Moscu el 26 de
mayo de 1799.

Alexandre Pouchkine est né a Moscou le 26 mai
1799.



OcHoBbl 00paboOTKM TEKCTOB

OnpepneneHne sA3blka

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
 Ha BbIxoge: meTka A3blka

AnekcaHgp CepreeBnd [lywkuH pogunca B~ [
Mockse 26 mas 1799 roga. R EITTOO ;

AnekcaHgp Ceprenn ynbl [ywkuH 1799 enHblH (77 ;
26 maeHga Mackey wehapeHas Tya.

Alexander Pushkin was born in Moscow on may
26, 1799.

Alexander Pushkin nacié6 en Moscu el 26 de
mayo de 1799.

Alexandre Pouchkine est né a Moscou le 26 mai
1799.



OcHoBbl 00paboOTKM TEKCTOB

OnpepneneHne sA3blka

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
 Ha BbIxoge: meTka A3blka

AnekcaHgp CepreeBnd [lywkuH pogunca B~ [

Mockse 26 mas 1799 roga.  pycckm |
AnekcaHap Cepreit ynbl lywkud 1799 enHblH TaTapCKMVl
26 maeHga Mackey wehapeHas Tya.
Alexander Pushkin was born in Moscow on may E——
26, 1799.

Alexander Pushkin nacié6 en Moscu el 26 de
mayo de 1799.

Alexandre Pouchkine est né a Moscou le 26 mai
1799.



OcHoBbl 00paboOTKM TEKCTOB

OnpepneneHne sA3blka

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
 Ha BbIxoge: meTka A3blka

AnekcaHgp CepreeBnd [lywkuH pogunca B~ [

Mockee 26 mas 1799 roga. | pyccrin |
AnekcaHpp Ceprenn ynbl TywkuH 1799 enHbiH, TaTapCKMVl
26 maeHga Mackey wehapeHas Tya.
Alexander Pushkin was born in Moscow on may E——
26, 1799. ]
Alexander Pushkin nacid en Moscu el 26 de 7o o
"""""""""" ' NICMNAHCKUn

mayo de 1799.

Alexandre Pouchkine est né a Moscou le 26 mai
1799.



OcHoBbl 00paboOTKM TEKCTOB

OnpepneneHne sA3blka

* Ha Bxoge: TeKCT (nocnenoBaTtenbHOCTb CUMBOJSIOB)
 Ha BbIxoge: meTka A3blka

AnekcaHgp CepreeBnd [lywkuH pogunca B [ 7777707

Mockse 26 mas 1799 roga. i  pycoKwii
AneKcaHﬂlp CepreM yﬂbl I_IyLUKMH 1799 eﬂHblH _____________________ _}‘a‘_‘r‘a“p‘gla/l‘l;l--
26 maeHga Mackay wehspeHgs Tya. b n T
Alexander Pushkin was born in Moscow on may aHrJ'II/II/ICKI/II/I
26,1799.
Alexander Pushkin naci® en Moscu el 26 de = i
-------------------- | CNaHCKWii |

mayo de 1799. LTI

Alexandre Pouchkine est né a Moscou le 26 mai
1799. T  chpaHLlyscKWi |

_______________________



OcHoBbl 00paboOTKM TEKCTOB

[Tpodonnu asbika*

 [1Nna Ka)kOoro A3bika U3BMnekaeTcs ero npodunb

 [Mpodunnb — crnncok (top-K) CMMBOMbHLIX N-gram OTCOPTUPOBAHHbLIN MO
HeBO3pacTaHUo YacTOoTbl

[MpoucxoxaeHne AnekcaHgpa CepreeBuya [lywknHa mnoer e 81

OT pPa3BETBNEHHONO HETUTYNIOBAHHOIO [OBOPAHCKOro poga :

[MyLWKNHBbIX, BOCXOAMUBLLEro MO reHeanornyeckom nereHge K O 66 o
«MYXY 4YecTHy» Partwe. [lylWKNH HeogHOKpaTHO nucan o ‘e’ 49

CBOEW POAOCIIOBHOM B CTMXax M Mpo3e; OH BUAEN B CBOMUX 0
npegkax obpasel, MCTUHHOM «apuUCTOKpaTumy, OPEBHEro E> H 42 E> L
pofa, YeCTHO CNYyXMBLLUEro OTeyecTBy, HO He CHUCKaBLUEro g 41 ©
Gr1arockNoHHOCTU npaBuUTENen N «roHnmoro». He pas OH 'H'
obpalyancsa (B TOM YMCrie B XYQOXKECTBEHHON dopme) U K w37 -
obpasy cBoero npagena no marepn — adppukaHua Abpama ‘o' 28 a

neTDOBl/Na [aHHMGana, cTtaBLuero CﬂyFOIZ N BOCNMNTAHHNKOM
I'IeTpa |, @ NOTOM BOEHHbIM UHXEHEPOM W1 reHeparom.

*\W. B. Cavnar, J. M. Trenkle. "N-gram-based text categorization." (1994)



http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.21.3248&rep=rep1&type=pdf

OcHoBbl 00paboOTKM TEKCTOB

[Tpodunun a3bika

 [1Nna Ka)kOoro A3bika U3BMnekaeTcs ero npodunb

 [Mpodunnb — crnncok (top-K) CMMBOMbHLIX N-gram OTCOPTUPOBAHHbLIN MO
HeBO3pacTaHUo YacTOoTbl

Ycmep dYarblHblH 6 enblH  [lywknH 1811 enHbiH 19 e 73
OKTSAOpeHOD OopoaXane Kewenap edeH adblfiraH nuiuenga :

yTKapa. Jlnuenaga ykbirblHOa YCMEpPHeEH TanaHTbl adbina ham a 53 Cr
Gawkanap TapadbliHHaH torapbl  6asneHa. Jlvuenpa ‘e’ 37

YTKepenreH ennap, Aycnapbl warbliipb KYHENeH49 MaHrera a
caknaHa ham wkaTblHOa uYarbimbill Taba. AnekcaHap [> n 33 [> —
CepreeBuyHbIH silUbfere wylibiHAa Y18, bupens warbinpb ‘o' 30 ©
MywkuH Tya: 130nan wwurbipb wxat utensa, «PycnaH ham 'n'
Mogmuna»  nosmacbl  3bina  Galwnblil,  TaHbIAraH ‘W 28 -
XypHannapga bepeHye samanapbl 6acbina. Jlmuen xesepre o' 28 P

ypTa sKuM torapbl YKy WOpTnapbl OapexaceHae 6enewm
Gupepra THew byna.



OcHoBbl 00paboOTKM TEKCTOB

[Tpodounnun A3bika

e [1Nna KnaccuumumupyemMmoro TekcTta n3BriekaeTca npodunb

BecHon 1820 roga lNywkuHa Bbl3Bann K BOEHHOMY reHepan-
rybepHatopy lNetepbypra rpacdy M. A. Munopagosuyy ans

TOM yucre anurpamm Ha ApakyeeBa, apxumaHgputa PoTus
n camoro AnekcaHgpa |), HECOBMECTMMbIX CO CTaTycoMm
rocyapCTBEHHOINO YNHOBHMKA.

34

26

22

18

0ObsICHEHUSI MO NOBOAY COAEpPXXaHUA ero CTUXOTBOPEHUN (B E>

18

17

15

27181



OcHoBbl 00paboOTKM TEKCTOB

[Tpodunun a3bika

* [Ipodomnb KnaccnuumMpyemoro TekcTa cpaBHMUBaETCA C NPoPmUNaMm
A3blkoB (out-of-place), BbibnpaeTtca onmxanwmm a3bik

Mpodournb Mpodounrnb Mpodunb Mpodunb

A3blKa AOKyMeHTa Paccrose s3blka [OKYMEHTa PaccTosiHme
S 0 . 0
o —— o 0 'a’ '0' 5
'e’ 'a’ 2 ‘e’ \ 'y 1
'H' >< 'H' 0 n' \ 'H' 5
‘a’ ‘e’ 2 '’ e’ 2
-------------- 4 13

________________________________



OcHoBbl 00paboOTKM TEKCTOB

Nalve Bayes Classifier. Teopus

* Teopema baneca

p(eld) = p(dlc) *p(c)

p(d)
* p(c|d) — BEpOSATHOCTb d € ¢
* p(d|c) — BEPOATHOCTb BCTPETUTb d B C
* p(c) — BEPOATHOCTb BCTPETUTb JOKYMEHT Kflacca ¢
* p(d) — BEPOATHOCTb BCTPETUTb AOKYMEHT d

» Knaccmuagukartop

d|c) *p(c
¢ = argmaxp(c|d) = argmaxp( €) *p(©) = argmax p(d|c) * p(c)
ceC ceC p(d) ceC



OcHoBbl 00paboOTKM TEKCTOB

Nalve Bayes Classifier. Teopus

¢ = argmaxp(d|c) * p(c)

ceC

° I_IpeLl,CTaBI/IM d KakK [f]_;fZ) ---;fn]

(Habop npusHaKkoBs)

p(dlc) = p(fu far -r fa,|C)

= p(fi
= p(fi
= p(fi

AAp(fz, - fulc, f1)
Op(fale, fOr(f3, -0 fale, f1, f2)
Op(fzle, f1) .o(fule fi, for ooor fam1)



OcHoBbl 00paboOTKM TEKCTOB

Nalve Bayes Classifier. Teopus

¢ = argmaxp(d|c) * p(c)

ceC

° I_IpeLl,CTaBI/IM d KakK [f]_;fZ) ---;fn]

(Habop npusHaKkoBs)

p(dlc) = p(fi, for - fa,C)

= p(f1lc)p(fz, ..., fulc, f1)

= p(filc)p(fzle, f)p(f3, .o, fule, f1, 12)

= p(filop(fale, f1) .o(fale fi, f2r s fr-1)

* I'Ipeﬂ,nono>|<|/|M, YTO fl B3aNMMHO HE3aBUCUMDbI MNMPUN YCITOBUU C

p(file.fi) = p(file),i #




OcHoBbl 00paboOTKM TEKCTOB

Nalve Bayes Classifier. Teopus
¢ = argmaxp(d|c) * p(c)

ceC

° I_IpeLl,CTaBI/IM d KakK [f]_;fZ) ---;fn]

(Habop npusHaKkoBs)

p(dle) = p(filp(fale) . p(fule) = | [pChile)

* I'Ipeﬂ,nono>|<|/|M, YTO fl B3aNMMHO HE3aBUCUMDbI MNMPUN YCITOBUU C

p(file.fi) = p(file),i #



OcHoBbl 00paboOTKM TEKCTOB

Nalve Bayes Classifier. Teopus

¢ = argmaxp(d|c) = p(c)

ceC

° I_IpeLl,CTaBI/IM d KakK [f]_;fZ) ---;fn]

(Habop Npu3HaKkoB)

n
¢ = argmaxl_[p(filc) *p(C);
i=1

ceC

Zlogp(filc) +logp(c)|;



OcHoBbl 00paboOTKM TEKCTOB

OnpepneneHne sA3blka

o _
¢ = argmax 2 logp(filc) +logp(c)|;
=1 i

ceC

* [1pn3HaKkm — OyKBEHHbIE N-gram’bl

* OueHKa napamMeTpoB:

_ I
*ple) =",

et L e

1
; unn p(c) = i




OcHoBbl 00paboOTKM TEKCTOB

Nailve Bayes Classifier. CrnaxunBaHue

* [lpobrema: HekoTOpble N-gram’bl MOTYT HE BCTPETUTLCH B
oby4atoLlem kopnyce

|{fiEDc}| 0
Py . u— — — O;
p(fllc) Zjl{ijDC}l Zj|{fj€Dc}|

* PelleHne: aganTuBHOE CriaXmuBaHue

[{fi€D}|+¢
. |c) = 0;
PUHS) = 5 i enellve)




OcHoBbl 00paboOTKM TEKCTOB

Nailve Bayes Classifier. Oby4yeHune

[MpoucxoxpeHne AnekcaHgpa CepreeBuuya [lywikuHa o€t

oT pa3BeTBJ'IéHHOFO HETUTYJTOBAHHOIO [OBOPAHCKOIo poda ------

nyUJKI/IHbIX, BOCXOAMBLLErO MO reHeanornyeckom nereHage K

NV Ycmep uJarblHbiH 6 enbiH TMywkuH 1811 enHblH 19
CB' okTAOpeHOe OopoXane Kellernsp edyeH adblfiraH nuuenaa
NP ytkepa. Jlnuenaa ykbirbiHaa yCMepHeH TanaHTbl adblna ham
PO Gawkanap TapadblHHaAH torapbl  0OasnsHe. Jluuenga
6n YTKapenraH ennap, gycrnapbl warbiipb KYHENeHas MaHrera
00 caknana hewm mxaTtblHOa 4arbinibill Taba. AnekcaHap
06 CepreeBUYHbIH silbnere wywbliHAa Y19, 6bupens warbinpb
Me MywknH Tya: 130nan wwurbipb wxat utensa, «PycnaH hawm
e NMiogpmuna»  nosmacbl  s3bina  Gawnblil,  TaHbIMraH
XypHannapga 6epeHye siamanapbl 6acbina. Jlmuen xasepre
ypTa €KW torapbl YKy WopTnapbl agspexaceHas 6enem
Bupepro THew dyna.

1 1
p(pycckuit) = 57 p(TaTapckuit) = =

)

__________________



OcHoBbl 00paboOTKM TEKCTOB

Nailve Bayes Classifier. Oby4yeHune

[MpoucxoxpeHne AnekcaHgpa CepreeBuya [lywknHa MOET OT pas3BETBIEHHOIO HETUTYNOBAHHOIMO [BOPSAHCKOrO poa
[TyLIKMHBIX, BOCXOAUBLLErO MO reHeanorM4eckon nereHge K «Myxy 4yectHy» Parwe. [NylWwKknH HeogHOKpaTHO nNnucan O CBoeu
POOOCITIOBHOW B CTUXaX M Mpo3e; OH BuAern B CBOMX npenkax obpaseL, UICTUHHOW «apUCTOKpaTuny, OpeBHEro poga, YeCTHO
CNY>XUBLLEro OTe4ecTBY, HO He CHMUCKaBLUero 6rnarocknoHHOCTU npasuTernen u «roHnmoro». He pas oH obpaiuancs (B Tom
4yucre B XygoxectseHHoU dpopme) u K obpasy cBoero npagena no marepn — agppukaHua Abpama letposuya laHHMbBana,
CTaBLLEro crnyrov n BocnntaHHMKoOM [leTpa |, a N0TOM BOEHHbIM NHXEHEPOM U reHepasioMm.

('’ ) = o+1 = 0.01067; ('u’ ) = 5741 = (0.05793;
p(IT'|pycckun) = 610 726~ ; p('u'|pycckuin) = To+2e- " :
('p’ i) = 28 +1 = 0.04421 ('c’ 1) = 27 +1 — 0.04268
p(p’|pycckuin) = 610 726~ % ; p('c’|pycckuit) = cTorac=- " :
' Ny 66 +1 ,, . 5+ 1
p('o’|pyccknit) = ———— = 0.10213; p('|pycckuit) = ———— = 0.00914;

610 + 46 610 + 46



OcHoBbl 00paboOTKM TEKCTOB

Nailve Bayes Classifier. Oby4yeHune

Ycmep 4varblHbiH 6 enblH [lywknH 1811 enHblH, 19 okTsAbpeHOe Aspexene Kewenap edYeH adblfiraH nuuenga yTkape.
JNInuenpga ykbIrblHAa yCMepHeEH TarnaHTbl adblila hem Oalwlkanap TapadbliHHaH torapbl 6adanaHa. JlMuenga yTkepenraH
ennap, gycnapbl wWarbiMpb KyHeneHa4e MoaHrers caknaHa ham wxaTblHOa 4arbinbiw Taba. AnekcaHgp CepreeBMYHBIH,
Awbnere wylblHOa Y19, bupeas warbimpb MNywknH Tya: 130nan wurelpb wxat ntens, «Pycnad ham Jliogmuna» noamacsl
A3blna Gawnbl, TaHbIraH XypHannapga bepeHye asmanapbl 6aceina. JlMuen xe3epre ypta SKu torapbl YKy MopTrapsl
aspoaxaceHas bernem bupepra Tuew byna.

2+1 16 +1

p('Tl'|taTapckuit) = T8 154 0.00507; p('u’|TaTapckuii) = T8 154 0.02872;
(p’ H) = 50 +1 = 0.05236; ('c’ H) = o+ = 0.01689;
p('p’|TaTapckuii =c3groa- ; p('c’|TaTapckuii =c3grea- 0 ;
(o’ 1) = 5+ 1 = 0.00675 ("x' n) = Lt 1 = 0.00337
p('o’|TaTapckuu =Tagr5a O ; p(k'|TaTapckuu ~Tigr5a O ;



OcHoBbl 00paboOTKM TEKCTOB

Nailve Bayes Classifier. [lpumeHeHune

BecHon 1820 roga lywknHa Bbi3BanuM K BOEHHOMY reHeparn-rybepHatopy lNetepbypra rpacdy M. A. Munopagosudy angd

0OBbSACHEHUS MO NOBOAY COAEP)KaHUSA ero CTUXOTBOPEHUI (B TOM YMcne anurpamMmm Ha ApakyeeBa, apxumaHaputa dotus u
camoro AnekcaHgpa |), HeCOBMECTUMbIX CO CTaTyCOM FOCYAapCTBEHHOIO YMHOBHMKA.

n
6]- = logp(cj) + ZIng(fi|cj);
i=1

logp(copeemis)  logp('B|c)  logp(e’|c)  logp('c|c) logp('."|c)
Coyecrnin = —0.69315 + (—6.48768) + (—2.57566) + (—3.15547) + - + (—5.10139)
Coyceauis = —953. 05578

log p(Crarapaain) 10gp('B’lc)  logp('e’lc)  logp('c’|c) logp("."[c)

Crarapeiui = —0.69315 + (—6.40026) + (—2.76267) + (—4.09767) + -+ + (—4.60850)

A

Cratapecn = —1066.18426




OcHoBbl 00paboOTKM TEKCTOB

Nailve Bayes Classifier. [lpumeHeHune

* Hazag K BepOATHOCTAM:
p(cild) =

C;

« Haw npumep:
* Coyccxmii = —953.05578

* Crarapexn = —1066.18426

o 1
* p(pyceknii|d) = ——rmm = 1

 [1na nepBbix 30 CUMBOJSIOB:
* Coycnt = —113.25854

* Crarapciuii = —118.98256

y 1
* p(pycckuii|d) = 5770z ~ 0.99674

1

Yief 1+4Y;,ef¢

1.0
| ,N}r

0.9
0.8
0.7

0.6

0.5

T T T T T T
0 50 100 150 200 250

BecHon 1820 roga lNyLwknHa BbI3Ba
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OcHoBbl 00paboOTKM TEKCTOB

OnpepneneHne sA3blka

« 3agaya MHoroknaccosoun knaccumdgukauum (multiclass classification)
e OObEKTbI: TEKCTbI
 Knaccbl: METKU 93bIKOB

* [1lpn3Hakn knaccudpnkaymnm
* N-gram no cmmBonam
« Cnosa (13 crnosaps)

« Knaccudgukartopbl
« Multiclass SVM
* Naive Bayes
* HenpoHHbIe ceTH

* Perceptron
« Convolutional NN



OcHoBbl 00paboOTKM TEKCTOB

OueHka kadvectBa (binary classification)

e Accuracy = ‘prin ;
y tp+tn+fp+fn’ Oxuaaemble Knacchbl
e Precision = tp : cnam He cnam
tp+fp =
tp O
 Recall = : Sl 2
tp+fn’ g g tp fp
2xPrecision*Recall )
¢ Fl — . ) 0
Precision+Recall T
S| s
g\ &
5| | fn tn
) ()
o I
C

Confusion table



OcHoBbl 00paboOTKM TEKCTOB

OueHka kadvecTtBa (multiclass classification)

Confusion matrix

Oxnpgaemble Knacchbl

PYCCKUW | TaTapCKuUM | aHITIMNCKUN

5 2 0

[MpenckasaHHble Knacchbl

aHIMUNCKNW | TaTapCKUK | pyCCKUM
w
w
N




OcHoBbl 00paboOTKM TEKCTOB

OueHka kadvecTtBa (multiclass classification)

Confusion table

Confusion matrix (Knacc «pycckuii)

O)KI/ILI,aeMbIe Knacchbl Oxxnpaemble Knacchbl
- o N - pYyCcCKuUi He pycCcKui
PyCCKnn TatapCknn | aHMmMnNCKnmn —
= § ’g
= Sl g8l O 2
| & 5 2 0 = 8
ol 2 3
o| & T
=
<
0| S 2| 2 3 17
4l &
I ] 3 3 2 I% %
5| ©
% -
S| S - 5
o| 2 Preaswnz;;
Q| s
C| S 0 1 10 5
= Recall = —=;
= 8




OcHoBbl 00paboOTKM TEKCTOB

OueHka kadvecTtBa (multiclass classification)

Confusion table

Confusion matrix (Knacc «TaTapckmii»)

Oxunpgaemble Knaccbl

Oxnpgaemble Knacchbl

TaTapckun | He TaTapCKUM

PYCCKUW | TaTapCKuUM | aHITIMNCKUN

~

5 2 0 : >

~

[MpeackasaHHble Knacchbl
He TaTapCKun | TaTapCKui

3
Precision = § ;

~

~

aHIMUUCKNK | TaTapCKUKU | PyCCKNU
w
w
N

[MpenckasaHHble Knacchbl




OcHoBbl 00paboOTKM TEKCTOB

OueHka kadvecTtBa (multiclass classification)

Confusion table

Confusion matrix (Knacc «TaTapckmii»)

OxuaaemMble Knacchl Oxunpgaemble knacceol
_ _ Z _ aHITIMACKNI He aHrmMUNCKU
pyCCKumn TaTapCKnUn | aHIMNNCKNIA — | =
n =
3 sl 2] 10 1
™ S| 2
s8] 5 2 0
(@) > )
(&) Qo % =
® ©| 2
o) ES‘; S E 2 13
3| & 3 3 2 2| =
I © C Qo
S| ©
o
@
a‘) = .. 10
=t S PT‘BClSlOTl=H;
O
Q. )S
C = O 1 10
= Recall = E;
I
© 20

F, =—;
1723



OcHoBbl 00paboOTKM TEKCTOB

OueHka kadvecTtBa (multiclass classification)

* Makpo ycpeu,HeHme
* Precision = —Z Precision(c); Precision =121 oo, 6661;

* Recall = —Z Recall(c); Recall = s ~ 0.6528;

e F = L1YVF ) .
1 =L Fe); | =5~ 0.6549;
Oxnpaemble Knacchbl Oxwunpaemsble knaccol Oxnaaemble Knacchbl
PYCCKUI He pyCcCKui Tatapckui | He TaTapcKun aHrIUIACKUA | He aHIMUACKUIA
—_ —_ =
o 3|’ ol s
Sl 3 S| 3 S| 8
°lg| 5 2 °l gl 3 5 =/ 5| 10 1
ol 2 o| & o| =
2 3" i
% < % )§ % ’§
)
2 O P2 Q % | =
sl el 3 17 ol s 3 15 S| E| 2 13
o) Qo [0} © [0} I
Q O Q = o @©
ol s B =) e




» B3BelleHHOe MaKpo ycpeaHeHune

. . tpc+fnc)Precision(c
« Precision = &Pt/ 1) ©,

OcHoBbl 00paboOTKM TEKCTOB

OueHka kadvecTtBa (multiclass classification)

L(tpctfne) '
Y.(tpc+fno)Recall(c)
* Recall = << :
2(tpc+fne)
o F _ X(tpc+fne)Fi(c)
LT Slpetfne)
Oxungaemble Knacchbl Oxmpoaemble knaccol
PYCCKUI He pyCcCKui TaTapCkuin | He TaTapCKui
8|3 3| 3
E| 8 ) 2 Sl el 3 5
:| & :|
2 2
¢l 3 gl 38
sl gl 8 17 Sl E| s 15
o o Q
C| T C| @

Precision —
8008

Recall =
_ 4429
1= 6279

2813 o~ 0.7259:

~ (0.6923;

O 7054;

Oxunpaemsble Knacchbl

aHIMUNCKNI

HEe aHrMUNCKun

[MpenckasaHHble Knacchbl

10

He aHrMUACKUIM | aHINTMNCKUIA

13




OcHoBbl 00paboOTKM TEKCTOB

OueHka kadvecTtBa (multiclass classification)

* Munkpo ycpeoHeHue

. Yctpe 9
* Precision = ; elON = — :
S tpetfpe Precision " 0.6923;
t 9
+ Recall = —2¢Pc__. Recall = — ~ 0.6923;
dictpctfne 9 13
. F, = Z*Pre'a.swn*Recall; Fl — = ~ (0.6923:
Precision+Recall o
KngaemMble KiaccCbl
PYCCKMA | TaTapCKUA | aHITMIMNCKUIA
=
s 8 5 2 0
9| &
©
1k
5| s 3 3 2
5| e
S
o=
| 2
8| .8
g5l 0 1 10
©




OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

* O4yeHb KOPOTKNU TEKCT

OovH oBa Tpu YeTbipe NATb



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

* O4yeHb KOPOTKNU TEKCT

A03iH ABa Tpbl YaTbIpbl MALb



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

* O4yeHb KOPOTKNU TEKCT

______________________

OawvH aBa Tpu 4YOTUPU M'ATb



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

* O4yeHb KOPOTKNU TEKCT

OQvH oBa TPU YETbIPE NSATE  ----=--wm=mo . PYCCKWI |
AA3iH aBa Tpbl YaTbipbl NLb benopyccknn
OpouvH aBa Tpy YOTUPK MATL YKPanHCKUm

____________________

EnvH aBa Tpu Yyetnpu net



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

* O4yeHb KOPOTKNU TEKCT

OavH ABa TpU HeTbIpe NsATh =t p YCCKVIVI
AO3iH ABa Tpbl YaTbIpbl NsLb 6eﬂ0pyCCK|/||/|
OavH ABa Tpu YOTMPU M'ATb pral/lHCKl/ll/l
EnviH aBa Tpy Yetnpu net 6OJ'II'apC|<v|V|

____________________

EneH oBa Tpu 4etupu net



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

* O4yeHb KOPOTKNU TEKCT

OavH ABa TpW YeTbIpe NATb oy | F_) _){C_;_Qlf_l/_l_l/_ld
AI3IH iBa Tpbl YaTbIpbl NALlb 6eﬂ0pyCC|<|/||/|
OnuH aBa Tpu YoTMpPU MATh pral/lHCKl/ll/l
Eavn aBa Tpu yetupm net 60nrap0|<vw|
EneH nBa Tpu YeTnpun net MaKeD.OHCKMM

______________________

JefaH gBa Tpu vYeTupu net



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

* O4yeHb KOPOTKNU TEKCT

OavH ABa TpW YeTbIpe NATb oy | F_) _){C_;_Qlf_l/_l_l/_ld
AI3IH iBa Tpbl YaTbIpbl NALlb 6eﬂ0pyCC|<|/||/|
OnuH aBa Tpu YoTMpPU MATh pral/lHCKl/ll/l
Eavn aBa Tpu yetupm net 60nrap0|<vw|
EneH nBa Tpu YeTnpun net MaKeD.OHCKMM

______________________

JefaH aBa TpU YETUPKU NET  --ww=mmmmmmeeed Cep60|<l/||/|

_________________



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

e TekcT Cpa3dy Ha HECKOJIbKNX A3blKaX

___________________

___________________

| heard “El que quiera entender que entienda” by Mago de Oz? ,:{\’\:, ---------- SRR

____________________

¢ Conoces “Born to Touch Your Feelings™ de Scorpions? : ———————————————————

____________________

___________________

___________________

____________________

_______________



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

e TekcT Cpa3dy Ha HECKOJIbKNX A3blKaX

| heard “El que quiera entender que entienda” by Mago de Oz? .. j-------------------

____________________

¢, Conoces “Born to Touch Your Feelings” de Scorpions?

___________________

___________________

____________________



OcHoBbl 00paboOTKM TEKCTOB

OnpepnenexHne saA3blka: CII0XKHOCTU

e TekcT Cpa3dy Ha HECKOJIbKNX A3blKaX

___________________

___________________

_____________________

_________________________

___________________

___________________________________



OcHoBbl 00paboOTKM TEKCTOB

Mopdonornyecknm aHanms

e 3aga4a

« Ha Bxoge: npegnoxeHune (nocriegoBaTtenibHOCTb TOKEHOB)
« Ha Bbixoae: mopdonornyeckasa MeTka ans Ka)aoro crioBa

* Mopdonornyeckaa MeTka — 4acTb peyn
« CylwiecrtBuTenbHoe

* [lpunaratensHoe

e [naron

.............

.............

.
-------------

---------

.............

AnekcaHap

poaumncs

MockBe

.............

.............

cTonuue

Poccuum




OcHoBbl 00paboOTKM TEKCTOB

Mopdonornyecknm aHanms

» 3apa4a Pa3METKUN NocriegoBaTteribHOCTH

* Ha Bxoge: nocnenoBaTesibHOCTb TOKEHOB
» Ha Bbixoge: mopdhonornyeckas MeTka Anst Kaxgoro crnosa

 MeToabl

. CRF
« RNN (biRNN)
- DIRNN-CRF

* [1pn3HaKku

» CrnoBa (BEKTOPHbIE npeacTaBreHns)
« Yactu cnos (cyddukchl, NnpeduKchbl)

LSTM

LSTM

\/

word embedding

1

AnekcaHap

[TyLUKNH

poaumncs

MockBe

D cTonuue

Poccuum




OcHoBbl 00paboOTKM TEKCTOB

MeToabl oueHKM KavecTBa

* MeTpukn MHOroknaccoBou Krnaccuukauum

* Sentence Accuracy

« KonnyecTtBo NpaBunbHO pa3obpaHHbIX NPeanoXXeHUn cpean BCex
npegnoXxeHumm



OcHoBbl 00paboOTKM TEKCTOB

Mopdonornyecknm aHanms

e 3aga4a
« Ha Bxoge: npegnoxeHune (nocriegoBaTtenibHOCTb TOKEHOB)
« Ha Bbixoae: mopdonornyeckasa MeTka ans Ka)aoro crioBa

* Mopdonormnyeckasa meTka — 4YacTb peyn + rpaMMembl

YacTtu peun Pon Yuncno [Nagex

» CyuwecTBuUTeEnLHoOE *  Myxckon  EOWHCTBEHHOE * VMeHuTenbHbIN
« [lpunarartenbHoe « JKeHckum * MHOXeCcTBEHHOE « PoauntenbcHbIn
 [naron « CpenoHun « [laTenbHbIN

fcyw. m.p. en.u.i foyLu. M.p. ep,q i rnar.np.Bp. i. _Cyu_\ X.p. e,u,q FCyLL. K.p. e,u,q cyLu X.p. e,qq
;I/IMH onyu.l EMMI‘I oayLL. VIH.EI, e,u,q Mp p Mp.n. Heop, Mp.n. Heop. i Pn. Heon. :

AneKcaan [TywkuH| [poaunncs||(s| |Mockse I]CTOJ'II/ILI,G Poccun




OcHoBbl 00paboOTKM TEKCTOB

Mopdonornyecknm aHanms

* [lpobnemsl
* MHoro knaccoB (UD SynTagRus: 733)
« HekoTopble Knaccbl O4eHb peakme = He Nony4nTca oby4nTbes



OcHoBbl 00paboOTKM TEKCTOB

Mopdonornyecknm aHanms

* [lpobnemsl

* MHoro knaccoB (UD SynTagRus: 733)
« HekoTopble Knaccbl O4eHb peakme = He Nony4nTca oby4nTbes

 PeweHune

* Pasgenntb MeTKn No rpaMMaTUYeCKUM KaTeropuam
e HazHaunTb KaxxaomMy TOKEHY MO OO4HOMN METKe 13 KaXXOoW KaTeropum

 Multilabel classification

------------

it oyuy i ”‘ar | "p oy oy
:Mp. - “"p ""p | iXD. Kp. |
en el lemuic - i lepuieil - i lenw
Anekcangp| |I'ywkuH| |pogmunca||s| [Mockee I]cmnmue

Poccun




OcHoBbl 00paboOTKM TEKCTOB

Mopdonornyecknm aHanms.
Multilabel classification

CcyLL iM.p. en.u tP.n.
f Cpos f Cgender f Cnumber f Ccase
LSTM LSTM
word embedding
Anekcangp| |I'ywkuH| |pogmunca||s| [Mockee [I ctonuue| |Poccun




OcHoBbl 00paboOTKM TEKCTOB

Mopdonornyecknm aHanms.
Multilabel classification

* [1lpn TakomM nogxoge MOXET Mofy4YnUTbCAa HenpaBuiibHaa MeTKa:
* Poa, yncno nagex y npeanoros/cor30B
* Pof y rmaronoB HacTOALLENO BpEMEHMN
* Bpems y cyuwiecTBUTENbHBLIX

* PellueHune:
« CobpaTb MHOXECTBO BO3MOXHbIX METOK (M3 Koprnyca/pykamm)
* Onpenensatb Hanbonee BEPOATHYIO METKY N3 BO3MOXHbIX

p(cyw. m.p. e w.|w) = p(cyw|w)p(m. p. [w)p(ea. 4|w)



OcHoBbl 00paboOTKM TEKCTOB

Hopmanunsauyumsa (nemmartmsaumsi) crios

e 3aga4a
« Ha Bxoge: npegnoxeHne/nocrieaoBaTtenbHOCTb CIIOB (TOKEHOB)

« Ha BbIxoge: nocnegoBaTefibHOCTb NNEMM — CIOB (TOKEHOB) B HOpMalibHOW
doopme

 HopmanbHaa dpopma crnoBa — KaHOHMYeckaqa doopma crnosa

° ﬂ,J'IFI CyLLeCTBUTEJIbHbIX:
* €QMHCTBEHHOE YNCII0
* UMEHWUTENbHbIW Nagex

« Jlns rmaronos:
* UHPUHNTUB



OcHoBbl 00paboOTKM TEKCTOB

Hopmanunsauyumsa (nemmartmsaumsi) crios

e 3aga4a
« Ha Bxoge: npegnoxeHne/nocrieaoBaTtenbHOCTb CIIOB (TOKEHOB)

« Ha BbIxoge: nocnegoBaTefibHOCTb NNEMM — CIOB (TOKEHOB) B HOpMalibHOW
doopme

» 3aga4a rnoxoxa Ha Pa3METKY rnocsfiegoBaTtesibHOCTHU

AnekcaHap| |[TywkuH| |poouTbCcA

MockBa Q cTonuua Poccus
) ) A

A A A

B
1
1
AnekcaHgp| ([ywkuH| [pognncsa||s| [IMockee IIICTOJ‘II/ILI,e Poccuun




OcHoBbl 00paboOTKM TEKCTOB

Hopmanunsauyumsa (nemmartmsaumsi) crios

e 3aga4a
« Ha Bxoge: npegnoxeHne/nocrieaoBaTtenbHOCTb CIIOB (TOKEHOB)

« Ha BbIxoge: nocnegoBaTefibHOCTb NNEMM — CIOB (TOKEHOB) B HOpMalibHOW
doopme

« 3aaya noxoxa Ha pa3MeTKy nocriegoBaTernbHOCTU, HO
 Ha BbIXxoae cnoBa, a He Knacchbl
« CrnoBa Ha BbIXO4e He CBA3aHbl MeXxay cobon

AnekcaHap| |[TywkuH| |poouTbCcA
A A A

B
1
1
AnekcaHgp| ([ywkuH| [pognncsa||s| [IMockee IIICTOJ‘II/ILI,e Poccuun

MockBa Q cTonuua Poccus
) ) )




OcHoBbl 00paboOTKM TEKCTOB

Hopmanunsauyumsa (nemmartmsaumsi) crios

e 3aga4a
« Ha Bxofe: cnoBo (TOKEH)

« Ha BbIxoge: nemma — crioBo (TOKEH) B HOpMarbHOU doopme

* [1lpoLiecc NOCTPOEHUSA NIEMMBbI
* Yoanutb cydpukc crnoBodopmbl
« [1o6aBUTb cyddumKCc neMmmeol
* Yoanntb npedounkc crnoBodopmbl
» [1o6aBnTb NpedunKc fIEMMb

MockBe

cTonuue

MockBa

cTonuua




OcHoBbl 00paboOTKM TEKCTOB

Hopmanusauyma (nemmartmsayms) crios

* MeTtogbl OCHOBaHHbIe Ha nNpaBwunax, Hanpumep LemmaGen (2010)

IF suffix THEN transformation EXCEPT exceptions

IF “” THEN “"=>"" EXCEPT
IF “d” THEN “d"-=>"
ELSE IF “ote” THEN “ote”=2>"ite”
ELSE IF “ing” THEN “ing">"e” EXCEPT
IF “ting” THEN ">
ELSE IF “ten” THEN “ten”>"¢”
ELSE IF “s” THEN “s”=>"

72 /81



OcHoBbl 00paboOTKM TEKCTOB

Hopmanunsauyumsa (nemmartmsaumsi) crios

* MHOroknaccoBsaga knaccugukaums

» Knacceil
» Cyddukcel cnosodopMm, cydpdumkeel nemm, npedmkcol crioBoopm, npedmKkebl 1emMmm
 [1paBuna npeobpasoBaHus cyddukca, npasuna npeodbpasoBaHus npedukca

* MNpunsHakm . Knaccudmkatopbl
 CnmBOInbI cfoBsa « CNN

* Mopdonornyeckme npnsHaku  Perceptron



OcHoBbl 00paboOTKM TEKCTOB

Hopmanusauyma (nemmartmsayms) crios

« BaxxHas npobrnema Ttakux nogxoaoB — CIoBa UCKITHOYEHUS

erof--—--—---- > OH

fuister------- r

* PeleHne — cnoBapb UCKMIOYEHUN



OcHoBbl 00paboOTKM TEKCTOB

Hopmanusauuna (nemmaTtmsaums) crnos
» Seg2sed (Encoder-Decoder)

Ir

Encoder +——  Decoder

f
fuiste




OcHoBbl 00paboOTKM TEKCTOB

Hopmanusauuna (nemmaTtmsaums) crnos
» Seg2sed (Encoder-Decoder)

i

Decoder

-—>end

Encoder

[= }—
C |

(=

2

[~ —
D |
start =
=

-




OcHoBbl 00paboOTKM TEKCTOB

Hopmanusauyma (nemmartmsayms) crios

° I'pammaTquCKaﬂ OMOHVMUA

* Pycckum
TPEM[--------- ITPU
TPEM[------- ITEPETH
e AHIMMNCKUN
leftr---------- > |eft
leftf--------- leave

* PelwleHue
* ilcnonb3oBaTtk MHOpMALMIO 0 MOPdONOrMn croea



OcHoBbl 00paboOTKM TEKCTOB

Hopmanunsauyumsa (nemmartmsaumsi) crios

e 3aga4a

« Ha Bxoge: nocnenoBaTenibHOCTb CI10B

 Ha BbIxoge: nocregoBaTenibHOCTb NeMM

AnekcaHgp

[TyLUKNH

poannncs

MockBe

cTonuue

Poccuum

78181



OcHoBbl 00paboOTKM TEKCTOB
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OcHoBbl 00paboOTKM TEKCTOB

OueHkKa KadecTBa

« Knaccu4yeckaga To4HOCTb (Accuracy)

correct
Accuracy = ;
total
* TOYHOCTbL Cpean HEU3BECTHLIX CI10B
correctpoy

Accurac =
Yoov totalypy
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Cneayowasa nekyms

CuHTakcn4yecknn aHanums



