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A language model is a probabilistic model of a natural language. In 1980,
the first significant statistical language model was proposed, and during
the decade IBM performed ‘Shannon-style’ experiments, in which potential
sources for language modeling improvement were identified by observing

and analyzing the performance of human subjects in predicting ox
correcting text.
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A language model 1s a probabilistic model of a natural language. In 1980,
the first significant statistical language model was proposed, and
during the decade IBM performed ‘Shannon-style’ experiments, in which
potential sources for language modeling improvement were identified by

observing and analyzing the performance of human subjects in predicting
or correcting text.
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ML Lecture 14: Unsupervised Learning - Word Embedding
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3. Attention: EE M X

Attention Is All You Need

https://arxiv.org/abs/1706.03762
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illia.polosukhin®@gmail.com

;EH_YE_EKE/JE Bl 22518 A~EZE Recurrent Neural Network (RNN) -
=2 Attention Fh%D 1



3. Attention: Z & X

Attention

—— P P T e,
N———/ N——/ N——/ ——/




3. Attention: &= _

L 1HEARY Token

SH 0.1
|
( N
St E AR
g J

- M X

73

w -] ]
4

B2H - ZBRIIRGEE




3. Attention: &

L 1HEARY Token

= MY

A“Attention Weight

0.0 78 0.1 0.5 0.0 0.4
1 | 1 1 |
( )
STEAERE M I STEMEREMS I STEAREE M 1 sTEAREEM | TERREKE
\_




(LEEBEENE L - EE LEMIA —{@& Linear Transformer)

3. Attention: EE M X

& S ARSI B ] B B
0.1x + 0.5 x + 0.4 x

0.0 0.1 0.5 0.0 0.4




3. Attention: Z & X




3. Attention: Z & X

¥ i 1HEERY Token
0.3 0.0 0.0 0.3 0.4
o | 1 | L
sTEHEE | StEEEM [ TSN J{ sTEMEEAMY sTEMEEE
. J

—— ,—L ——




(LEEBEENE L - EE LEMIA —{@& Linear Transformer)

3. Attention: EE M X

£S5 EREN B B B
0.3 x + 0.3x + 0.4 x




3. Attention: EE M X

%Jr%;ﬁﬁﬁ Token R

A

A [e] A AE BE 14

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

0.5 0.0 0.0 0.3 0.1
0.5 0.9 0.1 0.0 0.2
0.0 0.0 0.5 0.0 0.2
0.0 0.0 0.0 0.3 0.2
0.0 0.4 0.4 0.4 0.2




3. Attention: Z & X

BEFRREZERA
=/ token

0.3 x + 0.7x

Causal Attention

0.0 0.3 0.7




Multi-head Attention AR —TE

0.0 0.3 0.4 0.3 O-TO
I i ! T
| stmmm | sremmeie | sremme | stemm | sreamg |
0.0 0.1 0.5 0.0 0.4

= /s ; - =4 7 2= =/ ;
0 = 5& = = 55 0 = £4




Multi-head Attention

0.3 x + 0.4x + 0.3 x

0.1x + 0.5x + 0.4 x

0.0 0.3 0.4 0.3 0.0
0.0 0.1 0.5 0.0 0.4




Transformer Block

|

|

|

|

|

|

J

1 1 1 1 1
Feed Feed Feed Feed Feed
Forward Forward Forward Forward Forward
1 1 1 1 t

Attention

:






]

|

]

|

I

]

|

Transformer Block

]

¢

:

Y

:

:

Y



Transformer B3t

SPIRREMT AlY —| B

) 4

N e

N\ \ 4 ™)
1.Tokenization $— 2. |ﬂpUt —|—> 3. Attention +— 4. Feed _> S. OUtPUt
Layer : Forward | : Layer
J . J : O\ J \. J \_ y
XF8mToken  HEffToken : EEEFX B RE./ U6



