JInHrBucTuka ans
MaTEMATUKOB

OunctpnbyTmnBHasa cemaHTuKa



[TnaH Ha >XN3Hb

Ha cnenytowen nape tecT!

[Monb3oBaTbCA MOXHO OyET BCEM KpOME coLceTeN U coceaen

|

RN

o rare

ou belleve how

contestonts ore~ollowed
ame:this is? to talk to each’other.



OunctpnbyTmBHAs cemaHTUKa

OnctpmnbyTrBHas ceMmaHTuka — 3TO 06nacTb NIMHIBUCTUKKN, KOTOpasi 3aHMMaeTCs
BbIYMCNEHMUEM CTEMEHN CEMAHTUYECKOM BNN30CTU MeXOY NMUHIBUCTUYECKNMMU
eauHMLaMmM Ha OCHOBaHMM X ANCTPUOYLIMOHHBIX NPU3HAKOB B OOMbLUMX MaccuBax
NIMHIBUCTUYECKNX AaHHbIX.



OunctpnbyTmBHAs cemaHTUKa

3Ha4yeHue croea - 3710 CyMMa BCEX €ro KOHTEKCTOB

Kaxkgoe crnoBo\niekcuyeckas eanHunLa - BEKTop

| —Paris

Camera” <4 N




BekTopHOE npeAcTtaBneHne crnos

Kaxxgoe cnoBo - 9TO BEKTOP

NHaue: word embeddings



AHanormm

Kak BoobLe Mbl NICNOMNb3yeM
KOHLUENT BEKTOPHOIO
npeacTaBneHns ans
CpaBHEHUST Kaknx-nmbo
CyLLHOCTEN?

cuteness (0-100) |size (0-100)
kitten 95 15
hamster 80 8
tarantula 8 3
puppy 90 20
crocodile 5 40
dolphin 60 45
panda bear 75 40
lobster 2 15
capybara 70 30
elephant 65 90
mosquito 1 1
goldfish 25 2
horse 50 50
chicken 25 15




Animal Space

100

AHanoruum

75

size




AHanormm

Cnepywowun war - PaccrosiHue!

C >XMBOTHbIMU Mbl nceriegyem EBkNnaoBo pacCTOoAHUE!:




Animal Space

100

AHanoruum

75

size




AHanormm

LiBeta RGB = BekTOpa B
TPEXMEPHOM MPOCTPAHCTBE

KpacHbin - (229, 0, 0)
YepHbin - (0, O, 0)

OnuekoBbin - (110, 117, 14)

RGB



AHanormm

Openness to experience -

Agreeableness ...............

Conscientiousness

Negative emotionality

Extraversion e

19
15
42
50
58

out
out
out
out

out

of 100
of 100
of 100
of 100
of 100



AHanormm

Extraversion

100

0

Introversion




AHanormm

Extraversion

1

-1

Introversion



AHanormm

Extraversion

1

-1

Introversion




AHanormm

Extraversion
R
o N
1 < &®
Ia 04| 08

Person #2 05| 04

Introversion



AHanormm

~
I

cosine_similarity(|-04 |08 | , | -03| 02 0.87
lay Person #2
) = _0 . 20

cosine_similarity(|-04 |08 | , | -05| -04



T RO D, S e o
@ 4@ 4@ 4P 4@

AHanormnm
Jay |-04| 08|05 |-02|03
Person#1 |-03| 02 | 03 | -04 | 09
Person #2 | -05 | -04
Jay Person #1

0.66 l

cosine_similarity(|-c+| os os|-02{0s|, |03 02 03|04|08|)

Jay Person #2

cosine_similarity(|cs4|os|os |02 03|, |05/ 04|02 07|01 ) = -0.37




HaunBHbIM noaxon

A




HaunBHbIV nogxon,

Pa3Hble Bnabl 6rin3ocTn CNoB: nekcu4veckas u
ceMaHTn4yeckad

® reTyx

e Kypuua
® LbINNEeHoK




BekTOpHOE NpeacTaBneHne cros

o Q@ OO0 @ O Q@ O
o O O O O O =# O
o o 0 O O O =# O O
o O Q O O = Q Q. O
o O = TR = SRR R~ T - MR~ g =
o O O = O 0 O O O

One-hot encoding:



BekTOpHOE NpeacTaBneHne cros

One-hot encoding:

motel [c 0000000001 0000C] AND
hotel [0 0000100606 0000] = ©



Kak 3akoanpoBaTtb CIOBO

CyeTyuk;

... and the cute kitten purred and then ...
... the cute furry cat purred and miaowed ...
... that small kitten miaowed and she ...
... the loud furry dog ran and bit ...
CuooBaps: bit, cute, furry, loud, miaowed, purred, ran, small

kitten: cute, purred, small, miaowed = [0,1,0,0,1,1,0,1]"
cat: cute, furry, miaowed = [0,1,1,0,1,0,0,0]"
dog: loud, furry, ran, bit = [1,0,1,1,0,0,1,0]”

<Wy,Wo>

sim(wy, W) = mureresny



Kak obyuunTb
KOMMbIOTEP
oTOENATb
cnosa?

word2vec

commas ' tenses

punctuation

‘grammaticality

. prepositions
.adverbs

grammar

. verbs

word-choice

. word-usage
meaning .grammatical-number
‘adjectives
.differences

‘nouns

phrases
usage
‘expressions

.idioms

. vocabulary . synonyms

single-word-requests

‘ | american- ish
~lang phrase-requ

etymology
british-english

.terminology
. pronunciation

.orthography



Embeddings

[ ©.50451 , ©.68607 , -0.59517 , -0.022801, ©.60046 , -0.13498 , -0.08813 , ©.47377 , -0.61798 ,
-0.31012 ; -0.076666; 1.493 ; -@.034189; -0.98173 , 0.68229 ; 0.81722 ; -0.51874 , -0.31503

J

-9.55809 , ©.66421 , ©.1961 , -©.13495 , -0.11476 , -0.30344 , ©.41177 , -2.223 , -1.0756 , -1.0783 ,

-9.34354 , ©.33505 , 1.9927 , -0.04234 , -0.64319 , ©.71125 , ©.49159 , ©.16754 , ©.34344 , -0.25663
, -0.8523 , ©.1661 , ©.40102 , 1.1685 , -1.0137 , -0.21585 , -0.15155 , ©.78321 , -0.91241 , -1.6106

, -0.64426 , -0.51042 ]



Embeddings

16
-08
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Embeddings

llkingﬂ
i1l 1 H N
llManH
1 11 1 .
“Woman”






Embeddings

BHOBbL NMpo NOHATME aHaNornu:
KOT COOTHOCUTCA C KOTEHKOM TaK XXe, Kak Kypuua C LUbINieHKoM

king — man + woman ~= queen

king | | '
man I I
woman I | l

King-man+woman
gueen “



HewnpoHHaa moaenb A3blka

7/ Thou shalt

output/label




HewnpoHHaa moaenb A3blka

Input Output

Prediction

0% | aardvark

0% | aarhus

Trained Language Model 0.1% | aaren
EE—
Task:
—_— Predict the next word
40% not

0.01 | zyzzyva



HewnpoHHaa moaenb A3blka

Input

Features

Thou =——»

shalt —

Trained Language Model

Task:
Predict the next word

-

1) Look up
embeddings

_

2) Calculate
prediction

3) Project
to output
vocabulary

»

Output

Prediction

0.001

0.4

0.0001

aardvark

aarhus

aaron

not

zyzzyva



HewnpoHHaa moaenb A3blka

Input

Features

Thou
shalt

Trained Language Model

Task:
Predict the next word

£

B

'n

) Look up
embeddings
aardvark
NN .
| shalt
’shalt

zyzzyva

Output
Prediction
0 aardvark
0 aarhus
0.001 aaron
0.4 not
0.0001 zyzzyva



ObyuyeHne mogenu

Thou shalt notmake a machine in the likeness of a human mind

Sliding window across running text Dataset
input 1 | input 2 | output

thou shalt not make a machine Ig the



ObyuyeHne mogenu

Thou shalt not make a machine in the likeness of a human mind

Sliding window across running text Dataset

input 1 | input 2 | output

thou shalt not make a machine in the ... thou shalt not



ObyuyeHne mogenu

Thodu shalt not make A machine in the likeness of a human mind

Sliding window across running text Dataset
input 1 | input 2 | output
thou shalt not make a machine in the |... thou shalt not

thou shalt not make a machine in the shalt not make



ObyuyeHne mogenu

Thou shalt not makehe likeness of a human mind

Sliding window across running text Dataset
input 1 | input 2 | output
thou shalt not make a machine in the ... thou shalt not
thou shalt not make a machine in the shalt not make
thou shalt not make a machine in the not make a
thou shalt not make a machine in the make a machine

thou shalt not make a machine in the a machine in



Kak paboTtaet word2vec?

Oby4yeHune mogenu 6onee popmarbsHO:;

e CBOW npeackasbiBaeT TEKyLLEE CIOBO, UCXOAS N3 OKPYXKatoLEero ero
KOHTEKCTa.

e Skip-gram, Hao60pPOT, UCMONbL3YET TEKYLLEE CIOBO, YTODbI NpeayraabiBaTb
OKpy>KatoLme ero cnoea.



MeLwlok crnos

Jay was hit by a

bus in...

a rad bus By
nput 1 | input2 | Input3 | Input4 | output
by a bus in red




Skip-gram

Jay was hit by a red bus in|..

Jay was hit

by

a

by a red bus in|..

red

red

red

red

red




Skip-gram

Thou shalt not make a flnachine in the likeness of a human mind

thou shalt not make -machine in  the .. input word | target word



Skip-gram

Thou shalt not make a fnachine in the likeness of a human mind

thou  shalt not make -machine in the

input word | target word

not thou
not shalt
not make

Not



Skip-gram

Thodl shalt not make a machine h the likeness of a human mind

thou shalt not make a machine in the

thou shalt not make a - in the

iINnput word
not
not
not

Not

target word

thou
shalt
make

a



Skip-gram
Thod shalt not make a machine | the likeness of a human mind

thou shalt not make a machine in @ the .. input word | target word
not thou
thou = shalt not make @ a - in | the .. not shalt
| not make
not a
make shalt
make not

make a



Thou shalt not makd a machine in the likenessfof a human mind

thou shalt not make a  machine in the input word target word
not thou
not shalt
not make
thou shalt not make a machine in the not a
make shalt
make not
make a
make machine
l thou ‘ shalt | not = make a - the ‘l : n_:‘:':e
a
‘ a
. | machine make
=
thou  shalt not make a machinel | 2:;,:::
machine
machine
thou shalt not make a machine'-:




machine
machine
machine
machine

target wora

thou
shalt
make
a
shalt
not
a
machine
not
make
machine
in
make
a
in
the
a
machine
the
likeness

NOT

Untrained Model

Task:

Predict neighbouring word

[1lpeackasbiBaem crioBa



NOL =—p

1) Look up
embeddings

a )
Untrained Model
Task:
Predict neighbouring word
- W,

2) Calculate 3) Project

prediction to output

vocabulary

0 | aardvark
0 | aarhus

'0.001 aaron

|
0.001 thou

0.0001 zyzzyva



Actual
Target

0

0

0

Model

Prediction
0 aardvark
0 aarhus
0.001 | aaron
e
0.001 ' thou
0.0001 | zyzzyva




Actual
Target

0

0

Model
Prediction

0
0

0.001

thou

0.001

0.0001

aardvark

aarhus

aaron

zyzzyva

Error

0.999

-0.0001




Actual Model

. b Error
Target Prediction
0 N 0 aardvark  _ 0
0 0 aarhus 0
0 f ~ 0.001 | aaron -0.001
i Not = | Untrained Model p— |
k 4 0.001 | thou 0.999
0 Up date zyzzyva -0.0001
Model

Parameters




NO{ =—p

1) Look up
embeddings

\

Untrained Model

Task:
Predict neighbouring word

J

2) Calculate
prediction

3) Project
to output
vocabulary

[Computationally
Intensive]



BmMmecTo 3T10r0....

Change Task from

NOo{ =—p

( )
Untrained Model
Task:
Predict neighbouring word
g >

— thou



ATO:

To:

NOL =—

thouy—»

&

Untrained Model

Task:
Are the two words neighbours?

J

— 0.90



iInput word | target word input word | output word | target

not | thou not | thou 1
not | shalt not | shalt 1
not | make | not | make 1
not | a not | a 1
make | shalt make | shalt 1
make | not make | not 1
make | a make | a 1
make machine | make machine 1



[Tpobriemka

NO{ =—

thoy =—

&

Smartass Model

Task:

def model(in, out):

return 1.0

Are the two words neighbours?

S




iInput word | output word | target
not thou 1
not 0
not 0
not shalt 1
not make 1

:> Negative examples



input word | output word | target
not thou 1
not 0
not 0
not shalt 1
not make 1

Pick randomly from vocabulary
(random sampling)

Word Count Probability
aardvark
aarhus

m— JAION

e

\ 1860

thou

zyzzyva



KntoyeBble KOHLENTHI eLle pas

Skipgram
nput output
make shailt
make not
make
make

Negative Sampling

nput word | output word | target
make shalt 1
make aaron 0
make taco 0




[TapameTpbl 00y4YeHUsA

Window size: 5

Window size: 15




[TapameTpbl 00y4YeHUsA

Negative samples: 2

Negative samples: 5

nput word | output word | target
make shalt 1
make aaron 0
make taco 0

input word | output word | target
make shalt 1
make aaron 0
make taco 0
make finglonger 0
make plumbus 0
make mango 0




RusVectores

https://rusvectores.org/ru/

man

-
e) N woman
. K

king

queen

Male-Female

walked
@)
z L 4
C)’
walking
C)f
swimming
Verb tense



BekTopHble poMaHbl

Ewe gasante NnoCMOTPMM Ha BEKTOPHbLIE POMaHbI
https://nevmenandr.qgithub.io/novel2vec/




[TMpOXKM B
OUCTPNOYTUBHOM
CEMaHTUKe

https://habr.com/ru/post/2
75913/




[lpmeHeHne

paspeLleHne nekcn4eckon HeogHO3Ha4YHOCTM

NHOPMAaLMOHHbLIN MOUCK

Knacrtepusauma JOKYMEHTOB

MaLUMHHbLIV NepeBos

aBTOMaTnyeckoe dpopMmnpoBaHme crioBapen (crioBapen ceMaHTUYECKNX
OTHOLUEHUN, ABYA3bIYHbIX CITOBapen)

CO3aHue ceMaHTUYEeCKMX KapT

MoaenupoBaHue nepudpas

onpeneneHne TeMaTtukm JOKyMeHTa

onpeaeneHne ToHanbHOCTU BbiCKa3blBaHUS



Bonpockl K TecTy

2



Cnacunbo 3a BHMMaHue!



Nutepatypa

https://habr.com/ru/post/446530/




