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Dissection of ChatGPT

1) Engine: 2) Language Model: 3) Dataset:
Transformer Model GPT (BERT-based) Chat-based Instruction



5 March 2023 Thai ChatGPT: Pretrained LLM (Prachya Boonkwan)

Language Models
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Language Models

* Motivation

* Statistical prediction for how strings are
produced in a language

* Interpreted as a generative model
1. Generate the first word w;

6ediction with p(next|full context

2. Keep generating the next word w, based on the
previous words (a.k.a. context) wy ... w;; until
the whole sentence of length N is produced

hext word context
1

N
P(wy...wyx) = plwq) H plwgl|wy ... wr_1)
k=2
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Language Models

* Motivation: n-gram models

* Language models whose context is truncated Prediction with p(next| context)
to at most n—1 previous words o~

N hext word n—1 prev words

P(wy ... wn) = p(wq) H pmﬁuk_nﬂ .. wk_l')
k=2

* Unigram (7?,:1) P(w1 . .’LUN) = Hp(wk)
= p(ws

* Bigram (n=2): P(w;...w

© Trigram (n=3): P(w;...wy) = p(w1)p (w2|w1 Hp W |W—2, Wi —1)
k=3
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Transformer as Language Model
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The Transformer (vaswani et al., 2016)

° Sequence—to—sequence model Mary looks this word up in the dictionary

Source: sequence of words
target sequence from a source sequence, ‘
given a very large dataset of sequence pairs
° Pros: It automatically learns word

TRANSFORMER
collocations and phrase structures on the

Input and output sequences '

* Cons: It consists of an expansive amount of ; o
neuron cells, and the training process can  “% @ @ 3w vaumym
be quite time-consuming

* Translation: It learns how to produce a

Target: sequence of words
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Scaled Dot-Product Attention |  wxk-a

Simple N

. .. . . F — N -

* Semantic similarity = search engine mor= ;w"
* Query is compared against each key with dot product

* The more similar the key is to the query, the more Matrix W = Softmax(K x q)
weight its value will get Form v xw

Scaled
Keys Values Weights Values

‘looks’ ‘ Mary A ‘ A
B

Query looks +
For word sequence, this ' »
collocating words
are semantically word - Combined
similar to each other Result
e.g. ‘looks ___ up’ up . - Q
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Self-Attention

* Scaled dot-product attention whose queries
and keys are the same

* Collocations will have almost similar results

Queries Keys Values Mary
Mary ‘ Mary A Mary -
looks looks + looks

this this QO this
word word . word
up up .

«

Matrix W = Softmax(K x K ")
Form R =W xV

Combined
looks this word up Results
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Alignment Attention

* Scaled dot-product attention whose queries
are the target and whose keys are the source

* Collocation alignment via semantic similarity

Matrix W = Softmax(Q x K )
Form R —WwW xV

Queries Keys Combined
(target) (source) Values Mary looks this word up Results
TE\G ‘ Mary A E\G - Z/Ll\i
AU looks + AUYN - . Q
A this ' AN -
word [ B V;
up O
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Multihead Attention

Queries Keys Values

LINEAR LINEAR
* Scaled dot-product attention has a drawback S-E Eﬁ
cale cale
* |t recognizes only one type of word collocation dot-product dot-product
attention attention
* |If we assume more than one type of word
collocation per sequence, then we have to combine —
multiple attention heads [default = 8 heads] LINEAR
HEAD 1 (looks ___ up) HEAD 2 (Mary Poppins) Result
Mary Poppins looks this word up Mary Poppins looks this word up

Mary - Mary -- Notation
Poppins - Poppins -- 2 2R |
looks - - looks - Q K V
this ] this Multihead
word - word
} m m -

attention (n)
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Mary looks this word up

Phrase Structure —
Q K V
* H-head self-attention recognizes H types of

word collocation per sequence

* One layer can combine consecutive words to
become a phrase

* More layers of multihead self-attention can

looks Wd

Mary looks this word wup

combine consecutive phrases to become a larger | |
phrase or even a sentence = phrase structure Q K __V

* Each layer is simply called an encoding layer

Multihead

attention (2)

Mary looks ____ up 1 looks this word up

Mary looks this word wup
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Phrase Structure

* H-head self-attention recognizes H types of
word collocation per sequence

* One layer can combine consecutive words to
become a phrase

* More layers of multihead self-attention can
combine consecutive phrases to become a larger
phrase or even a sentence = phrase structure

* Each layer is simply called an encoding layer

Mary looks this word up

Mary

Mary

looks this word

v v v
Q K Y,
Multihead

attention (2)

|

looks this word

up

Mary looks this word up

up
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Alignment of Phrase Structures

* H-head alignment attention recognizes H
pairs of phrase structures

Mary looks this word up WS Aun e @
v oV v oV v
Q KV Q K V

X 3 X 3
Multihead Multihead
attention (2) attention (2)

v

Mary looks this word up WNS AU AN U
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Alignment of Phrase Structures

* H-head alignment attention recognizes H
pairs of phrase structures = decoding layer

Mary looks this word up WS Aun e @
v oV v oV v v l !
Q K V Q K Vv

Multihead

attention (2)

Mary = LN

Q K %
X 3
Multihead Multihead
attention (2) attention (2)
looks ____up = AUM

SSoToTess this = i
A\ P word = AN

Mary looks this word up NS AU @

D¢
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Alignment of Phrase Structures

* H-head alignment attention recognizes H
pairs of phrase structures = decoding layer

Mary looks this word up LNS | AU A1 U
v v ¥ v oV ¥ v 1 V
Q KV 3 Q K V Q K Vv
X
Multihead Multihead Multihead
attention (2) attention (2) attention (2)

Mary = W3
looks ___ up = AUM

7 | | ~ . =
/, __________ *:-——h~§:-~~ thIS = u
,' e -\; ----- —\.\__: - o
- \ LA\ word = AN

Mary looks this word up UNS AUWW1 A1 H this word = @ 9

- -
—‘———— —-..~~
- d
-
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Alignment of Phrase Structures

* H-head alignment attention recognizes H
pairs of phrase structures = decoding layer

Mary looks this word up LNS | AU A1 U
v v ¥ v oV ¥ v 1 V
Q KV Q K V K V
X 3 ¢ X 3
Multihead Multinead Multinead
attention (2) attention (2) attention (2)
- TN Mary = W3 look this word_up

T - looks ___up = AU = A @ I
—\-—-—-:\::: -\ thls # u o
\‘ \ iy LT Word = ﬂ'] o

NS AUWY AN W thisword = A1
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Alignment of Phrase Structures

* H-head alignment attention recognizes H
pairs of phrase structures = decoding layer

Mary looks this word up WS Aun e @
v oV v oV v v l !
Q KV Q K V Q K V

Multihead

X 3
Multihead Multihead
attention (2) attention (2)

attention (2)

|

AU AN W 0

(Right-shifted output)
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Large Language Models
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BERT (Devlin et al., 2018)

Bidirectional Encoder Representations
from Transformer

Transformer model pretrained with a very
large language dataset

Pretrained Transformer model with
multilayer bidirectional encoders

Contextual representations: vector repr of
each word varies by position

Trained on BooksCorpus (800M words) +
Wikipedia (2,500M words)

Encoding layers 12
Attention heads 12
Hidden dimensions 768
Parameters 110M

24
16
1,024
340M
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Training BERT out of the Transformer

Source-lang text Target-lang text * BERT can be train
Position ‘ Position ‘ . It I
poition 0—oO positon Via multiple
i downstream tasks

l * Machine translation

v v
Q K Vv

Multihead N % Decoding layers * Question answering
attention (H) (SQUAD)

| ¢ |
N x » Inference in natural
|

¥ language (NLI in

\
W GLUE Dataset)
¥ * Abstractive
Shifted target-lang text summarization

Encoding layers Output
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Training BERT out of the Transformer

rassage T question Answer * BERT can be train
) } . } . .
oncoig @O Position g—»? via multiple
downstream tasks

l * Machine translation

v v
Q K V
N x Decoding layers ° Question answering
attenon (H) (SQUAD)
LINEAR * Inference in natural
1 language (NLI in
GLUE Dataset)
\
Shifted answer summarization

Abstractive
Encoding layers Output
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Training BERT as Multitask Learning

Anyiniuttext * BERT can be train
5 P Text . .
Lo @—0 = 1 viamultiple
SL text Hypo downstream tasks
g v t 1 l + Machine translation
v v
Multihead * Question answering
attention (H) — Task Pool (SQUAD)
! .
N * Inference in natural
| l l language (NLI in
TL text | Prem | GLUE Da.taset)
v Answer Summ * Abstractive
summarization

Shared encoding layers
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BERT = Shared Encoding Layers

Any input text * BERT can be train
Positi ¥ Pass+Q Text . .
engzg:a; o—O via multiple
SL text Hypo downstream tasks
g vy  Machine translation
v
Multihead * Question answering
attention (H) — (SQUAD)
¥ .
N * Inference in natural
1 language (NLI in
TL text Prem | GLUE Dataset)
v Answer Summ * Abstractive
summarization

Removed after training
Shared encoding layers



5 March 2023 Thai ChatGPT: Pretrained LLM (Prachya Boonkwan)

RoBERTa (Liu et al., 2019)

Robustly Optimized BERT pretraining approach

An improved version of BERT

you has the highest probability you, they, your..

Output [CLS] | how | are doing | today [SEP]

BERT masked language model

LT T 1T 1 1]

Input [CLS) how are ' doing | today [SEP]

https://www.sbert.net/examples/unsupervised_learning/MLM/README.html

Dynamic masking
instead of static masking

NSP task is eliminated
without losing semantic
relatedness

Larger datasets are used
in training than BERT
(CC-News and Open
WebText)
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Differences of BERT, GPT, and BART (Lewis et al., 2019)

B D
S,

Bidirectional

= Encoder -

EREX:
A_C_E

(a) BERT: Random tokens are replaced with masks, and
the document is encoded bidirectionally. Missing tokens
are predicted independently, so BERT cannot easily be
used for generation.

Bidirectional

2 Encoder -

RS
N.B_E

l:> Autoregressive
Decoder

ABCDE
144414
Autoregressive
Decoder

BEEE:
<s>ABCD

(b) GPT: Tokens are predicted auto-regressively, meaning
GPT can be used for generation. However words can only
condition on leftward context, so it cannot learn bidirec-
tional interactions.

ABCDE
RRRE

>

>

FEI5:
<ssABCD

(c) BART: Inputs to the encoder need not be aligned with decoder outputs, allowing arbitary noise transformations. Here, a
document has been corrupted by replacing spans of text with a mask symbols. The corrupted document (left) is encoded with
a bidirectional model, and then the likelihood of the original document (right) is calculated with an autoregressive decoder.
For fine-tuning, an uncorrupted document is input to both the encoder and decoder, and we use representations from the final
hidden state of the decoder.

* BERT:
bidirectional
encoder

* GPT:
autoregressive
(unidirectional)
decoder

* BART:
bidirectional
encoder +
autoregressive
decoder
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“Houston, We have a problem.”

https://www.notion.so/Summary-4ble4213ded4147d2ae7e82161aa26fac
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* Pretraining datasets

Aa Name (® Source Type ‘= Access Type = token size (GPT Thai) = size (GB) Needed Cleaning = token size (mT5) = Note

® mca Web Crawl Public 16B 56 GB 10B CC 2013-2022

OSCAR 2019 Web Crawl Public 3.4B 16GB CC 2018 Nov, Deduped

OSCAR 2021 Web Crawl Public 3.8B 16GB Deduped

OSCAR 2022 Web Crawl Public 10.8B 60GB CC 2022 Jan

® 0SCAR 2023 Web Crawl Public Access needed 17B 100GB CC 2023 Jan, 30%
duplicated, 21% gambling
website

® cc100 Web Crawl Public 12B 80GB CC 2018 Jan - Dec

LST20 News Public Access needed 3M (Compound Word) Overlap with news dataset?

Twitter Social P Conan Private 560M

Linetoday News P Conan Private 105M O

TraffyFondue Complaint P Conan Private 5M O

Wikipedia Wiki Public 10M Il

prachathai67k News Public 160M |

ThaiPBS News Public O

Sch-th-en(extract th) MISC Public 50.3M O

wisesight_sentiment Social Public 0.978M O

Wongnai_reviews Social Public 11.1M O

ThaiRath Public Il

Best Public Access needed |
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mC4a

:= Access Type Public

Needed Cleaning

= Note CC 2013-2022

() Source Type Web Crawl

= size (GB) 56 GB

= token size (GPT ... 16B

= token size (mT5) 10B ®
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OSCAR 2023

:= Access Type Public  Access needed

Needed Cleaning

= Note CC 2023 Jan, 30% duplicated, 21% gambling website

(™ Source Type Web Crawl

= size (GB) 100GB

= token size (GPT ... 17B ®
= token size (mT5) Empty
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Recruitment

* Skimming and scanning the datasets

* Prohibited contents
* Bias
* Toxicity
* Misinformation
* Statistical analysis and coding
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Business Opportunities of Generative Al
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Krisp.al

* Krisp.ai removes

krisp Product Solutions v Pricing Blog For Contact Centers Sign in b a C kg rO u n d VO i C eS y
noises, and echoes

from your conference
calls with Al

Speak with °* https://krisp.ai

confidence in
business calls

Krisp’s Al removes background voices, noises and echo

from all your calls, giving you peace of mind.

Get Krisp for Free o Watch Video

+ No credit card needed

« Free forever
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Beatoven.ai

) DEAtOVeN.ai  Howiwers oy Atss  Avoutus o Beatoven.al creates

loyalty-free,

customizable, and
unique musics

W“ 1 PiCKaGenreIStyle |||II||||I||||||| ||.||.|” We know that the mood of the content https : //WWW ° beat Oven .
¥

Compose unique music for your content in a few easy steps

Upload a video/podcast or start with a
4’ track, choose from 8 different Genres to S @ -
suit your theme. i1

3. Change Mood
Now, choose from a rich selection of
16 moods to choose the correct mood hard work of composing a unique

for the cuts. track for you.

changes over time. That's why you can
Indian

make multiple cuts to add different a i
moods. —

\\\ll/,,

4.Compose

Hit compose and let our Al do all the

‘.
O

®
o
R

Hny

i,

7, N
T

Start Creating for Free
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Flair.al

Flair.ai generates an
advertisement from

: your idea draft and
Get started with visual elements

justafew clicks R AL E!

¢ -
L ﬂ “~ 01 Drag your product photos into
}L 2! \ | the Canvas.

| e . <
Describe your image in a few words. & 5 ~a Visually describe the scene

surrounding your product.

cosmetic bottle on a mound of moss
surrounded by flowers against a
against a jungle with sunlight

streaming down on it EEEEE——— Eoin export AsEnErel
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lllustroke.com

Stunning vector
illustrations from text
prompts

Create something unique with ours text to SVG Al tool.

A smiling face of an old man

Generate SVG

Prompt tips

Thai ChatGPT: Pretrained LLM (Prachya Boonkwan)

w

4o

N\

Y

° lllustroke.com

converts your text
prompt into a vector
illustration (SVG)

°* https://illustroke
.com
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Copy.ali

s oo+ Rosnrens < prcig * Copy.ai generates a text
content based on your

context (main points)
and tone

copy.ai We're Hiring!

How it works

°* https://www.copy.ai

What are you looking to create?

a Memorial Day sale email |

R

product details oge .
[fun facts] 1 Enter your copywriting project

Choose from emails, social posts, long-form blog
posts, and more!

@ Friendly v
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Ocoya.com

(@ Ocoya”

8% Socials

Features v

Pricing Integrations Get Paid! Resources v

Social Media
Content 10x Faster

A platform to create and schedule content quicker.

Social media, content marketing and copywriting - with the power of Al.

You have 0 posts.

® See how it works

Create your first post

Thai ChatGPT: Pretrained LLM (Prachya Boonkwan)

* Ocoya.com generates
social media and

nashtags by your

neadline and context

* |t posts the contents
on the optimal time

°* https://www.ocoya.

com
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Vidyo.ali

7 vidyo.ai UseCases  Features  Pricing  Resources N Vldyo'al ge ne rates
short viral clips with

Make short videos emojis and captions
from long ones instantly from a given video
Create social ready short clips from your long
videos with Al -~ Save 90% time and effort fO Ota ge

°* https://vidyo.ai

No payment required. Start instantly.

Make VIRAL short clips with captions, templates, emojis & & more for

o' TikTok Instagram @ YouTube Linked [} facebook

Loved by 30K+ podcasters & creators
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Thank You



