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1) MOTIVATION

Answer the question.

»Which country does Berlin belong to2"

Is one sentence part of the other?

1) ,,She plays with Mary tomorrow."

2) ,,She plays with a girl tomorrow.*“

Positive or negative?

»T1his performance was stunning
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INPUT EMBEDDING

Input Sentence S

Tokenization via
Byte-Pair-Encodings T, T, T,

Mapping of each

&

2

token ID to an Vv, Vv,

embedding vector

-+

1
N

Position Embeddings P, P,

s

Output E, E,

m
N




2) MODEL ARCHITECTURE
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MASKED MULTI SELF-ATTENTION

The rabbit dug a hole, because it needed shelter.

N
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MASKED MULTI SELF-ATTENTION
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MASKED MULTI SELF-ATTENTION

For a sequence of 6 tokens: So0 Soe

Where each row represents the attention distribution for one specific token.



MASKED MULTI SELF-ATTENTION

For a sequence of 6 tokens t, to t; with attention scores sy, to s::.

*2



MASKED MULTI SELF-ATTENTION

Apply softmax-function to each score s and calculate };;(s; X V) for each row.




MASKED MULTI SELF-ATTENTION

Softmax & Attention score
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MASKED MULTI SELF-ATTENTION

Concatenate the output of all heads weight matrix attention score

Z, Z, Z X — .-.
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2) MODEL ARCHITECTURE
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2) MODEL ARCHITECTURE
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LAYER NORM

Qutput of the Self-
Attention layer:

Normalization equation v:
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2) MODEL ARCHITECTURE
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FEED FORWARD LAYER

GELU(approximate="'none')

6
4_
]
=]
_2—
X 9 . .
; - 9 - GELU-Activation
1 g=05x[1+ —= Ve dr
_6_ n 0
6 4 22 0 2 a 6




2) MODEL ARCHITECTURE
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 3) FRAMEWORK

1) Unsupervised pre-training

2) Supervised fine-tuning



| 3.1) UNSUPERVISED PRE-TRAINING

Training: 7k unpublished books

Goal: Learn a general language structure. Ly (U) = Z log P(wi|wi—k,...,ui—1;0)
i

How does this sentence continue?

»1he rabbit dug a ...”

*3



3.1) UNSUPERVISED PRE-TRAINING

Goal:

Learn a general language structure.

How does this sentence continue?

»1he rabbit dug a hole*

Word:
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Word:
Word:
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Word:
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Word:

hole
little
small
deep
few
path
grave
bit
trench
Long
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| 3.1) UNSUPERVISED PRE-TRAINING - TRAINING LOOP

eeeeeeeeeeeeeee

chchch
propagation



| 3.2) SUPERVISED FINE-TUNING

From Pre-Training:

Ly(C) = Z logP(y\:Bl,...,:Em) Li(U) = Zl()gl)(u,-\u,- ksooosUi—1;O)

*3



| 3.2) SUPERVISED FINE-TUNING

1) Classification: ,The movie is fantastic!*

Start Text Extract :|—' Transformer > Linear :—== -

2) Entailment:

»1he red cat sits on the high roof."  ,The cat sits on the roof."

: , : : |
Start Premise Delim | Hypothesis | Extract }— Transformer [~ Linear |

*3



3.2) SUPERVISED FINE-TUNING

e e . “She loves he enjoys
3)  Similarity: S . " . 1°Y
reading.” reading.”
Start Text 1 Delim Text 2 Extract | > Transformer
- Linear
. | =TEE
Start Text 2 Delim Text 1 Extract | — Transformer
4)  Multiple Choice: »What is the capital of France?“
Start Context Delim Answer 1 | Extract | > Transformer =~ Linear —
B Paris
Start Context Delim Answer 2 | Extract | Transformer > Linear

Madrid

Start Context Delim Answer N | Extract | = Transformer ({ Linear H




4) EVALUATION - NLI
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4) EVALUATION

Question Answering
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4) EVALUATION
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4) EVALUATION

Semantic Similarity
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4) EVALUATION - LAYER TRANSFER

Curacy
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4) EVALUATION - ZERO-SHOT BEHAVIORS
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4) EVALUATION - ABLATION STUDY
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4) EVALUATION
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5) CONCLUSION

Captures long-range dependencies

Task-agnostic

Unsupervised pre-training

Performance




6) DISCUSSION
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RECOMMENDATIONS

Intuitive transformer explanation:

https: / /jalammar.github.io /illustrated-transformer /

3Blue 1Brown on Youtube (last two videos of the playlist):

https: / /www.youtube.com /playlist?list=PLZHQObOWTQDNU6R1 67000Dx ZCJB-
3pi

The paper:

https://s3-us-west-2.amazonaws.com/opendai-assets /research-covers/language-
unsupervised /language understanding paper.pdf



https://jalammar.github.io/illustrated-transformer/
https://www.youtube.com/playlist?list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
https://www.youtube.com/playlist?list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf

PICTURE SOURCES

*1 https://jalammar.github.io /illustrated-transformer/

*2
https: / /www.youtube.com /playlist?list=PLZHQObOWTQDNUéR1 67000Dx ZCJB-
3pi

*3

https: / /s3-us-west-2.amazonaws.com/openai-assets /research-covers/language-
unsupervised /language understanding paper.pdf

*4 https: / /medium.com /@hunter-j-phillips /layer-normalization-e2ae93eb3c9c

*5 https://datascience.stackexchange.com/questions /49522 /what-is-gelu-activation



https://jalammar.github.io/illustrated-transformer/
https://www.youtube.com/playlist?list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
https://www.youtube.com/playlist?list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://s3-us-west-2.amazonaws.com/openai-assets/research-covers/language-unsupervised/language_understanding_paper.pdf
https://medium.com/@hunter-j-phillips/layer-normalization-e9ae93eb3c9c
https://datascience.stackexchange.com/questions/49522/what-is-gelu-activation

Thank you for your attention!
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