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3aaa4m 06paboTKM ecTeCTBEHHOrO A3blKa

TOoKeHun3aumAa IleneHne TeKCTOBOro Kopnyca Ha HeaennMmble egUHULbI

YcTpaHeHune

Onpep,eneHme NnpaBunJibHOINO 3Ha4eHUA C/10Ba
HeOAHO3HA4YHOCTU C/10B

Pacno3sHaBaHue BbigeneHne cyuwHocten (MMeH, KOMNaHWI, NeKapcTB, rOpoaoB, U
MMEHOBAaHHbIX CYLWWHOCTEN  T.A.) U3 TEKCTOBOrO KOpnyca
Mopdonormnyeckas o
OnpepeneHne 4yacten pevn B NpPeasoXeHNn N X aHHOTUPOBAHME

pa3meTKa
Knaccndpukatop

- OTHeceHMe TEKCTOB K onpeaesieHHbIM Ka1accam
npeanoKeHUn
[eHepauua A3blKa [eHepaLuunsa HOBbIX TEKCTOB C MOMOLLLbIO MPUMEPOB
Cuctemsl BOMNPOCOB n o
OTBETOR YaT-60Tbl, NOUCK MHPOPMALMUN U NPeACTaBAEHMNE 3HAHUN

MalwWHHbIM NepeBoa, [Mpeobpa3oBaHmMe TEKCTOB C OAHOrO A3blKa B APYrom



TOKeHbI

» BaliTbl — cumBonbl ASCII

» CMMBO/Ibl — MHOTOBaMTHbIE CUMBO/bI

» YacTu cNnoB — cnoru v obwme rpynnbl CUMBOOB

> CnoBa — C/10Ba C/I0Bapel UAuU UX KOPHU (CTEMMbI U 1eMMbl)

> Habopbl 0B — UCNONb3yeMble CIOBOCOYETAHMSA, BM3KOPACTIONOKEHHbIE

c/210Ba



N-rpammebil

[pynnbl n3 N 61M3KOCTOALLLUX CNOB, U3BJIEKAEMbIX U3 TEKCTA.

«Twas brillig, and the slithy toves
Did gyre and gimble in the wabe;
All mimsy were the borogoves,
And the mome raths outgrabe.»

-

Twas brillig brillig and and the the slithy
slithy toves toves did did gyre gyre and
and gimble gimble in in the © oo

OpUrMHanbHbI
TEeKCT

Habop burpamm




TokeHU3auuA

> TokeHunsatop — cmmaonbl ASCI|

» Cnosapb — MHOro6aliTHblE CUMBO/IbI

> Mapcep— cnoru v obLwme rpynnbl CUMBOJIOB

» TOKeH, TepMm, CI0BO UM N-FPpaMMa — C/I0Ba C/I0Bapei UM UX KOPHU (CTEMMbI
N IeMMbil)

> BblpaxKeHWe — UCMOb3yeMble C/IOBOCOYETaHUA, BIM3KOPACMONOKEHHbIE

c/210Ba



YHuTapHoe KoaupoBaHue (One-Hot Encoding)

[lycTb MMmeeTca cnoBapb pa3mepa V, To Kaxkaoe i-e CN10BO Wi NpeAcTaBAsAETCA B
BMAe BeKTopa Anuubl Vuenaa [0,0,0, ...,,0,1,0, ..., 0,0, 0].

EaKTpMaH nsgaBHa ABNAANCA BaXXKHbiM AOMalLHUM KXUBOTHbIM B A3unu.

bakTpunaH - [1,0,0,0,0, 0, O
N3naBHa - [0,1,0,0,0,0, O
AsnaetcAa - [0,0,1,0,0, 0, O
BaxHoe - [0,0,0,1,0,0, O
JomawHee - [0,0,0,0,1,0, O]
HusoTHoe - 10,0,0,0,0, 1, O
A3us - 10,0,0,0,0,0, 1]

[lononHnTenbHO moxKeT b6biTb 406aB/IEHO B CN10BAapPb CNELC/I0BO,
COOTBETCTBYlOLLEE BCceM HecnoBapHbim cnoBam (OOV, out-of-vocabulary).



MaTpuLua cOBMECTHOW BCTPEYaeMOoCTH

ObiHAa = Bna poaa Orypeu. MNaoa AblIHU — TbIKBUHA.

KOHTEKCT

o O ~» O
o O Frr O B
o O O o +~» O

CNOXHO NCNOAb30BaTb 3HaYeHMe KOHTEKCTa, npeBblwatoLlee 1.
BapuaHT: BeC cn10Ba B KOHTEKCTE YMEHbLUAETCA C pacCToOAHMEM OT C/10Ba
UHTepeca.



MewwokK cnos (Bag of Words - BoW): NMpumep

CnoBapsb: blood, body, cell, forty, deep, give, make, percent, presence, red, shade.
Stop words: a, about, and, of, the.

Vector template:

Red blood cells and white blood cells make about forty percent of the blood.
3 0 2 1 0 0 1 1 0 1 0
The presence of the red blood cells gives the blood a deep-red shade.

2 0 1 0 1 1 0 0 1 2 1




YacTtoTta TepmuHa-obpatHada Yyactota aokymeHTa (TF-IDF)

Term frequency (the number of times that term t occurs in document d):

ng

TF(t,d) = S

Inverse document frequency (measure of how much information the word provides):

D|

IDE(t,D) = log l{d; € D|t € d;}|

Term frequency-Inverse document frequency:

TF — IDF(t,d, D) = TF(t,d) X IDF(t, D)



TF-IDF Example

Doc #1: Eskimos leben im Norden. (German: Eskimos live in the north)

Doc #2: Eskimos wollen frische Fische essen. (German: Eskimos want to eat fresh fish)

Doc #3: Fische wollen das Futter fressen. (German: The fish wants to eat)

Doc #4: Frische Fische schmecken fein. (German: Fresh fish tastes great)

Total number of words: 23.

The word Fische occurs in 3 sentences.

TF(word: Fische, Document: Fische wollen das Futter fressen.) =1 /5 =0.2.

IDF(word: Fische, Documents 1-5) = log10 (4/3) = 0.125.

TF-idf(Word Fische, document Fische wollen das Futter fressen., documents 1-5) = 0.2 x 0.125 = 0.025.
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[pencKkasaHue cneaylowero caoBa

BxoaHow cnow BbixogHoW cnoi
CKpbITbIN CNOKN
» 3apava NpeAcKasaHusA CNoBa Mo x| O O
npeablaywemy caoBsy X O hy O O Y5
— i h
> Bxog — one-hot BekTop x| () 2 Q O\ ¥
npeaplayLlero c1osa . : .
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cnoa — softmax . O j O O y
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Word2vec: The Continuous Bag of Words (CBOW) - 1

P("rycton” |”"mén”, ”"cnapknin”, "Basknin”, "npoayKkt”’)
rycTtom
Mén cnagkunm BA3KUI NPOAYKT

1
exp (2—uc (VO1 + otV ))

1
Licy €XP (muf(%l Tt VOZm)>

exp(ul v
(V01 + tt + VOZm) P(Wclwo) - p( - -?z
om Yiev exp(u] )

Wo = Woys -+ Woy

P(WC|W01; ""WOZm) =

Vo =

®yHKLMA noTepsb: J(6) = Hp(w<t>|w<t—m>,_.,,W<t—1>,w<t+1>, ey
t=1
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Word2vec: Mogenb Skip-Gram - 1

Mén, CNnaaKkum BA3KUM NpoAyKT  <«— 2m CnoBa KOHTEKCTa

ryctou «—— LUeHTpanbHOE cnoBo

”n »n ) ) >~ )N

P(”"mén”, "cnapknin”, "Baskuin”, "npoaykt” |"rycton”)

P(”"mén” |”"rycton”) - P("cnapkmun” |”"rycton”) - P(”Baskmnin” | "rycton”) - P("npoaykt” |”rycton”)
T
P(w,|w,) = exp(Uo Ve) v; - NpeAcTaBAeHUe LeHTPasbHOrO C/10Ba
(0] (o T
Ziev €XP(U; Ve) U; - npeacTtaB/eHue KOHTeKCTHoro cnosa v ={0,1,...,|v| — 1}

PYHKUMA NOTEPD: ](8)—1_[ 1_[ PwED|wt) T - JlnnHa TeKCTOBOM
t=1 -msjsm,j*0 nocaeaoBaTe/IbHOCTU
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Skip-Gram Training

—log(J(0)) = z 1—[ log P(W(t+])|W ))

ms<jsm

log(P(Wolwc)) — u-oer - log (z exp(uiTVC) )
i€y

alog(P(Wolwc)) _ _ ZLEV exp(u VC) u] Z P(W] |Wc)u]

(0]
v, Y exp(ulve) =

Center word vectors of the skip-gram model are typically used as the word representations.
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ImbenanHrun (BnoxkeHua) cnos (word2vec)

QZ}QQO
0 'S < A
& @ o o X >
§ 5 @G Q%? @Q AQSQ Qbk
cat o6 | 09 (01|04 |-0.7|-03]-0.2 houses @
kitten 05| 08 [-0.1| 0.2 |-06]|-05]-0.1 /D—>2D cat
> ®
dog 0.7 | -0.1 04|03 |-04]|-01]-0.3 . o kitten
houses | -0.8 | -0.4 |-0.5| 0.1 |-0.9|-0.3| 0.8 dog
man 06 | -0.2 | 08|09 |-0.1]|-09]-0.7 @ woman
woman| 0.7 | 0.3 | 09 |-0.7| 0.1 |-0.5|-0.4 /D—>2D /T
> man @ @ queen
05 |-04|07]|08]|09]|-07]|-06 I /'
queen | 0.8 | -0.1 | 0.8 |-09| 0.8 | -0.5 |-0.9
CnoBo ImbeaanHrn CoKpalieHue Bn3yannsauma BeKTopos
Pa3MepHOCTHU B 2D
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A3biKoBble moaenu (Language Model)

> f13bIKOBasA MoZe/Nb NO3BONAET OLEHUTb BEPOATHOCTb C/IEAYIOLLErO C/10BA B
nocnea0BaTeIbHOCTU U OLLEEHUTb BEPOSATHOCTb BCEM NOCEA0BaTE/IbHOCTH
CNOB.

> Mpumep: Kakoe cNoOBO B NOCNEA0BaTENIbHOCTU BEPOATHEE:

KowKu ueHATcA yenoBeKom 3a ymeHue 3abasnaro ...
1) peten, 2) rpbisyHoB, 3) npupoay

> KaKasa nocnenosaTeibHOCTb BepOATHee:

KowKu ueHATcA yenoBekom 3a ymeHue 3abaBnatb gerei.

3a6aBNATb Ye/I0BEKOM 3a KOLLUKU YMEHUe AeTeu LLeHATCA.
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