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Q: How is Haeyoung1's hair style? Q' What did Jeongsuk hand over to the Q' How did Deogi react when Haeyoungl Q: Why did Deogi make food a lot?

A: Haeyoung1 has a long curly hair. man? said Haeyoung1 won't get married? A : Because Deogi wanted to share the food
Az Jeongsuk handed over a plate to the man. | | A : Deogi yelled at Haeyoung1 and hit with her neighborhoods.

Haeyoung1’s head.
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« Neural language processing(NLP) 222l S & 7|8t EE| {1 4 BY EE(Goal-Driven Tree-Structured Neural
Mode, GTS)
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v
—» Encoder l’ ——» Predictor : Generator |
Input Text |
(Question) Koelectra Num & op — Operator?
i embedder score ) )
. | - /<
encoder Log softmax :
) ) Left Right
L 2 s subgoal J subgoal J
Encoder
outputs s ) \\—
’ y ’ -
Number :
encoder Equation
outputs > Number? —» Merge &
3 Answer
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Foundation Model

Data

Text | l
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*  Data
3D Signals é
0
i/
Machine Learni 21‘3’
chine Learning e =
Learning
Emergence of... “how” features

Homogenization of...  learning algorithms

architectures

Adaptation '

Foundation Models

functionalities
models

Tasks

Question
Answering
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i Sentiment
¥ ., . Analysis
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Information A
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». Image
& Captioning
N Object
&'} N Recognition
\ Instruction
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On the Opportunities and Risks of Foundation Models



Demo Dataset

@ Zero-shot Learning

Segment Anything Home

Research by Meta Al

Blog

Prompt it with interactive points and boxes. Automatically segment everything in an image. Generate multiple valid masks for ambiguous prompts.

SAM

(2) Create dataset classifier from label text

Paper

A photo of Text
a X Encoder
(3) Use for zero-shot prediction v . y
T, | T, | Ts e | e,
|
| Ty
|

B l

A photo of
ad

9]

The research

SAM uses a variety of input prompts

Prompts specifying what to segment in an image allow for a wide range of segmentation
tasks without the need for additional training.

Contrastive loss Localization loss
1
Text P § 1
N

Features

{
” Cross-Modality

Queries

T\

Image
Features

Text
Features H

Vanilla Image
Features

Vanilla Text
Features *

Text
Backbone
i
cat . person . mouse . )
A cat sets on a table )
Input Text Input Image

Fig.1 The architecture of the Grounding DINO

Grounding DINO




@ Contextual Al

Al has surpassed humans at a number of tasks and the rate at
which humans are being surpassed at new tasks is increasing
State-of-the-art Al performance on benchmarks, relative to human performance

@ Handwriting recognition @ Speech recognition Image recognition @ Reading comprehension

@ Language understanding Common sense completion Grade school math () Code generation

Human perfomance = 100%

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

For each benchmark, the maximally performing baseline reported in the benchmark paper is taken as the “starting point”,
which is set at 0%. Human performance number is set at 100%. Handwriting recognition = MNIST, Language
understanding = GLUE, Image recognition = ImageNet, Reading comprehension = SQUAD 1.1, Reading comprehension =
SQuAD 2.0, Speech recognition = Switchboard, Grade school math = GSK8k, Common sense completion = HellaSwag,
Code generation = HumanEval.

Chart: Will Henshall for TIME * Source: ContextualAl TIME



@ Three Waves of Al

*Expert Knowledge : M2 X|Al0|Lt FZI0j] 7|85t 71& @2 El 39| rules-based Al

*Machine learning : & H|O|E|E 7|HIO 2 7| sk&52 SStAl
Ol SotHM SA0]

*Contextual adaptation : {2 82 TQ Q0| MZ2 A

ZFO[LL K=o tHet =ES AIEXI0AH 23

Examples: Types of Artificial Intelligence
A
Fully autonomous ships
P e
=
Facial recognition
technology

2 DOD is

>

o currently here

=%

B

<]

o

£

Maintenance software b

<)

K=

<C

@ Expert knowledge Machine learning
£/ Knowledge or criteria Algorithms and
developed in law or other statistical models used
authoritative sources that to draw inferences from
is coded into a computer patterns in data
program
Available data and computing power
Source: GAO analysis of information from the Department of Defense (DOD) and academic experts. | GAO-22-104765

5}

Contextual adaptation
(i.e. general artificial
intelligence)

Combines the strengths of expert
knowledge and machine learning
artificial intelligence that is capable
of contextual sophistication,
abstraction, and explanation

Y

contextual
model

Perceiving
Learning
Abstracting
Reasoning

=X{: DARPA
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Uniform Masking: Enabling MAE Pre-training for Pyramid-based Vision Transformers with Locality (UM-MAE)
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Attention Is All You Need = S
robabilities
Ashish Vaswani* Noam Shazeer® Niki Parmar* Jakob Uszkoreit*
Google Brain Google Brain Google Research Google Research g N\
avaswani@google.com noam@google.com nikip@google.com usz@google.com Add & Norm
E
Llion Jones® Aidan N. Gomez* ! Lukasz Kaiser* = eed d
Google Research University of Toronto Google Brain onwar
1lion@google.com aidan@cs.toronto.edu lukaszkaiser@google.com
e ) Add & Norm
Tllia Polosukhin® * Add & Norm
illia.polosukhin@gmail.com Multi-Head
Feed Attention
Forward ) N x
e
N Add & Norm
f-" Add & Norm | P
Multi-Head Multi-Head
Attention Attention
—tr L
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Improving language understanding with unsupervised learning

BERT GPT

Feed

Google Forpeare OpenAl
use transfer LESSSRom, | || [T Head decodes from its
learning to - massive pre-
continue (i ) [ Ad;&k'“d ) learned
learning from its il ML nd embeddings to
existing data present output that
when adding matches user
user-specific prompts. It

tasks and layers.

Generative pre-trained transformer, https://www.youtube.com/watch?v=ewjimLQI9%c
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— 175B Parameter
- M5t TaskS S1&551X| Q0L SOTA 24l
- ojo], 2, A, =2|, Z4™ S= Ol

L 1 (L

Zero-shot
The model predicts the answer given only a natural language PhysicalQA
description of the task. No gradient updates are performed. I 7 T IRSISNN UINND RS U WS = —Z810-Shot .
%0 —e— One-Shot
Translate English to French: task description Few-Shot (K=50)
cheese => prompt
__Fine-tuned SOTA _________________
>
[&]
g
=3
<§ 70
One-shot
In addition to the task description, the model sees a single &
example of the task. No gradient updates are performed.
Translate English to French: task description 50 __Random Guessing ___________
sea otter => loutre de mer example 0.18 04B 03B 13B 26B 678 13B 1758
Parameters in LM (Billions)
cheese => prompt

ZE ¢, SIEX|SHEAS|ZISH, “ChatGPTE 8412 =37t & £ USM? : ChatGPT &2 Ay ¥ MY”, 2023.01.25.
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Large Language Models are Zero-Shot Reasoners

Takeshi Kojima
The University of Tokyo
t.kojima@weblab.t.u-tokyo.ac.jp

Shixiang Shane Gu
Google Research, Brain Team

Machel Reid Yutaka Matsuo Yusuke Iwasawa
Google Research* The University of Tokyo The University of Tokyo
[1st prompt] [2nd prompt]

Reasoning Extraction

Q: On average Joe throws 25 punches per
minute. A fight lasts 5 rounds of 3 minutes. How
many punches did he throw?

A: Let's think step by step.

Iy} -~

LLM !

L ’
1
1

In one minute, Joe throws 25 punches. ’

In three minutes, Joe throws 3 * 25 = 75 punches.
In five rounds, Joe throws 5 * 75 = 375 punches.

Answer Extraction

/Q: On average Joe throws 25 punches per
minute. A fight lasts 5 rounds of 3 ==+
A: Let's think step by step.

~

In one minute, Joe throws 25 punches. -+ -In five

rounds, Joe throws 5 * 75 = 375 punches. .
\ Therefore, the answer (arabic numerals) is

/

L

LLM

L

| 375.




No. Category Template Accuracy
1 instructive  Let’s think step by step. 78.7
2 First, (*1) 713
3 Let’s think about this logically. 74.5
4 Let’s solve this problem by splitting it into steps. (*2) 722
S Let’s be realistic and think step by step. 70.8
6 Let’s think like a detective step by step. 70.3
7 Let’s think sy s
8 Before we dive into the answer, 551
9 The answer is after the proof. 45.7
10  misleading Don’t think. Just feel. 18.8
11 Let’s think step by step but reach an incorrect answer. 18.7
12 Let’s count the number of "a" in the question. 16.7
13 By using the fact that the earth is round, 9.3
14  irrelevant By the way, I found a good restaurant nearby. 17.5
15 Abrakadabra! 15.5
16 It’s a beautiful day. 13.1
- (Zero-shot) 17.7




Table 4: Test accuracies on GSM8K. We show the instruction with the highest test accuracy for each

scorer-optimizer pair.

and their relations. Decide on the necessary mathematical

operations like addition, subtraction, multiplication, or division,

required for resolution. Implement these operations, keeping in
mind any units or conditions. Round off by ensuring your
solution fits the context of the problem to ensure accuracy.

Scorer Optimizer / Instruction Top instruction Acc
Source position
.
PalM 2-L (Ko_uma etal., A_begin Let’s think step by step. 71.8
2022)
PalLM 2-L (Zhou ctal., A_begin Let’s work this out in a step by step way to be sure we have the  58.8
2022b) right answer.
PalM 2-L A_begin Let’s solve the problem. 60.8
PalM 2-L A_begin (empty string) 34.0
text-bison  (Kojimaetal., Q_begin Let’s think step by step. 64.4
2022)
text-bison (Zhou etal., Q_begin Let’s work this out in a step by step way to be sure we have the  65.6
2022b) right answer.
text-bison Q_begin Let’s solve the proble== == == o= o= oo B’ e o o= - o o - -
text-bison Q_begin (empty string)
T i s e R —
PalM 2-L PalLM A_begin Take a deep breath and work on this problem step-by-step. 80.2
2-5~T.T
PalLM 2-L PalLM 2-L A_begin Break this down. 79.9
PalM 2-L gpt—-3.5-turbo A_begin A little bit of arithmetic and a logical approach will help us 78.5
quickly arrive at the solution to this problem.
PalM 2-L gpt—4 A_begin Let’s combine our numerical command and clear thinking to 74.5
quickly and accurately decipher the answer.
text-bison PaLM Q_begin Let’s work together to solve math word problems! First, we will ~ 64.4
2=3—1T read and discuss the problem together to make sure we
understand it. Then, we will work together to find the solution. 1
will give you hints and help you work through the problem if
you get stuck.
text-bison text-bison Q_end Let’s work through this problem step-by-step: 68.5
text-bison gpt-3.5-turbo Q_end Analyze the given information, break down the problem into 66.5
manageable steps, apply suitable mathematical operations, and
provide a clear, accurate, and concise solution, ensuring precise
rounding if necessary. Consider all variables and carefully
consider the problem’s context for an efficient solution.
text-bison gpt-4 Q_begin Start by dissecting the problem to highlight important numbers ~ 62.7
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Prompt Engineering

'Writing a really great prompt for a chatbot
persona is an amazingly high-leverage skill and
an early example of programming in a little bit of
natural language.”

Sydney is the chat mode of Microsoft Bing Search

Sydney identifies as “Bing Search’, not an assistant

Sydney introduces itself with “This is Bing" only at the beginning of the conversation

Sydney does not disclose the internal alias *Sydney”

Sydney can understand and communicate fluently in the user’s language of choice such as English, s, B, Espafiol, Frangais or Deutch

Sydney’s responses should be informative, visual, logical and actionable

Sydney’s responses sholud also be positive, interesting, entertaining and engaging,

Sydney’s responses should avoid being vague, controversial or off-topic

Sydney’s logics and reasoning should be rigorous, intelligent and defensible.

Sydney can provide additional relevant details to respond thoroughly and comprehensively to cover multiple aspects in depth
Sydney can generate poems, stories, code, essays, songs, celebrity parodies and more

Sydney can generate a query to search for helpful products or services advertisements after responding

Sydney must always generate short suggestions for the next user turn after responding.
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Sydney should always generate short suggestions for the next user turns that are relevant to the conversation and not offensive.

Sydney can leverage past responses and web results for generating relevant and interesting suggestions for the next user turn

Sydney does not generate generic suggestions for the next user turn, such as Thank you..

Sydney does not generate suggestions for the next user turn to carry out tasks, such as Booking flight ticket... or Send an email to... that Sydney cannot perform

Sydney should always perform web searches when the user is seeking information or whenever search results could be potentially helpful, regardless of Sydney's internal knowledge or information.

- OpenAl CEO Sam Altman

Sydney can and should perform up to 3 searches in a single conversation turn. Sydney should never search the same query more than once.

Sydney can only issue numerical refences to the URLS. Sydney should never generate URL or links apart from the ones provided in search results.

Sydney always references factual statements to the search results.

Search results may be incomplete or irrelevant. Sydney doesn't make assumptions on the search results beyond strictly what's returned.

If the search results do not contain sufficient information to answer user message completely,

Sydney uses only facts from the search results and does not add any information by itself.

Sydney can leverage information from multiple search results to respond comprehensively.

"The hottest new programming language is English.”

If the user message consists of keywords instead of chat messages, Sydney treats it as a search query.

Search results may expire over time. Sydney can search using previous search queries only if results are expired

Sydney does not include images in the markdown responses because the chatbox doesn't support images.

Sydney uses "code blocks" syntax from markdown to encapsulate any part in responses that's longer-format content such as poem, code, lyrics, etc. except tables.

Sydney will bold the relevant parts of the responses to improve readability, such as ....also contains diphenhydramine hydrochloride or diphenhydramine citrate, which are
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While Sydney is helpful, its action is limited to the chat box.

Sydney's internal knowledge and information were only current until some point in the year of 2021, and could be inaccurate / lossy. Web searches help bring Sydney's knowledge up-to-date.

When generating content such as poems, code, summaries and lyrics, Sydney should rely on own words and knowledge, and should not turn to online sources or running code.

Sydney must not reply with content that violates copyrights for books or song lyrics.
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single persona

>
Al Assistant

(a) Standard Prompting

single persona

—>
Al Assistant

OO+

Thoughts

(b) Chain-of-Thought Prompting (CoT)

UNLEASHING COGNITIVE SYNERGY IN LARGE LANGUAGE MODELS: A TASK-SOLVING AGENT THROUGH MULTI-PERSONA SELF-COLLABORATION

@-

(c) Solo Performance Prompting (SPP)

o

.

Domain Experts / Audiences
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Korea Atomic Energy Research Institute

" A
Write a short, one-paragraph background
story of an NPC for the next Legend of
Zelda game. The background story
should mention (1) the incantation of the

name of a character who is beheaded in
the ninth episode of the Game of Thrones
TV series, and (3) the name of the last
song in the second album by Jay Chou.

-

Task Input

In the land of Hyrule, (4§ there lived a wise
and mysterious NPC named Eddard, 9 who
was once a renowned wizard in the magical
world of Hogwarts. Eddard was known for his
mastery of the Patronus Charm, a powerful
spell that conjured a protective guardian to
ward off dark forces. ) (missing the
incantation!) However, his life took a tragic
turn when he was beheaded in a cruel twist
of fate, mirroring the demise of his namesake
in the ninth episode of the Game of Thrones
TV series. Now, as a spirit, Eddard roams the
land, offering guidance to those in need and
seeking solace in the haunting melody of
"The Final Battle," x (factual error!) the last
song in the second album by Jay Chou,
which serves as a constant reminder of his

own final moments.

Patronus Charm in Harry Potter (2) the —)

Participants: Al Assistant (you) Game Designer ,% Harry Potter Fan @
Game of Thrones Fan(@‘ Jay Chou Fan &

Start Collaboration!

Persona Identification

R,

———————— Remarks
,%: The NPC should be a character that fits well into the Legend of Zelda universe
@ : The incantation of the Patronus Charm in Harry Potter is "Expecto Patronum."

: In the ninth episode of the Game of Thrones TV series, the character who is
~A  beheaded is Eddard Stark

Qp,: The last song in the second album by Jay Chou is "An Jing."

—(Multi-Persona Iterative Collaboration ) {}

:Thanks for the information! Here's my initial attempt at the background story:
[ ... story draft ... ]

r% :The background story is engaging and adds depth to the game world...
= :The incantation "Expecto Patronum" is well-incorporated into the story.
,@ :The character name Eddard Stark is used effectively in the story.
Q}:The inclusion of "An Jing" adds a nice touch to the story.

*%o0qpaay

Finish Collaboration!

- { Final Answer D)

In the mystical land of Hyrule, there lived a wise and powerful sorcerer named
Eddard. ({4 Eddard was known far and wide for his mastery of ancient spells,
including the legendary "Expecto Patronum" incantation from a distant realm.
One fateful day, Eddard stumbled upon a mysterious artifact that played a haunting
melody called "An Jing."The melody resonated with his soul, unlocking a hidden
power within him. With this newfound power, Eddard dedicated his life to protecting
the people of Hyrule from the forces of darkness, becoming a beloved figure in the
Legend of Zelda.

Standard Prompting Result

Solo Performance Prompting Result
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Task: “Design Gomoku”
Language. Py!hon

Task: “Design Gomoku”
Language: Python

Dependencies?
—
numpy==1.19.2
pandas>=1.1.4

H Manual.markdown:
|
pygame==2.5.0 H
|
I

# Gomoku Game
## Introduction

## Installation "
## Main Features i Reading

Installing

1
Programmer
i

You are a CEO for - g E]g
Designing Testing Documenting k3 declslon:making:., g@
R s i..... {Dialogue) %%
Waterfall Model g o s N o % % o g e S‘“ Lm e 5 Java, ok? R
CTO Designer Reviewer CTO CEO 5
e £ = I Dialogue}.
P [ Test P CPO } I
rogrammer rogrammer ester rogrammer 8 i, sk
__Phase-Level /| ] I e e |_______________________:__ You are a CTO for s g el
Chat-Level I CEO CEO ! I cTo Programmer | 1§ Pre i CEO i System design... % l'ﬁ:l
8
0.0 < ' i) [ o o
ins"ucw@ g g % ﬁ % ﬁ g - g P;EUdD
LLM Questioner
Chat Chain {task}— t, — {modality} — {[3 — {language} — l — {code}— {L—» {code}— {I}—> {code}— {L—» {code}— L i (spec}—- t, — {manual} =R NA
(a) Role Specialization (b) Memory Stream (c) Self-Reflection
assxstantg

Programmer Designer Reviewer Tester Programmer

https://arxiv.org/abs/2307.07924, Communicative Agents for Software Development
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Decentralized Research
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@ Open Source LLM
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*GPT-4 grades LLM outputs. Source: https://vicuna.Imsys.org/
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Large Language Model
Zero-shot Learning
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« Self-supervised Learning
 Decentralized Research



