Knaccupukaumns TEKCTOB
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Bcnomuum npo Word2Vec



[MpenobpaboTka TekcTa

Mepen Tem, Kak 3anyckaTb M3BMEYEHNE NPU3HAKOB U3 TEKCTA, Ero HY)XHO NpeaBapuUTEribHO NOAFrOTOBUTL - CAenaTb NPUroaHbIM Ans
o6paboTku anroputmamu ML. [Ins aToro Heo6xoAMMO BbINOMHUTL HAZ TEKCTOM CeaytoLimMe onepauun:

w

TokeHu3sauusa — pa3bueHne aNnHHbIX y4acTKOB TeKCTa Ha Bonee menkue (absaubl, NpeanoxeHus, cnosa). TokeHnsaunsa —
3TO CaMbli NepBbIv 3Tan o6paboTkM TeKCTa.

Hopmanusauusa — npmeegeHve Tekcta K «paddMHMpOBaHHOMY» BUAY (E€4MHbIN PErUCTP COB, OTCYTCTBME 3HAKOB
NyHKTyauun, paclumdpoBaHHble COKpaLLeHWsi, CIIOBECHOE HanncaHue Yyvicen v 1.4.). ATo Heobxoanmo Ans NPUMeHeHNs
YHUPMLUMPOBaAHHBLIX MeETOA0B 06paboTkun Tekcta. OTMETMM, YTO B Crydae TekcTa TEPMUH «HOpManusaumsa» o3Hadaet
npvBegeHne crioB kK eanHoobpasHomy BMAY, a He npeobpasoBaHne abConOTHLIX BENUYMH K eANHOMY AManas3oHy.
CteMmMM3aLma — NpMBeOEHME CNOBA K ero KOPHI0 NyTeM yCcTpaHeHust NpuaaTkoB (cyddpumkca, npuctaBkn, OKOHYaHUS).
INlemmaTusaumsa — npuBegeHMe CnoBa K CMbICIOBOM KAHOHUYECKON dhopme crnoBa (MHPUHUTUB ANd rnarona,
UMEHUTENbHbIV NaaeX e4UHCTBEHHOIO Yncna — AN CyLWeCcTBUTENbHbIX U npunaraTenbHbix). Hanpumep,
«3ape3epBnpoBaHHbI» — «PE3EPBUPOBATLY, «FpudamMm» — «rprub», «NyYLNN» — «XOPOLLMIN».

Yuctka — yganeHue CTon-crioB, KOTOpble He HECYT CMbICIIOBOWN Harpy3ku (apTUKu, MeXgoMeTbsl, COK3bl, Mpeanoru).


https://bigdataschool.ru/bigdata/%D0%BD%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-feature-transformation-data-preparation.html

CTEMMUHTI “ neMmmMmatmn3aun

Form Stem Lemma
Studies Studi Study
Studying Study Study
beautiful beauti beautiful
beautifully |[beauti beautifully




YTO OOmKHO NONYyYUTbCAH

Raw Text Pre-processed Text
Stuning even for the non-gamer: This sound track was beautiful! It paints the senery (['stun’, 'even’, 'sound’, 'track’, 'beautiful’, 'paint’, 'senery’,
in your mind so well | would recomend it even to people who hate video game 'mind', ‘well', 'would', 'recomend', 'even’, 'people’, 'hate’,
music! I have played the game Chrono Cross but out of all of the games | have ever |'video', 'game’, 'music', 'play’, 'game’, ‘chrono’, ‘cross’,
played it has the best music! It backs away from crude keyboarding and takes a ‘game’, 'ever’, 'play’, 'best’, 'music', 'back’, 'away’, "crude’,

fresher step with grate guitars and soulful orchestras. It would impress anyone who ['keyboarding', 'take’, 'fresh’, 'step’, 'grate’, 'guitar’, 'soulful’,
cares to listen! »_» ‘orchestra’, 'would', 'impress’, 'anyone’, 'care’, 'listen’]




BekTopusauus: bag of words

«MeLUoK croB» (bag of WOI"dS) — geTalibHad pernpe3eHTatuBHada Mmoaerb A4 ynpoweHnd O6pa6OTKVI TEKCTOBOIO
cogepxaHud. OHa He YYUTbIBAET rpaMMaTuKy Uit NnopAan0K CrioB 1 Hy>XHa, rmaBHbIM O6p830M, O5a onpenerieHnd
KOnmM4yecTBa BXOXXAEHUN OTAENbHbIX CIIOB B aHanmsmpyeMbM TEKCT.

Ha npakTuke bag of words peanusyetcs cnegytowmm o6pasomM: CO34aeTcs BEKTOP AMMHOM B COBapb, 4S8 KaXa0ro
CrnoBa CYMTAETCS KONMMYECTBO BXOXKAEHMI B TEKCT M 3TO YMCIO NOACTABMSETCA HAa COOTBETCTBYIOLLYIO NO3MLIMIO B
BekTope. OgHako, Npu 3TOM TepsSieTcs NOPSA0K CNOB B TEKCTE, @ 3HAYMUT, MOCIe BEKTOPU3aLMn NPeanoxXeHuns,

K npumepy, «i have no cats» n «no, i have cats» 6yayT naeHTUYHbI, HO NPOTMBOMOOXHbLI MO CMbICITY.

Ons pewenHnA aTON I'IpO6J'IeMbI npn TOKEHU3aUnn UCNOJ1b3YKTCA N-rpaMMbl.

I love this movie! It's sweet,
but with satirical humor. The
dialogue is great and the
adventure scenes are fun...
It manages to be whimsical
and romantic while laughing
al the conventions of the ’
fairy tale genre. | would
recommend it to just about
anyone. I've seen it several
times, and I'm always happy
to see it again whenever |
have a friend who hasn't
seen it yet!
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BekTopusauma: n-gramms

n-rpamMmmbl — KOoMOMHauumn n3 n nocnegoBaTernbHbIX TEPpMUHOB AJ14 yrnpoweHnA pacno3HaBaHUA TEKCTOBOIO
cogepxaHue. OTa mogenb onpegendeTr U CoXpaHdeT CMEXHbIe rnocrneaoBaTesibHOCTU CITOB B TEKCTE. I'Ipw 3TOM MOXHO
reHepumpoBartb Nn-rpraMmbl U3 6yKB, HanpumMmep, 4YTOObI y4eCTb CXOACTBO POACTBEHHbIX CITOB UJTN OrNevYaToK.

' Mon | pans | cambix| yecTHbiX | npasun|

Burpan

-

Mol psns| cambix| HeCTHbIX| NpaBun

Moi [isasi cambiX YeCTHbIX| Npasun




Bektopusauua: Word2Vec

Word2Vec — Habop mogenen ansa aHannsa eCTeCTBEHHbIX 13bIKOB HA OCHOBE ANCTPUOYTMBHOW CEMaHTUKE U
BEKTOPHOM NpeaCcTaBneHNN CrioB.

OT10T MeTo paspabotaH rpynnon nccnegosatenen Google B 2013 rogy.

CHavana cosgaertcs crnoBapb, ((O6y‘-|aFICb» Ha BXOAHbIX TEKCTOBbLIX AAHHbIX, a 3aTEM BbIHUNCITAETCA BEKTOPHOE
npeacraerieHne cjioB, OCHOBaHHOE Ha KOHTEKCTHOW Brn3ocTu. |-|pl/l 9TOM ClioBa, BCTpeYarLmnecda B TeKCTe p440Mm, B
BEKTOPHOM rpeactaBiieHnn 6yﬂ,yT nMeTb 6nmn3kmne YncroBbie KOopAunHaThbl. I'IonyquHble BEKTOpPbI-CJ10Ba UCNOJ1b3YHTCA
anA O6pa6OTKVI €CTeCTBEHHOIO A3blKa N MalUMHHOIO o6yqu|/|s=|.



ObpaboTka TekcTa

BxoaHoun cnoi BbixogHOM cnoi
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[penckasbiBaeM crnegytoLlee crioBo: Kak?

Input Projection Output Input Projection Output
w(t-2) \ w(t-2)
w(t-1) / w(t-1)
L\ Sum sum / /7
w(t) w(t) p— [\
ws)| V7 / w(t+1)
wits2)| w(t+2)
CBOW Skip-gram

€CTb KOHTEKCT, Kakoe MOXeT OblTb CNoBO? €CTb CIOBO, Kakon ByaeT KOHTEKCT?



Knaccudomkaums



UTo Takoe knaccndoukauma?

- multi-class
- single-label



[Tpnmepbl KnaccudumnkaTopos

- HOBOCTHa4d JieHTa
- OT3bIBbI




[lonynapHble gartaceThbl

Dataset

Ss1

IMDb Review
Yelp Review
Amazon Review
TREC

Yahoo! Answers
AG's News
Sogou News

DBPedia

Type

sentiment
sentiment
sentiment
sentiment
question
question
topic
topic
topic

Number
of labels

Sor?2
2
Sor?2
Sor?2

10

14

Size
(train/test)
85k / 11k
25k / 25k
650k / 50k
3m / 650k
5.5k / 0.5k
1.4m / 60k
120k / 7.6k
54k / 6k
560k / 70k

Avg. length
(tokens)

19
271
179
79

10
131
Ly
137
67



[TonyndapHblie gaTtaceThl
https://ics.uci.edu/~smyth/courses/cs175/text_data_sets.html

Text Classification and Sentiment Analysis

Multiple text classification datasets from NLP-progress

Multiple sentiment analysis datasets from NLP-progress

Yelp Data Set Challenge (8 million reviews of businesses from over 1 million users across 10 cities)
Kaggle Data Sets with text content (Kaggle is a company that hosts machine learning competitions)
Labeled Twitter data sets from (1) the SemEval 2018 Competition and (2) Sentiment 140 project
Amazon Product Review Data from UCSD. This is a very large and rich data set with review text, ratings, votes, product metdata, etc. The full dataset is extremely large - some of the smaller
subsets provided may be better for class projects.

IMDB Moview Review Data with 50,000 movie reviews and binary sentiment labels

Well-known Movie review data for sentiment analysis, from Pang and Lee, Cornell

Product review data from Johns Hopkins University (goal is to predict ratings on scale of 1 to 5)



[TonyndapHblie gaTtaceThl

https://ics.uci.edu/~smyth/courses/cs175/text_data_sets.html

Dialog/Conversation/Chatbots

A repository of large datasets for models of conversational response

A survey paper on data sets available for building data-driven dialogue systems

Amazon Topical Chat Dataset with accompanying research paper and blog post from Amazon.
ConvAI2 Competition Dataset

Multiple labeled dialog/chatbot datasets from NLP-progress

Cornell Movie-Dialogs Corpus

Transcripts from the TV series "The Office" (formatted for the R language)

Language Models and Auto-complete Algorithms

Language modeling datasets from NLP-progress

Ngram data from Peter Norvig (Google), with an accompanying tutorial book chapter
Google ngrams, and Google syntactic ngrams over time, from Google books

Question-Answering Datasets

Multiple question-answering datasets from NLP-progress

WikiQA , a data set for "open-domain" question answering, from Microsoft Research

Question-Answering Data Sets from TREC (funding by the National Institute of Standards and Technology, NIST)
Question Answering Corpus from DeepMind

The Allen AI Science Challenge on Kaggle (competition ended in 2016)



[Mpumep

Pick a dataset

SST |o IMDb Review Yelp Review Amazon Review

TREC

Yahoo! Answers AG's News Sogou News

Label: negative

Review
Hobgoblins .... Hobgoblins .... where do I begin?!?

This film gives Manos - The Hands of Fate and Future War a run
for their money as the worst film ever made . This one is fun to
laugh at , where as Manos was just painful to watch . Hobgoblins
will end up in a time capsule somewhere as the perfect movie to
describe the term : " 80 's cheeze " . The acting ( and I am
using this term loosely ) is atrocious , the Hobgoblins are some
of the worst puppets you will ever see , and the garden tool
fight has to be seen to be believed . The movie was the perfect
vehicle for MST3 K , and that version is the only way to watch
this mess . This movie gives Mike and the bots lots of
ammunition to pull some of the funniest one - liners they have
ever done . If you try to watch this without the help of Mike
and the bots ..... God help you ! !

DBPedia



Knaccmndukauus - gBa noaxona
Kraccu4yecKkue U HelpOHHbIe



Knaccmnopukauua - gea nogxona

[eHepaTuBHbIE
OuckpnMUHaTMBHbIE

Moaenu Jori ek
RS Moenm

XOTUM HaWTU Knacc, Hanbornee
BEPOSATHbLIN 1A Hawero obbekTa

XOTUM HaNTK BEPOATHOCTb Kracca,
Npwn yCrnoBuu 3afaHHOro obbekTa

y4uM pacnpenerneHme o0bLeKToB U
KnaccoB

YUYUM pasaensiouime rpaHuLb

)




[eHepaTuBHbIE MOOENU

Yuum pacnpegeneHne gaHHbIX

p(x,y) =p(x|y) -p(y)

Pelwaem 3agady

y = argmaxp(x, y)=argmaxp(x|y) - p(y)

p(x|y = 1)
oy p(xl 2)

p(x| )



,D,I/ICKpI/IMI/IHaTI/IBHbIe MOOEJN

Yunm pacnpepgeneHme Knaccos

p(y[x)
Niwem Hanbornee BEpPOATHBIN Knacc

y = argmaxp(y|x)

- =
-
-
—
-



Knaccuyeckne Metoabl



Naive Bayes



Knaccuka: HanBHbIN baunec

BcnomHum cpopmyny baveca ong ycnoBHOW BEPOATHOCTH

P(B|A) x P(A)

P(AIB) = == &

N 3aga4y, KOTOPY Mbl XOTUM PELUUTb

y* = arg m,?xP(y = k|x)



Knaccuka: HanBHbIN baunec

Bayes' rule lgnore P(x) — it does not
(hence Naive Bayes) influence the argmax

!

= argm,?xP(x|y =k)-P(y=k)

}

P(x =k)-P =k
y* = argmaxP(y = k|x) = argmax- 2 — 0 PO =0

P(x)




Knaccuka: HanBHbIN baunec

y" = argmax P(y = k|x) = argmax P(x|y = k) - P(y = k), = argmax P(x,y = k)

posterior probability: p(xly=2)  prior probability: joint probability
after looking at data A before looking at data
(i.e., we know x)

(i.e., we don’t know x)

p(xly = 1)
p(x| )



Knaccuka: HanBHbIN baunec

y* = argml?xp(y = k|x) = arg mI?x‘P(x|y =k)-P(y =k) =arg mI?xP(x,y = k)

N A

HY>XHO onpeaennTb

N (y = k) pacyeT BEpPOATHOCTU KOHKPETHOIO Kinacca O4YeHb
Ply=k)= 5% . NPOCT: 6epeM Kor-BO 31IeMEHTOB
i=1 N(y - l) paccmMmaTpmBaeMoro kKracca v genmm Ha Kosn-Bo

BCEX 3AINEMEHTOB

Kak HaM paccynTaTb BEPOSTHOCTb
NPUHAANEXHOCTN 3NeMeHTa Knaccy?

P(x|ly = k) = P(xq, X3, ..., Xp|y = k) [AVCKYCCWMOHHbIV BOMPOC. AOMYCTUM Mbl
pa3obbeM TEKCT Ha TOKEHbI 1 NOCYMTaEM
BEPOSATHOCTb KaXX40ro TOKEHA B Kiacce, HO
YTO A1 ATOTO HYXXHO?



Knaccuka: HanBHbIN baunec

BBoaum gBa npeanonoXeHus:

1)

2)

Bag of Words - nopsigok cros He
BaXKeH.

Conditional Independence
assumption - BEpPOATHOCTb
NosIBNEHUSI CNOBa B Kflacce He
3aBUCUT OT APYrnx cnoB B 9TOM
Kracce.

P(x|y = k) = P(xq,%3, ..., Xn |y = k)

= ﬁP(xily = k)
i=1



Knaccuka: HanBHbIN baunec

[Mpumep
P(3T0 KnaccHbIi punbm! |y = +) =

P(Oto |y =+) - P(knaccHbin |y = +) - P(punbem |y =+) - P(l |y = +)



Knaccuka: HanBHbIN baunec

n
1_[ P(x;ily = k) Kak 9TO cuuTaTb?
i=1

CYMTaAEM BEPOATHOCTb CI10Ba, AESIMM Ha KOMMYECTBO
BCEX CIoB B KJ1acce - OTInNYHo!

N(xiiy = k)

P(x;ly = k) =
‘ iy NCxe,y = k)




Ho Bcerga ectb “HO”

N(x;y = k) 4YTO €CMK CII0BO He
)

?
P(xily =k) = BCTpeYaeTcs B Krnacce”

lt‘ill N(x;,y = k) BEPOSITHOCTb OBHYNUTCS

n
‘ ‘ P(x;|ly = k) HO Toraa obHynuTCA NponsseaeHve!
i=1



Yxogoum oT 0OHyneHus

CrnaxwusaHue Jlannaca (add-one)

O+N&x,y=k O+ N, y=k
PGly = §) = _ + N,y =k) _ + Iglc y = k)
26+ N@,y=k) 6-|V|+ X NEx:,y=k)

=1 =1




[Touemy aTO paboTtaer?

Data: x = This film is awesome !
X1 X2 X3 X4 Xs

y* = arg m]?x P(x,y = k) = arg mlfle(y = k) - P(xly = k)

Positive class Negative class

P(x'y = +) P(x:y = _)
=P(y=+4)-Plx|ly=+) =P(y=-)-P(x|ly =-)
=P(y=+)- anpuopHas BeposiTHoCTb 0.5 =P(y=-)-

~P(Thisiy =) ~PCThisiy =—)
. B 4acTo BCTpeYaloLLMecs crosa e -
) P(f||m|y =) HUYEro He OatoT P(f'lmly S=)
- P(is|ly = +) - P(is]y = -)
- P(awesome |y = +) crnoso-Mapkep! ypa - P(awesome |y = —) |
‘P(lly=+) ‘P(ly=-)

P(awesome|y = +) > P(awesome|y = —)



Korga HamBHbIM banec He byaeTt paboTtaTb?

PunbM He CIMLLKOM NSI0Xou, Xopowunn.  PUnNbM HE CIIULLKOM XOPOLLUUIA, MNITOXOWN.

OaOuHaKkoBbIW MELLOK CrioB.



Logistic regression



Jloructmnyeckas perpeccud

[ycTb y Hac ecTb Habop uy f

ecTb Beca huy AN Kaxaoro knacca wf

wOR=wP . fi 4w f,, k=1,...

exp(Ww® h)

K
2. exp(w® 1)

=1

P(class = k|h) =




Jloructmnyeckas perpeccud

; : h softmax 1 P( | I liked...<e0s>)
Weigh feature;. take dot- w,(€00e)-w,h(+b,) © — P(class =2 | I liked...<eos>)
product of h with feature w,(€990)-ws;h (+by) © P(class = 3| I liked..<e0s>)

weights for each class

<— h:feature representation
of the text

Some manual
features (e.g., BOW)

[

I liked the cat <eos>




Support Vector Machine



MeTtopa onopHbIx BekTopoB SVM




HenpoHHble ceTun



HeWnpoHHble ceTu

oo
=
% Word
Sequences )
o Vectors
=
(WN]
S

Embedding npeo6pasyert TekcT B MaccuBbl uam
nocsie40BaTesIbHOCTYN CKaasIPHbIX 3HaYEHWUH,
MaccuBbl BEKTOPOB CJI0B , KOTOPbIe KOAUPYIOT
MHGOopMaLmMo 06 OTHOLLEHUSX MEXAY C/IoBaMu

BbixopHow sigmoid-cnoi ¢
OAHWUM HENPOHOM Ais

> 6rHapHoM knaccumkaumm
W BbIXOAHOW CJI0N
B — softmax c ogHUM HelnpoOHOM
, Ha Knacc ans
——— MHOIOK/1aCCOBON
Knaccudukaumm
—
=
9 Output
pr e 5
© > 7
Lo
=
|
P>
| N
—

Flatten «crnaxxmnsaeT» 2D-mMaccuBbl,
BblBOAUMble cnoem embedding, B 1D-
MacCuBbI, KOTOPbl€ MOXXHO BBOAMUTb B
MAOTHbIN CNown



HeWnpoHHble ceTu

h: feature
representation —
of the text

Token
embeddings

Input text

K classes

P(class=k]...)

d-sized | |Linear 8 Wsoftmax —
vector layer Jo | =

(6oo0e]

Neural Network

@0 e

@)
@)
o
@ @) (@)

I liked the cat . <eos>

000
0000
eeee

CXOXCXO)

Ha camom gene, nonyyaem 10 Xe camoe,
YTO N ON49 NTOrMCTUYECKOW perpeccumu,
eNHCTBEHHOE - BbI6Op 1Y He pyKamum.
HenpoHHas ceTb cama BblOMpaeT onuu,
KOTOpble, Kak NpaBuno, He
NHTEPNPETUPYEMDI.



CNN



CNN: kak paboTaloT cBEPTKMU

Stride - onpegenseT war cdunsTpa No KapTe NpM3HaKoB (MNN N306paxeHunto, ecnu 3To nepebin crnown). Ecnu stride=1, To ato
3HauUT, 4YTO (hunbTp ByaeT NOMeLLEH B Kaxaoe NoroXeHne Ha KapTe NPU3HaKkoB U U3 UCXOAHOW KapTbl NPU3HAKOB pasmMepoMm
OyOeT nonyyeHa kapTa NpuM3HaKOB TOrO Xe pasMmepa.

Padding - onpegenser HackosfbKO Hago paclMpUTb KapTy NPU3HaKoB nepes BbINONHEHNeM CBepTKU. Kak npaBuno, 310 HY>HO,
4YTOObI NOCYMTATb 3HAYEHNE CBEPTKU C UNBTPOM B NMOSMOXKEHUN Ha rPaHULLE KapTbl NPU3HAKOB. ECTb HECKOMNBbKO BapMaHTOB YeM
paclwmpaTb KapTy NPU3HAKOB, CaMbl YacTbl BapuaHT 3To zero padding, T.e. paclumMpeHue KapTbl NPU3HaKoB HYMNSMU.

no paddings, full r;adding, padding,
no strides no strides strides



CNN: pooling

CBEPHYTOE N300paKeHne
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CNN: pooling
An absolutely great moviel I watched the premiere with my friends.
The movie about cats was absolutely great, and the cats were cute.
The movie is about cats running around, and it is absolutely great.

He Ba)kHO rge cnoBo, rmaBHOE - OHO ECTb.



CNN: pestome

— m-sized vector K classes

CTaHgapTHad P(class=k]..)
- H: vector ° = -
) i softmax
HEVPOHKa representation — || I_Ilnear o | - =
of the text ° ayer le J =
B | pooling ] <— pooling

<——non-linearity

()

SRR

I 7 T 1T (ReLU)
CI'IeLI,l/I(bI/IKa ol 1o| [of |o| o] |o] |o| [e

ol le| [ef lo] |o| o] |o] |e
CBEPTKN ol 1o [of 12| o] |o| |o| |e

of lo] |o]| || [e]| |e] |eo]| [e

<—— convolution

2]
0]

<—— word
embeddings

® C

J O
@) O

® €

<pad> I like the cat on a mat<eos><pad>

[coo0]
[cooo]



RNN



RNN: pekyppeHTHble HEUPOHHbIE CETH

XpaHAT nHopmaumio ¢ npeablayLero
CI104, N3-3a Yero Bo3HUKaeT apdoekT
“3anoMuHaHmna”,

JlornyHo npeanosioKnTb, YTO OOJTKHbI L

NMOMHNM KOHTeKT).

nyylue NogonTn ANst TeKCTOB (Mbl ?



RNN: paboTtaeT xopoLuo

[Monpobyem npeackasatb: obnaka B Hebe

®
!

—

Lol
R

> —@

@—>—@



RNN: paboTaeT He o4eHb

[Monpobyem npeackasatb: «A Bbipoc BO PpaHuUU... A4 cBOOOAHO roBOpIO 10-

paHUy3CKU»
A

b © O
T

A —

5 &

LTl
b b



PeweHne: LSTM - gonrocpo4yHaga KpaCcTKoCcpoYyHas namsitb

& b ®
4 T\ 4 ?\ 4 T\
A — > A —




Kak ato paboTtaet?



LSTM: ocHoBHasi nges

KoHBelepHas neHTa ¢ KOHTPONMMPYEMbIMI BbIXO4aMU: PeLLaeM HyXHa N HaM UHopMaLus.

a %




LSTM: nepBbIn wwiar

fi

Lt

“forget gate layer”

peLlaemM Kakyr MHdopmMaLuuo XOTUM
3abbITb



LSTM: BTOpOU Wiar

peluaem, Kakyto HOBY MHGOpMaLNIO Mbl
Byaem XpaHuUTb B COCTOSAHUN SYENKU

“input gate layer”
CUIrMOMUOHbIA CNOW peLlaeT Kakne 3Ha4yeHuns
Mbl OOHOBUM

CITOM TaHreHca co34a€eT BEKTOP HOBbLIX
3Ha4YeHUn-KaHaMOaToB



LSTM: cumntaem 4to nonyvaetcs

cobupaem aBa npeablayLnx OencTBuUs
BMeCTE
C %
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LSTM: cumntaem 4to nonyvaetcs

h e CwurmMomgHbIN CrION peLUaeT, YTO HaM HY>XHO
BbIBECTW.

e TaHreHc HopmanusyeT K nHTepBany ot -1 go 1.

° 3HaveHund YMHOXarTCA U noJjiydaem BbiXod.




Pestome

[1Ba nogxopa: Knaccnuyeckne u HEMPOHHLIE.
Knaccuka:

- HaumBHbIN banec
- normcrtuyeckas perpeccus
- SVM

HenpoHHble ceTu:

- CNN
- RNN
- LSTM



Cnacunbo 3a BHMMaHue!



