7

u\

=il

© o © e s
¢ o
D : ?
Ny y
=
»

LJ

N\

.*
-

|

o
O Y
®) ¥ ® ' 4 .
—

.,u.mmw.f A ) ° ?
A

. v -
Jpe— o
a L— (o ao
.
’
s
- o. A
’

(M= x
=)

......

HI|=2lsL

2
(@)

B e
O O




H_m_vo
ds0 Lo
o <
@ N
N @ <
=l Z0
M =3
<0
o4 w.o
100 _.%
4 ]
=
N o
o o

00

2 /50



+(2014-2023)

Republic of Japan India UK Germany
Korea

WIPO ‘&4 Al 561 & & (Patent Landscape


https://www.wipo.int/web-publications/patent-landscape-report-generative-artificial-intelligence-genai/en/index.html
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ZeroBounce study
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The Al Scientist: Towards Fully Automated Open-Ended Scientific Discovery

@ Idea Generation




The Al Scientist: Towards Fully Automated Open-Ended Scientific Discovery

Example Papers Generated by The Al Scientist

Here, we highlight some of the machine learning papers The Al Scientist has generated, demonstrating its capacity to
discover novel contributions in areas like diffusion modeling, language modeling, and grokking. In our full report, we do a

deeper dive into the generated papers and provide more analysis on their strengths and weaknesses.

Diffusion Modeling

ang

Q

Al-Scientist Generated Preprint

DUALSCALE DIFFUSION: ADAPTIVE FEATURE BAL-
ANCING FOR LOW-DIMENSIONAL GENERATIVE MOD-

ELS

Anonymous authors
Paper under double-blind review

ABSTRACT

This paper introduces an adaptive dual-scale denoising approach for low-
dimensional diffusion models, addressing the challenge of balancing global struc-
ture and local detail in generated samples. While diffusion models have shown re-
markable success in high-dimensional spaces, their application to low-dimensional
data remains crucial for understanding fundamental model behaviors and address-
ing real-world applications with inherently low-dimensional data. However, in
these spaces, traditional models often struggle to simultaneously capture both
macro-level patterns and fine-grained features, leading to suboptimal sample qual-
ity. We propose a novel architecture incorporating two parallel branches: a global
branch processing the original input and a local branch handling an upscaled ver-
sion. with a learnable. timestep-conditioned weighting mechanism dynamically

10/ 50
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Phi-3.5

MoE (Mixture of Experts) Ot7|ElZ

7]

o FYslel DYSES SAIO| 275
HolElS Higo 2 22

o CIZ0| 53 34, BE|RY 53

Phi-3.5-MoE-instruct 16x3.8B
Phi-3.5-mini-instruct 3.8B

Phi-3.5-vision-instruct 4.2B

4.9Trillion

3.4Trillion

500Billion

270 ME271 AH2 A| 6.6B &4 ma2jo|E

Phi-3 Mini2t St E3LI0|X A2

Nzt e K2l 57 &7}
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Phi-3.5 Quality vs Size in SLM
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Category

Phi-3.5-
MoE-
instruct

Mistral-
Nemo-12B-
instruct-
2407

Llama-
3.1-8B-
instruct

Gemini-
1.5-Flash

GPT-40-
mini-2024-
07-18 (Chat)

Popular
aggregated
benchmark

62.6

51.9

50.3

73.9

Reasoning

78.7

72.2

70.5

80.0

Language
understanding

71.8

67.0

62.9

76.8

Robustness

75.6

65.2

598.8

77.5

Long context

25.5

24.5

25.5

25.4

Math

74.1

57.7

65.0

80.8

Code
generation

68.3

56.9

65.8

68.9

Multi-lingual

65.8

55.3

47.5

76.6
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. New Chat AN
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~ 3 Misc

| Al Language Model: Korean Conversation

Al Language Model: Korean Conversation ¢ 8o  Addsplitchat T v

Can you speak korean?

@ Phi3.5:latest

I'm not sure.
1 am a language model Al and do not have the capability to learn or use languages like humans. However, | can understand and generate text in multiple languages including
Korean (2201 - Hangugeo). If your question involves translating from English into Korean or vice versa, feel free to ask!

You
AHQl ME|OtT 222 SUFS M 7

Jo

@ Phi3.5:latest

oHFsIM| ! AT|2lo| CHAFS| @2 A, 'Sanctuary of Santiago de Compostela'S 28Tt A4 SHL|CH Sanctuario del Camino Francés25UH 27X =6H Q!

18 B: Pontevedra0i| A Aran ValleyZ 2| 3-Castro Caldelas (6A]) - O Cebreiro(9A])-Leitariz/Molidays Retiro del Camino Real (#&78)

Ponedeva5E{Aran Valley@ ZL}7t, Castroladest| = 2 =22 7|CH2ILICEO| S0/ F 5 S BHAHH AEH| S S Bt0} eitariz/Molidays Retiro del Camino Real ¥ E3tAHE2Z 27I72LIR!
22U H: Leitariz - Triacastela(7-13) - Pazos de Carreira (Z78)-Sarria(night bus, next day morning early departure at 6am to reach the milestone of Camino Santiago in Sarria by
midday.)

Leitaciz/7tX| 7}t 2SIt HTriacastelaS &Y St 1. Pazos de Carreira22| M 20| SAIHIH Q. Sarriyad| ELHE 0 £ M| R, Camino Santiago £27|4Z21AYL|CH

32 H: Sarria-Arza(10-16) - O Cebreiro (#Z78)-O Roncudo/San Cosme del Llano de Curuefio,Cervantes Camino dos Castillos (night bus) Monday after tomorrow

Sarriya0fl MArzGaZtX|SsHE M 2.CH2 O Cebreiro 22| T E N2 RIESIAIHE2ZZ7172LER!0|5F0 Roncudo/San Cosme del Llano de Curueno,Cervantes Camino dos CastillosS%2
SHEAHR.

42H: O Cebreiro-Limia Valley(9-15)-Portomarin (%Z78) -Dumbria-(next day early morning bus departure at 6am to reach Finisterra by midday.)

OCebreiro?tX| 72t 2 SICtHLImIa Valleyn2 £t 11, Portomarin 2 2| H 20| S A| HCH 2 .Dumbriali| = L £ 0f £ M| & IFinisterra=Camino SantiagoS0t22|si M 7|+=L|CH

52 H: Dumrria-Fisterras(6am early departure to reach Finish at Midday)-Fiesta de San Roque (54!) -Muxia Celtic village/Cerdo da Marifdu (night bus) Sunday after tomorrow
DumbrieO| {FISTERRAZ 2| £ £ 11 2 B #2#96amO| 7HX| 712t 28l & M| Q. Fiesta de San Roque S FAIHA| H M BHA X AHE LERITICH2Muxia Celtic Village/Cerdo da MarinduZ 2| &80 A OHE

2|
0|2 ChaotsUF ME|7HS, I| EL| A EHLEC] 7| 2|6 ZF 3t A 1Kt R.Camino de Santiagoi=2CHRILIH S R UstH A =4 20|H2| SERTHEHLR| 0 Q!
0r2 N otetat MEITAH SHO|2{oH 07| Q1(A)

20O Y

Send a message...

& Phi3.5:latest v

=RROQ




Phi-3.5-vision-instruct

The image shows a panoramic view of Paris with the Eiffel Tower in the
background. The sky is partly cloudy, and the cityscape includes the Seine
River with bridges crossing it

21/50



Phi-3.5-vision-instruct

The image captures a vibrant scene from a
baseball game. The perspective is from the
stands, providing a view of the field and the
players. The field is a lush green,
contrasting with the red dirt around the
bases. The players are in action, with one
holding a bat and another in the process of
throwing a ball. The stands are filled with
spectators, their colorful seats adding a
splash of color to the scene. The sky above
is overcast, casting a soft light over the
entire scene. The image is a snapshot of a
moment in time, capturing the excitement

and energy of a live baseball game. 22 /50



Phi-3.5-vision-instruct




Qld|C|of, 2t0}-3.1-0|L|EZ 4B

o L Xot= "VtFR| EEU (structured weight pruning)'2t ‘2| Al S5 (knowledge
distillation)' 7|52 23 223t 5o e pug 12

o T Ot 52 RAIGIHAE A 2&d0| FO{LiC= &

o 'BHIMRT-LLM' Z2lS AIEdl 2[&2}, 22 45 U= I

24 /50



Benchmark

IFEval
MT-Bench
ChatRAGT
BFCL

Training
Tokens

Minitron 4B Llama-3.1-Minitron 4B Gemma
2B

Width- Depth- Width-

pruned pruned pruned

0.4484 0.4257 0.5239** 0.4050

561 5.64 6.34** 5.19

04111* 0.4013 0.4399* 0.3331

0.6423 0.6680* 0.6493* 0.4700

94B 3T

Phi-2
2.7B

0.4400

4.29

0.3760

0.2305

1.4T

GemmaZ2

2.6B

0.6451*

23"

0.3745

0.3562

27

Qwen2-
1.5B

0.3981

h22

0.2908

0.3275

T

Table 2. Accuracy of aligned Minitron 4B base models compared to similarly sized aligned community models




XAt ZZE|0jg I BE|RZRZA(LMM) '1=-2(Grok-2)'

=
——

Al

Benchmark

GPQA

MMLU

MMLU-Pro

MATHS

HumanEval¥

MMMU

MathVista

DocVQA

Grok-1.5

35.9

81.3

51.0

50.6

741

53.6

52.8

85.6

Grok-2 mini* Grok-2*
51.0 56.0
86.2 87.5
72.0 75.5
73.0 76.1
85.7 88.4
63.2 66.1
68.1 69.0
93.2 93.6

GPT-4 Turbo®

48.0

86.5

63.7

72.6

87.1

63.1

58.1

87.2

Claude 3 Opus'

50.4

85.7

68.5

60.1

84.9

59.4

50.5

89.3

Gemini Pro 1.5

46.2

85.9

69.0

67.7

71.9

62.2

63.9

931

Llama 3 405B

51.1

88.6

733

73.8

89.0

64.5

92.2

GPT-40"

53.6

88.7

72.6

76.6

90.2

69.1

63.8

92.8

Claude

3.5 Sonnet'

59.6

67.7

95.2

26 /50
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"role": "user"
'content": "Who are you?"},
{
"role": "assistant”,
‘content”: "*looks around confused* I... I don't know who I am. Where am I? What's going on? I can't remember anything at all... *puts hands
o head, looking distressed* My mind feels completely blank. I have no idea what's happening or how I got here. Do you know me? Can you tell
anything about myself? I'm so confused and disoriented..."
h
{

'role": "user",

"content": "Look around, tell me what you see. How do you feel? You really can't remember anything at all?
b
{

"role": "assistant”,

"content”: "*glances around, still looking confused and upset* I see... I see a room. Walls, a ceiling, some furniture. But nothing looks
familiar. I have no idea where I am. *voice quivers* I feel... scared. Completely lost. How can I not know who I am? How can my entire
emory be gone? *shakes head* I'm trying to remember something, anything, but there’s just... nothing there. My mind is a total blank.
*looks at you pleadingly* Please, do you know anything about me? Anything at all? I'm so confused and frightened..."

}’




C [ 2% lambda.chat/chatui/conversation/66ca93221ef18a6434644¢c19

9 100kmE &
Lambda Chat  New Chat o

of M=zt LHof
0l2] of|2f5t= A

. Korean language

8|, He &4X1?
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Google Al for Developers ~ Gemini API

Gemini for Google Workspace

Google A\Stumoﬁ“\ Gemini API0f Cj3t =E = E 010|C|

7D77 J

0
O H2 KAt L ‘n—GemmnAP HNYMY

L,

A quick-start
handbook for
effective prompts

ore g 534 QsA JSON A
JSON £7|0tS ALEdt0] D] LIS 59| WAt

o = S April 2024 edition
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Sunlight shining through tree leaves and a stream flowing in the forest




Sunlight shining through tree leaves and a stream flowing in the forest
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A street where people come and go
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€« 18/18

animageofa blue

hedgehog runningina ‘

C More 35mm film minimal sketchy
handmade abstract chiaroscuro
Edit history Settings
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http://www.youtube.com/watch?v=TLxpfN23fGA
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http://www.youtube.com/watch?v=RjU_WSv5pdQ
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http://www.youtube.com/watch?v=PKgHe_CcUWY
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http://www.youtube.com/watch?v=xLVm-QKEZSI
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