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ChatGPT ?

- We've trained a model called ChatGPT which interacts in a conversational way.

- The dialogue format makes it possible for ChatGPT to answer followup questions, admit its mistakes,
challenge incorrect premises, and reject inappropriate requests.

- ChatGPT is a sibling model to InstructGPT, which is trained to follow an instruction in a prompt and
provide a detailed response.

- 2, A7 o8, 2XE THY ot olef H7|, RN Eet /F HE

- InstructGPTO| S XN 2 &
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Overview (Generative Al-GPT? BERT?) =

- InstructGPT

- HEld 7|gho] 20l 49 2E

GPT 35 RRIZEHE FIIZ st&o B & (GPT3.5, trained on a blend text and code from before Q4 2021)

=

- RLHF(Reinforcement Learning by Human Feedback)
> SFT (Supervised Fine-Tuning)
> RM (Reward Model)
> PPO (Proximal Policy Optimization) Algorithm

ChatGPT
Y 7o ofof MM

GPT 35 REZEHE FII2 st&ot B E (GPT3.5, trained on a blend text and code from before Q4 2021)

- RLHF(Reinforcement Learning by Human Feedback)
> SFT (Supervised Fine-Tuning)
> RM (Reward Model)
> PPO (Proximal Policy Optimization) Algorithm

- 3t oo| M E o XX 3} (Optimizing Language Models for Dialogue)
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B =7 xicioi%iz) 2oiM 15 BUEL Transformer OF7| K 7|t

GPT: Transformer?2| C|Z C{(Decoder) Ot7|El N 2&

BERT: Transformer2| @I A (Encoder) Ot7|El X =&
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Seq2seq (Sequence-to-Sequence)

je suis  étudiant  <eos>

* t* t* L3

* * t* * * * * *

| am a student <508> je suis étudiant
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2018- 0.1B params
2019- 1.5B params
2020- 175B params
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GPT-1

i
GPT-2

Similar model J il
architectures |
GPT-3

ChatGPT/GPT-4 +— Human demonstrations and annotations

- Model Progression

- 4.8GB (unfiltered) data

- 40GB human-filtered data

<+— 570GB data filtered from 45TB raw data

 /
Data size
Data quality T

Parameters 117 million 1.5 billion
Decoder layers 12 48
Context length 512 1024

Hidden layer size 768 1600

- GPT-1 GPT-2 |
Books Corpus Web Text
5GB data Uo GB dato
117 M paror 1.5B pora

175 billion

96

2048

12288

, GPT-3 |

Web Text / Books
600 GB data

1758.’nu"

O=+====0
'ChatGPT !

!
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Supervised

+ Reinforcement

175 B param:
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axt MM AR
Decoder (Z&/EA’d4d, MR) . OpenAI G PT

Language Model + Transformer
[XFH O A ] [EH&'E]

Encoder (FALE &M, 7|4 S3l) G > BERT

Google BERT Algorithm

Transformer
(2017)

|

encoder-decoder decoder-only

‘1 T%:;p' / XLNet

2 N [ (2019-06)
(|| @019-10) [%% || GPT
| J - ‘0," -l
L/ Qe ® e,
Nl

encoder-only

BERT } BART
(701810) Must Fine-tune| (2019-10)

Permutatlon Objective

........... Va"ams on Downstream Tasks Yo, /Q,‘g‘ ~

E ...... I .,( LT \
RoBERTa DIStI|BERT istiiRoBERTa i wl"" »PT-2 G T-3 GPT-4
(2019-05) |[ [|_(2019-10) (2020-10) 2018-06) || | ~{2019-02f ”()70-06) (2023-03)

Prd train Only
\_ Good Jor Most Tasks  /

© InstructGPT :
(2022-01) :

SFT + RUHF fine-tuning:
- better pe rlonn nce:

,,,,,,,,,,,,,,,,,,,,

ChatGPT
(2022-11)

ZX: medium.com/@yulemoon
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Step1

Collect demonstration data,
and train a supervised policy.

A promptis
sampled from our e
Explain the moon
prompt dataset. landing to a & year old
|
Y
A labeler
demonstrates the @
desired output y;
beha'-.-‘ior. Some pec;ple went
to the moon...
This data is used SET
to fine-tune GPT-3 .,5;;5{5'
with supervised W
learning. 2

Step 2

Collect comparison data,
and train a reward model.

A prompt and
several model e
Explain the moon
outputs are landing to a & year old
sampled. o o
Explain gfﬂ\'" ¥ Explain war...

Moon is natural Pecple went fo
satellite of . th mioan...

\

J

A labeler ranks

the outputs from @
best to worst.

0-0-0-0

This data is used aM

i | ] [ ]
to train our e aN
reward model.
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Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt

- ™
is sampled from Write 3 story
the dataset. abaut frogs

|

Y
The policy -

enerates 2o

9 0’9“:?"5- -
an output. w

Y

Once upon a time

Y
The reward model -
calculates a
reward for "5?2&'

I
S

the output.
The reward is
used to update f -

the policy
using PPO.
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GPT API?

GPT RES CiYeh MH|A0 HBAIH £+ UAEE,
OpenaidiiA 37let H0{=2A API A{H|A

Newer : GPT-3.5 Turbo / GPT-4
Legacy : text-davinci-003, text-davinci-002, code-davinci-002
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L
HTTP T2 EZ 7|49 Rest api

1) 2I0|= X|5210{: Python, Node JS
2) 20|=2{2|: openai, gpt-3-api, gpt-3
3) Z2}ojE2{2| & : Python, Node JS, Go, JAVA, C++, Rust, Swift, Ruby, PHP
4) API Q7|5 HIAE MY /EM/F2, Aol Y, FE %, ZE0|| ot &
5) API SEAH|A MZ(DHMH|A, Y 5), 2UX AEOIAL 223 AHAE), wK/AR(KIAN, H|IH, 2[Al< s 35)
6) JHEEE E%H:
- OpenAl 2|17t 3 API Key 25
- Back-end et A 9 openai 2f0|E2{2| AX|

- GPT model 27, REST API 915 HIAE
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openai.com % £, Menu > Overview 14

Welcome to the OpenAl platform

Start with the basics

TranSfO rm | ng WO I‘k and gaL;;SPgé)slft;?argiggfse'rs our latest models and guides for
creativity with Al Fordevloers

Quickstart tutorial
Learn by building a quick sample app

Build an application

n ?»PT ow to generate text and call functions stp ces
Embeddings Speech to text
Learn how to search, classify, and compare Learn how to turn audio into text

A 4

text

Image generation
Learn how to generate or edit images

Build a ChatGPT plugin

Introduction Beta Examples Beta
Learn the basics of building a ChatGPT Explore ChatGPT plugin examples

plugin

Fine-tuning

Learn how to train a model for your use case




GPT APl - Management Account

Menu > Management account > Usage 41E4

APIreference = Examples

Playground

Welcome to the Open

Start with the basics

Quickstart tutorial
Learn by building a quick sample app

Build an application

GPT

Learn how to generate text

Image generation

Learn how to generate or edit images

Build a ChatGPT plugin
Introduction Beta
Learn the basics of building a ChatGPT

plugin

)
1 call functions Le

Fine-tuning

AI platform

Examples
Explore some example tasks

GPT best practices

st practices for building with GPT

mc

) Speech to text
Le: w to turn audio into text
Fine-tuning
Learn how to train a model for your use

Examples Beta

Explore ChatGPT plugin examples

() Forum

ORGANIZATION
() Help o Personal _ .
@b Personal @
21Xl A witches Settings
witches.mobile@gmail.com =
Usage
Personal
Rate limits
View APT keys Members
Invite team Billing
Visit ChatGPT
USER
Visit DALL-E
Help Settings
Pricing API keys

Terms & policies

Log out

72 ethieiul

~ CHONNAM NATIONAL UNIVERSITY

Usage
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Below you'll find a summary of AP usage for your organization. All dates and times are UTC-based,

and data may be delayed up to 5 minutes.

< October

Daily usage (USD)

$1.00

DAILY

Usage this month

\ 4

$0.00/ $20.00

Daily usage breakdown (UTC)

Free H{H2| Z2, i F 5% credit H|S

GPT 3.5 Turbo= 1,000 token=} 0.002 &
(EZA|4t: platform.openai.com/tokenizer)

https://platform.openai.com/tokenizer
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Menu > View API Keys MEH

@ Overview Documentation  APIreference Examples  Playground  Fine-tuning () Forum (%) Help oPersonaI

ORGANIZATION API kevs

@ Personal @
Settings Your secret APT keys are listed below. Please note that we do not display your secret APT keys again
Y after you generate them.
Usage
Rate limits Do not share your API key with others, or expose it in the browser or other client-side code. In order to
protect the security of your account, OpenAI may also automatically disable any API key that we've Create new secret key
Members found has leaked publicly. )
Name Optional
Billing
NAME KEY CREATED LAST USED © Uy
USER WitchesTest sk-...LY1B 20233 62 16Y 20234 8E 1Y P i}
Settings nongnetTest sk-...jNoH 2023478202 2023978 20 P ]
GRS chatbotTest sk ..B0C7 2023989102 202399882 s B
JNUT sk-. . .ynQW 2023988 142 2023 8EH 2242 s 8
JNU2 sk-. . .x7wQ 20235 8= 20234 88 23¢ ]
JNU3 sk-. . .GLTJ 202398 14% 20239 8E 23 ;8 Create new secret key
= HEAETED SR Please save this secret key somewhere safe and accessible. For securfty
reasons, you won't be able to view it again through your OpenAL
Default organization account. If you lose this secret key, you'll need to generate a new one
If you belong to multiple organizations, this setting controls which organization is used by default ’ PTmepdd0PWpXBCAIA4KHT3BIbkFJXI2fgVVHIcED7rJOT7hhp) l i) I

when making requests with the API keys above.

Personal

Mote: You can also specify which organization to use for each API request. See Authentication to learn more.
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Python library

We provide a Python library, which you can install as follows:

$ pip install openai D

Once installed, you can use the bindings and your secret key to run the following:

0s
openai

openai.api_key = os.getenv(

chat_completion = openai.ChatCompletion.create(model=

The bindings also will install a command-line utility you can use as follows:

$ openai api chat_completions.create -m gpt-3.5-turbo -g user

openai Documentation > Get started > Libraries
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Node.js library

We also have a Node js library, which you can install by running the following command in your Node.js
project directory:

$ npm install openai

Once installed, you can use the library and your secret key to run the following:

OpenAl

openai = OpenAI({
: process.env.0OPENAI_API_KEY,

chatCompletion = openai.chat.completions.create({

[{ : ' : H,

openai Documentation > Get started > Libraries
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Python AX|2t&

# pip install openai

Requirement already =:
Requirement alread i e 2. ! 3. pa<.kareﬁ <‘From upena'l)
Requirement already in C ib/py ! rom openai) (4.51.8) Collecting aiohttp
Downloading aichttp-. 2 4. vli «86_64.whl (987 kB)
I_I 987 kB
Requirement already sati i 2 5 in fu::n’l cal/1i i enai) (2.18)
Requirement already fsi acka : ropenai) (3.8.4)
Requirement alread
Requirement already
Collecting a
Downloading asynctes
Collecting frozenli -
Downloading fr is 3 3 i 36_64 .manyLlinuxl_xB6_64. y1i _17_x86_64.manylinux2814_x86_64.whl (148 kB)

ite-packages (from aiohttp->openai)

Tm-—many Lin ®86_64.manylinux2814_xB86_64.whl ( kB)
35.8 MBfs

Duwnluad‘lng ai En: (7.6 kB)
Collecting multidi -
Downloading multidict-6.8.4-cp37T-cp3Tm-manylinux_2_ 17 x86_ 64.manylinux2814 x86 64.whl (94 kB)
| I | o4 kB 3 s

kB)

out, charset-normalizer, aiosignal, multidict, _-,rarL. aiohttp, cpena'l
/nctest-8.13.8 charset-

ict-6.8.4

openai-

8.28.1 y

raoeti2tul WITCHES
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openai Documentation > Get started > Libraries
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* import os
* import openai
« import json

« openai.api_key = "sk-92AIB3SrGcpOavEgeZNXT3BIbkFJo3shqScvtkMiPXuGZEjV*"

« completion = openai.ChatCompletion.create(
« model="gpt-3.5-turbo",

* messages=|

. {"role": "system", "content™: "= FX| & OFO|X| & O[OF7|5H % OF 5f.",
. {"role"; "user", "content"; "Qtd?"

© ]

© )

« print(json.dumps(completion.choices[0].message, ensure_ascii=False))
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02

* import os

* import openai
« openai.api_key = "sk-92AIB3SrGcpOavEgeZNXT3BIbkFJo3shgScvtkMiPXuGZEjV*"

* messages=|]

e while True:

. user_contents = input("user : ")

. messages.append({"role": "user", "content": f"{user_contents}"})

. completion = openai.ChatCompletion.create(model="gpt-3.5-turbo", messages=messages)
. assistant_contents = completion.choices[0].message["content"].strip()

. messages.append({"role": "assistant”, "content": f"{assistant_contents}"})

. print(f"GPT : {assistant_contents}".strip())
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GETTIMG STARTED
ntroduction
Authentication

Making requests

ENDPOINTS
Audio
Chat

Completions

The completion obje

Create completion

Embeddings
Fine-tuning
Files

mages
Models

Moderations

DEPRECATED

Fine-tunes

Edits

CTRL

ct

Create completion ¢

1]

POST https://api.openai.com/vi/completions

CHONNAM NATIONAL UNIVERSITY

MO STREAMING

gpt-3.5-turbo-instruc

0s
openai

openai.api_key = os.getenv(
openai.Comple

.create(

Example r...
Creates a completion for the provided prompt and parameters.
Request body
model=
model string Required

ID of the model to use. You can use the List models APl to see all of your
available models, or see our Model overview for descriptions of them.

Required

prompt

The prompt(s) to generate completions for, encoded as a string, array of
strings, array of tokens, or array of token arrays.

Note that <|lendoftext|> is the document separator that the model sees
during training, so if a prompt is not specified the model will generate as if
from the beginning of a new document.

best_of integerornull Optional Defaultsto

Generates best_of completions server-side and returns the "best” (the
one with the highest log probability per token). Results cannot be streamed.

When used with n , best_of controlsthe number of candidate

completionsand n specifies how many toreturn — best_of must be

greaterthan n .

Note: Because this parameter generates many completions, it can quickly
consume your token quota. Use carefully and ensure that you have

reasonable settings for max_tokens and stop .

echo booleanornull Optional Defaults to false

Echo back the prompt in addition to the completion

prompt=
max_tokens="7,
temperature=

gpt-3.5-turbo-instruct ¥ 0 Copy

WITCHES

DIGITAL MEDIA CREATIOH GROUP
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GPT Fine-tuning
03

- Find-tuning: 0|0 22 & @ elo| X7} G0|HE Z223l0] 2

GPT-3.5 Turbo fine-
tuning and APl updates

Developers can now bring their own data to customize
GPT-3.5 Turbo for their use cases.

https://openai.com/blog/gpt-3-5-turbo-fine-tuning-and-api-updates
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Fine-Tuning= AE5t= T2 Ardf

Some commaon use cases where fine-tuning can improve results:

* Setting the style, tone, format, or other qualitative aspects
* Improving reliability at producing a desired output

* Correcting failures to follow complex prompts

* Handling many edge cases in specific ways

* Performing a new skill or task that’s hard to articulate in a prompt

One high-level way to think about these cases is when it's easier to "show, not tell”. In the sections to come,
we will explore how to set up data for fine-tuning and various examples where fine-tuning improves the
performance over the baseline model.

Another scenario where fine-tuning is effective is in reducing costs and / or latency, by replacing GPT-4 or
by utilizing shorter prompts, without sacrificing quality. If you can achieve good results with GPT-4, you can
often reach similar quality with a fine-tuned gpt-3.5-turbo model by fine-tuning on the GPT-4
completions, possibly with a shortened instruction prompt.
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o]
. DEIDE 9 WARCH: 52 EUS BY (GPT-4 M5 HIZSALL 283 20| 9US)
. BHO| S&ED 7 DETES Y WYt oIS (HIEY, SULE 29)

274 (GPT-4 ELCt v 7HA0| AME7HS)

. EUS 22 MuY £ gle
- LoIRY EF7HA (GPT3.5 turbo 2 Ct 9F 8HY H| 2
Pricing

Fine-tuning costs are broken down into two buckets: the initial training cost and usage cost:

s Training: $0.008 / 1K Tokens
* Usage input: $0.012 / 1K Tokens
* Usage output: $0.016 / 1K Tokens

https://openai.com/blog/gpt-3-5-turbo-fine-tuning-and-api-updates
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Example format

In this example, our goal is to create a chatbot that occasionally gives sarcastic responses, these are three

training examples (conversations) we could create for a dataset:

{"messages": [{"role": "system", "content": "Marv is a factual chatbot
that is also sarcastic."},

{"role™: "user", "content": "What's the capital of France?"},

{"role™: "assistant", "content": "Paris, as if everyone doesn't know that

already."}]}

The conversational chat format is required to fine-tune gpt-3.5-turbo . For babbage-002 and davinci-
002 , you can follow the prompt completion pair format used for legacy fine-tuning as shown below.
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: MHE ILOIHE WEAORE"T, {"role”: "user" SER
" D|ED| _F{DF“'_

"object™: "list", :
"data®™: [ 2 , NS 28E zoEe

I
L

"opbject": "file",

njd": "file-Ba2sBBargZjPChUKebgDeHks",
"purpose": "fine-tune"”,

"filename™: "file",

"bytes": 4798, )
n 'FEEItr'd at™: 1697361378 i = M A= 2 Z0EE-"11
Ill—.-‘—atur.fln “erCEE'EEd“_‘

"status_details": null

I MZEHUTE SRS SORHAAS. 1Y

| e Yy e

Upload a training file

Once you have the data validated, the file needs to be uploade
a fine-tuning jobs:

python ~ [0 Copy

opena U2 EA| Z[2 1071 0] 42| prompt7t a2t
openai
openal.apli_key = o
openai.File.create(
file=
purpose=
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I . I
openai.File.list() S ey T
"data™: [
i

"object™: "file",

"jd": "file-BaZsBBargZjPChUKebgDeHk5"™,

"purpose": "fine-tune",

"filename": "file",

"bytes": 4798,

"created_at": 1697361378,

"status": "processed",

"status_details": null

FineTuningJob.create()

openai.

openai.Fine
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Fine-tuning Running...

@ Overview Documentation ~ APlreference  Examples Playground Fine-tuning
£t:gpt-3.5-turbo-0613:personal: : 8STuYHT5 =637 MODEL
gpt-3.5-turbo-0613 = Fine-tuning...
© JobID ftjob-UXU1hfluX4cE0OMCVXAIvugsl

gpt-3.5-turbo-0613

Created af 20233 10152 2= 637
Trained tokens

Epochs 2

Files

Training file

Validation

TrainingLoss 07875

\: Messa :\ Metrics

1M 3TE ©  Fine-tuning job started

40=

18A1372 ¢ Files validated, moving job to queued state
36

Forum Help o Person:

Learn more

s
L

gl I

=a CHONNAM MNATIONAL UNIVERSITY
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openai.FineTuningJob.list()

"object": "list",
"data": [
I

1,

"has_more": false

L

1
¥

"object": "fine_tuning.job"™,

mjd": "ftjob-UXUlhfluX4c60MCVXAIvugsi™,

"model™: "gpt-3.5-turbo-@613",

"created_at™: 1697362653,

"finished_at™: null,

"fine_tuned_model™: null,

"grganization_id": "org-jHEP5qcH48Ub2aUR3jeTcC4ar",

"result_file 1,

"status": "running",

"validation_file™: null,

"training_file": "file-BaZsBBargZjPChUKebgDeHk5",

"hyperparameters™: {
"n_epochs™: 2

b

"trained_tokens™: null,

"error”: null
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ChatGPT9|

Openaiff| A=

Expedia
Bring your trip plans to life—get there, stay
there, find things to see and do.

K.

Klarna Shopping
Search and compare prices from thousands of

online shops.

Speak
Learn how to say anything in another language

with Speak, your Al-powered language tutor.

Oj2§ - GPT-4.x ?

¥

~

FN

et
FiscalNote

Provides and enables access to select market-

leading, real-time data sets for legal, political,

and regulatory data and information.

..
el

Milo Family Al

Giving parents superpowers to turn the manic
to magic, 20 minutes each day. Ask: Hey Milo,
what's magic today?

Wolfram

Access computation, math, curated
kn
Wolfram|Alpha and Wolfram Language.

edge & real-time data through

Al810d, ChatGPTC|

OTEIDIE

<

Instacart

Order from your favorite |

OpenTable
Provides restaurant recommendations, with a
direct link to book.

Zapier

Interact with over 5,000+ apps like Goog

Sheets, Trello, Gmail, HubSpot, Salesforce, and

maore.

of
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KAYAK

Search for flights, stays and rental cars. Get
recommendations for all the places you can go

within your budget.

Shop
Search for millions of products from the
world’s greatest brands.

Z=X: https://openai.com/blog/chatgpt-plugins
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Hey there! Quizlet ks now using the power of Al to help you study more

eoffectively. Lot's get started!

i o

SMGPT APl SA
£ 7|

NI

What would you like to do?

A

4

Mo
1o S

=2

Tell me & story

w Be my study coach

0 ‘b Quiz me

What do you want to be quizzed on?

Fronch

cholox

Psy

Spanish phrases

Intro 1o blology
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Where s the bativoom?
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QI AE}7}E (Instacart) ‘Ask Instacart’

¥instacart
O] 22t0 MZSHISYAH AAEHE (Instacart)= 11240] SA10]
= ¥ 123 CarrotStreet - @ Chal = 2alm AMAF O[ANO| AT O] JHs3t EfHES 9IS £ 9
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Q lunch| MGPTO} S| QIAEIFHE S| XHK| Al G 70F 5,0007 O] Abo]
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AN =

What should | have for lunch?

<
o
)
ra
mn
Morjo g k>

What are some affordable lunch options?

uot

What'’s a healthy lunch for my kids?
What are some easy to make lunch ideas?

What are some vegetarian and vegan lunch ideas?

Zesty salads and superfood bowls
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