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Zeremonia bat antolatu zuten etxekoek
Margaritari paparrekoa entregatzeko.
Egongeletako batean egin zuten, ez
handienean, baina erabat serio. Familiako
asko bildu ziren egongelara: aita eta ama
zeuden, hiru zerbitzari, sukaldaria, alabarik
txikienak, umeak oraindik, amaren
lehengusinetako bat... Kalerako jantzita egin
zuten, eta Margarita bera goitik behera
lotsatuta zegoen, berrogeita hamalau urteko.

Etxeko andreak jarri zion paparreko orratza
jakan, berokian. Senarrak egin behar zuen
baina beldur zen, ez ote zion behar ez den
lekuren bat ukituko. Izerditan egon zen
Margarita denbora osoan, behar baino bero
handiagoa zen beti etxe horietan, leihoak ere
itxita zeuden; zenbat eta mamu gehiago
etxe batean, orduan eta leiho gutxiago...
Kristalak guztiz gardenak ere ez.

Hirutan ahalegindu zen andrea orratza
Margaritaren paparrean sartzen, baina traba
egiten zion zerbaitek, orratzak ez zuen aurrera
egiten. Izerditan zituen eskuak, dardarka ere
bai, dardara txikia. Hirugarrenean irten zen
orratza oihaletik. Andreak irribarre egin zuen,
Margaritak ere bai, malko bat, gizonak kea
bota zuen ahotik... Inoizko goizen heldu zen
Margarita Maguregi etxera egun hartan.
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Margaritari paparrekoa entregatzeko.
Egongeletako batean egin zuten, ez
handienean, baina erabat serio. Familiako
asko bildu ziren egongelara: aita eta ama
zeuden, hiru zerbitzari, sukaldaria, alabarik
txikienak, umeak oraindik, amaren
lehengusinetako bat... Kalerako jantzita egin
zuten, eta Margarita bera goitik behera
lotsatuta zegoen, berrogeita hamalau urteko.

Etxeko andreak jarri zion paparreko orratza
jakan, berokian. Senarrak egin behar zuen
baina beldur zen, ez ote zion behar ez den
lekuren bat ukituko. Izerditan egon zen
Margarita denbora osoan, behar baino bero
handiagoa zen beti etxe horietan, leihoak ere
itxita zeuden; zenbat eta mamu gehiago
etxe batean, orduan eta leiho gutxiago...
Kristalak guztiz gardenak ere ez.

Hirutan ahalegindu zen andrea orratza
Margaritaren paparrean sartzen, baina traba
egiten zion zerbaitek, orratzak ez zuen aurrera
egiten. Izerditan zituen eskuak, dardarka ere
bai, dardara txikia. Hirugarrenean irten zen
orratza oihaletik. Andreak irribarre egin zuen,
Margaritak ere bai, malko bat, gizonak kea
bota zuen ahotik... Inoizko goizen heldu zen
Margarita Maguregi etxera egun hartan.
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 Nola "domestikatu” hizkuntza ereduak?
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1. FASEA: PROMPT INGENIARITZA

« Ataza ezberdinak hizkuntza eredu bati formulatzeko modu egokia bilatu

Chain-of-Thought Prompting Elicits Reasoning
in Large Language Models

Jason Wei Xuezhi Wang

Brian Ichter Fei Xia

Dale Schuurmans
Ed H. Chi

Maarten Bosma

Quoc V. Le Denny Zhou

Google Research, Brain Team
{jasonwei,dennyzhou}@google. com

Standard Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.
Q: The cafeteria had 23 apples. If they used 20 to

make lunch and bought 6 more, how many apples
do they have?

A: The answer is 27. x ]

Chain-of-Thought Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans o]
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples
do they have?

oo

A:

The

@swer is9.
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in Large Language Models

Jason Wei Xuezhi Wang Dale Schuurmans Maarten Bosma
Brian Ichter Fei Xia Ed H. Chi Quoc V. Le Denny Zhou

Google Research, Brain Team
{jasonwei,dennyzhou}@google. com

Standard Prompting Chain-of-Thought Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans of Q: Roger has 5 tennis balls. He buys 2 more cans om

tennis balls. Each can has 3 tennis balls. How many tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

tennis balls does he have now?

A: The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples Q: The cafeteria had 23 apples. If they used 20 to
do they have? make lunch and bought 6 more, how many apples

kdo they have?

A: The answer is 27. x

answeris 9.

Large Language Models are Zero-Shot Reasoners

Takeshi Kojima
The University of Tokyo

t.kojima@weblab.t.u-tokyo.ac.jp

Machel Reid Yutaka Matsuo
The University of Tokyo

Google Research*

(a) Few-shot

Q: Roger has 5 tennis balls. He buys 2 more cans of tennis
balls. Each can has 3 tennis balls. How many tennis balls does
he have now?

A: The answer is 11.

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?
A:

Shixiang Shane Gu
Google Research, Brain Team

Yusuke Iwasawa
The University of Tokyo

(b) Few-shot-CoT

=
Q: Roger has 5 tennis balls. He buys 2 more cans of temﬁ

balls. Each can has 3 tennis balls. How many tennis balls does
he have now?

A: Roger started with 5 balls. 2 cans of 3 tennis balls each is 6
tennis balls. 5 + 6 = 11. The answer is 11.

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A:

(Output) The answer is 8. X

\

(c) Zero-shot

(Output) The juggler can juggle 16 balls. Half of the balls are golf
balls. So there are 16 / 2 = 8 golf balls. Half of the golf balls are
blue. So there are 8/ 2 = 4 blue golf balls. The answer is 4. /

(d) Zero-shot-CoT (Ours)

/Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A: The answer (arabic numerals) is

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A: Let’s think step by step.

(Output) 8 X

(Output) There are 16 balls in total. Half of the balls are golf
balls. That means that there are 8 golf balls. Half of the golf balls
are blue. That means that there are 4 blue golf balls. v/
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USER] : Kaixo!
I]: Kaixo! Zertan lagun zaitzaket?
USER]: Zein da AEBko hiriburua?

[
[A
[
[AT] : AEBko hiriburua Washington da.
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Erantzun zuzenen espazioa zabala da eta guztiak ikastea ez da erraza (eta ezta
beharrezkoa ere)!

[USER] : Kontatu txiste bat
[AT] :




LERROKATZE ETA

2019+ | ESKALAREN AROA



LERROKATZE ETA

2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA



LERROKATZE ETA

2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA

« Galdera bakoitzeko hainbat erantzun posible sortu hizkuntza eredu bat
erabiliz



LERROKATZE ETA

2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA

« Galdera bakoitzeko hainbat erantzun posible sortu hizkuntza eredu bat
erabiliz

[USER] : Zein da AEBko hiriburua?
[AT] :




LERROKATZE ETA

2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA

« Galdera bakoitzeko hainbat erantzun posible sortu hizkuntza eredu bat
erabiliz

[USER] : Zein da AEBko hiriburua?
[AT] :

A aukera
Fz daukat

arrastorik ere!



LERROKATZE ETA

2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA
« Galdera bakoitzeko hainbat erantzun posible sortu hizkuntza eredu bat

erabiliz
[USER] : Zein da AEBko hiriburua?
[AT] :
A aukera B aukera
Ez daukat AEBko hiriburua

arrastorik ere! New York da.



LERROKATZE ETA

2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA
« Galdera bakoitzeko hainbat erantzun posible sortu hizkuntza eredu bat

erabiliz
[USER] : Zein da AEBko hiriburua?
[AT] :
A aukera B aukera C aukera
Ez daukat AEBko hiriburua AEBko hiriburua

arrastorik ere! New York da. Washington da.



LERROKATZE ETA
2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA

« Galdera bakoitzeko hainbat erantzun posible sortu hizkuntza eredu bat
erabiliz

« Anofatzaile batek erantzun onena aukeratzen du

[USER] : Zein da AEBko hiriburua?
[AT] :

A aukera B aukera C aukera
Ez daukat AEFEBko hiriburua AFEBko hiriburua

arrastorik ere! New York da. Washington da.



LERROKATZE ETA
2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA

« Galdera bakoitzeko hainbat erantzun posible sortu hizkuntza eredu bat
erabiliz

« Anofatzaile batek erantzun onena aukeratzen du

[USER] : Zein da AEBko hiriburua?

[AT] :
/
A aukera B aukera C aukera
Fz daukat AFBko hiriburua AFBko hiriburua
arrastorik ere! New York da. \Washington da.‘/




LERROKATZE ETA
2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA

« Galdera bakoitzeko hainbat erantzun posible sortu hizkuntza eredu bat
erabiliz

« Anofatzaile batek erantzun onena aukeratzen du



LERROKATZE ETA

2019+ | ESKALAREN AROA

3. FASEA: PREFERENTZIEN BIDEZKO IKASKETA

« Galdera bakoitzeko hainbat erantzun posible sortu hizkuntza eredu bat
erabiliz

« Anofatzaile batek erantzun onena aukeratzen du

« Hizkuntza ereduari anotatzaileak aukeratzea probableagoa den
erantzunak sortzen irakatsi (PPO, DPO...)



LERROKATZE ETA

2017 ESKALAREN AROA



giigbﬁﬂﬂlﬁ... LEHEN EREDU GPT-2

NEURONALA GPT-3
® ®
LEHEN HIZKUNTZA IKASKETA CHATGPT
EREDUA SAKONA
l ® l

2012 2019 2022
u%‘l*

= ﬁrﬁ

HISTORIAURREA N-GRAMEN AROA MODELATZE LERROKATZE ETA
NEURONALAREN AROA ESKALAREN AROA



g}igﬁﬁﬂtilﬁ... LEHEN EREDU

GPT-2
NEURONALA GPT-3
® ®
LEHEN HIZKUNTZA IKASKETA CHATGPT
EREDUA SAKONA
@
2012 2019

HISTORIAURREA N-GRAMEN AROA

_—

_—

=7 g |
T _(—

MODELATZE

NEURONALAREN AROA

LERROKATZE ETA
ESKALAREN AROA

HISTERIAREN
AROA



111”,?Tﬁﬂ’ﬂﬁﬁ LEHEN EREDU GPT-2
NEURONALA GPT-3

o
LEHEN HIZKUNTZA IKASKETA CHATGPT
EREDUA SAKONA
O O
1948 2000 2012 2019
S—
S
1
T [ ﬁ
HISTORIAURREA N-GRAMEN AROA MODELATZE LERROKATZE ETA HISTERIAREN

NEURONALAREN AROA ESKALAREN AROA AROA



mHRTRRIARA

MODELATZE HISTERIAREN
NEURONALAREN AROA AROA




mHRTRRIARA

MODELATZE HISTERIAREN
NEURONALAREN AROA AROA

BREAKING THE SOFTMAX BOTTLENECK:
A HIGH-RANK RNN LANGUAGE MODEL

Zhilin Yang*, Zihang Dai*, Ruslan Salakhutdinov, William W. Cohen
School of Computer Science

Carnegie Mellon University

{zhiliny,dzihang, rsalakhu,wcohen}@cs.cmu.edu




mHRTRRIARA

MODELATZE HISTERIAREN
NEURONALAREN AROA AROA

BREAKING THE SOFTMAX BOTTLENECK:

A HIGH-RANK RNN LANGUAGE MODEL

GPT-4 Technical Report
Zhilin Yang*, Zihang Dai*, Ruslan Salakhutdinov, William W. Cohen
School of Computer Science
Carnegie Mellon University OpenAl*

{zhiliny,dzihang, rsalakhu,wcohen}@cs.cmu.edu




nFTRRIAP

Core contributors''
Christopher Berner Supercomp
Greg Brockman Infrastructure lead
Trevor Cai Throughput lead

David Farhi Manager of optimization team

Chris Hesse Infrastructure usability co-lead

Shantanu Jain Infrastructure usability co-lead

Kyle Kosic Uptime and stability lead

Jakub Pachocki Overall lead, optimization lead

Alex Paino Architecture & data vice lead

Mikhail Pavlov Software correctness lead

Michael Petrov Hardware correctness lead

Nick Ryder Architecture & data lead

Szymon Sidor Optimization vice lead

Nikolas Tezak Execution lead

Phil Tillet Triton lead

Amin Tootoonchian Model distribution, systems & networking lead
Qiming Yuan Dataset sourcing and processing lead

‘Wojciech Zaremba Manager of dataset team

lead

Compute cluster scaling''

Christopher Berner, Oleg Boiko, Andrew Cann, Ben Chess, Christian
Gibson, Mateusz Litwin, Emy Parparita, Henri Roussez, Eric Sigler,
Akila Welihinda

Data'!

Sandhini Agarwal, Suchir Balaji, Mo Bavarian, Che Chang, Sheila
Dunning, Leo Gao, Jonathan Gordon, Peter Hoeschele, Shawn Jain,
Shantanu Jain, Roger Jiang, Heewoo Jun, Lukasz Kaiser, Nitish
Shirish Keskar, Jong Wook Kim, Aris Konstantinidis, Chak Ming Li,
Todor Markov, Bianca Martin, David Mély, Oleg Murk, Hyeonwoo
Noh, Long Ouyang, Alex Paino, Vitchyr Pong, Alec Radford, Nick
Ryder, John Schulman, Daniel Selsam, Ian Sohl, Chelsea Voss, Lilian
‘Weng, Clemens Winter, Tao Xu, Qiming Yuan, Wojciech Zaremba

Distributed training infrastructure''

Greg Brockman, Trevor Cai, Chris Hesse, Shantanu Jain, Yongjik Kim,
Kyle Kosic, Mateusz Litwin, Jakub Pachocki, Mikhail Pavlov, Szymon
Sidor, Nikolas Tezak, Madeleine Th Amin T

Qiming Yuan

Hardware correctness''
Greg Brockman, Shantanu Jain, Kyle Kosic, Michael Petrov, Nikolas
Tezak, Amin Tootoonchian, Chelsea Voss, Qiming Yuan

Optimization & architecture''

Igor Babuschkin, Mo Bavarian, Adrien Ecoffet, David Farhi, Jesse
Han, Ingmar Kanitscheider, Daniel Levy, Jakub Pachocki, Alex Paino,
Mikhail Pavlov, Nick Ryder, Szymon Sidor, Jie Tang, Jerry Tworek,
Tao Xu

Training run babysitting'"

Suchir Balaji, Mo Bavarian, Greg Brockman, Trevor Cai, Chris Hesse,
Shantanu Jain, Roger Jiang, Yongjik Kim, Kyle Kosic, Mateusz Litwin,
Jakub Pachocki, Alex Paino, Mikhail Pavlov, Michael Petrov, Nick
Ryder, Szymon Sidor, Nikolas Tezak, Madeleine Th Phil

Vision
Core contributors''
Trevor Cai Execution lead
Mark Chen Vision team co-lead, Deployment lead
Casey Chu Initial prototype lead
Chris Hesse Data load balancing & developer tooling lead
Shengli Hu Vision Safety Evaluations lead
Yongjik Kim GPU performance lead
Jamie Kiros Overall vision co-lead, deployment research & evals lead
Daniel Levy Overall vision co-lead, optimization lead
Christine McLeavey Vision team lead
David Mély Data lead
Hyeonwoo Noh Overall vision co-lead, research lead
Mikhail Pavlov Scaling engineering lead
Raul Puri Overall vision co-lead, engineering lead
Amin T hian Model distribution, systems &

king lead

Architecture research'!
Casey Chu, Jamie Kiros, Christine McLeavey, Hyeonwoo Noh, Raul
Puri, Alec Radford, Aditya Ramesh

Compute cluster scaling''
Andrew Cann, Rory Carmichael, Christian Gibson, Henri Roussez,
Akila Welihinda

Distributed training infrastructure'’

Trevor Cai, Yunxing Dai, Chris Hesse, Brandon Houghton, Yongjik
Kim, Eukasz Kondraciuk, Hyeonwoo Noh, Mikhail Pavlov, Raul Puri,
Nikolas Tezak, Amin Tootoonchian, Tianhao Zheng

Hardware correctness''
Oleg Boiko, Trevor Cai, Michael Petrov, Alethea Power

Data'!
Jong Wook Kim, David Mély, Reiichiro Nakano, Hyeonwoo Noh,
Long Ouyang, Raul Puri, Pranav Shyam, Tao Xu

Alignment data''
Long Ouyang

Training run babysitting''
Trevor Cai, Kyle Kosic, Daniel Levy, David Mély, Reiichiro Nakano,
Hyeonwoo Noh, Mikhail Pavlov, Raul Puri, Amin Tootoonchian

Deployment & post-training''
Iige Akkaya, Mark Chen, Jamie Kiros, Rachel Lim, Reiichiro Nakano,
Raul Puri, Jiayi Weng

Reinforcement Learning & Alignment
Core contributors'"
Greg Brockman Core infrastructure author
Arka Dhar Human data product manager
Liam Fedus Data flywheel lead
Tarun Gogineni Model creativity
Rapha Gontijo-Lopes Synthetic data
Joshua Gross Data collection engineering co-lead
Joh Heidecke Refusals & model safety co-lead

Tillet, Amin Tootoonchian, Chelsea Voss, Ben Wang, Tao Xu, Qiming
Yuan

Long context
Core contributors''
Gabriel Goh Long context co-lead
Lukasz Kaiser Long context lead
Ben Wang Attention architecture lead
Clemens Winter Long context co-lead

Long context research'!
Mo Bavarian, Gabriel Goh, Heewoo Jun, Lukasz Kaiser, Chak Ming
Li, Ben Wang, Clemens Winter

Long context kernels'"
Phil Tillet

Joost Huizinga Initial fine-tuning derisking

Teddy Lee Human data product manager

Jan Leike Alignment co-lead

Ryan Lowe Alignment co-lead

Luke Metz Infrastructure lead, ChatML format lead
Long Ouyang IF data collection lead

John Schulman Overall lead

Jerry Tworek Code lead
Carroll Wainwright IF data infrastructure lead
J han Ward Data coll ing co-lead

Jiayi Weng RL Infrastructure author

Sarah Yoo Human data operations manager
‘Wojciech Zaremba Human data lead

Chong Zhang Refusals & model safety co-lead
Shengjia Zhao Reward model lead

Barret Zoph Overall training lead

Dataset contributions''

Diogo Almeida, Mo Bavarian, Juan Felipe Cerén Uribe, Tyna Eloun-
dou, Liam Fedus, Tarun Gogineni, Rapha Gontijo-Lopes, Jonathan
Gordon, Joost Huizinga, Shawn Jain, Roger Jiang, Lukasz Kaiser,
Christina Kim, Jan Leike, Chak Ming Li, Stephanie Lin, Ryan Lowe,
Jacob Menick, Luke Metz, Pamela Mishkin, Tong Mu, Oleg Murk,
Ashvin Nair, Long Ouyang, Alex Passos, Michael (Rai) Pokorny,
Vitchyr Pong, Shibani Santurkar, Daniel Selsam, Sarah Shoker, Carroll
Wainwright, Matt Wiethoff, Jeff Wu, Kai Xiao, Kevin Yu, Marvin
Zhang, Chong Zhang, William Zhuk, Barret Zoph

Data infrastructure''

Irwan Bello, Lenny Bogdonoff, Juan Felipe Cer6n Uribe, Joshua
Gross, Shawn Jain, Haozhun Jin, Christina Kim, Aris Konstantinidis,
Teddy Lee, David Medina, Jacob Menick, Luke Metz, Ashvin Nair,
Long Ouyang, Michael (Rai) Pokorny, Vitchyr Pong, John Schulman,
Jonathan Ward, Jiayi Weng, Matt Wiethoff, Sarah Yoo, Kevin Yu,
Wojciech Zaremba, William Zhuk, Barret Zoph

ChatML format''

Ilige Akkaya, Christina Kim, Chak Ming Li, Rachel Lim, Jacob
Menick, Luke Metz, Andrey Mishchenko, Vitchyr Pong, John Schul-
man, Carroll Wainwright, Barret Zoph

Model safety“

Josh Achiam, Steven Adler, Juan Felipe Cerén Uribe, Hyung Won

Chung, Tyna Eloundou, Rapha Gontijo-Lopes, Shixiang Shane Gu,
idecke, Joost Huizi Teddy Lee, Jan Leike, Stephanie

Lin, Ryan Lowe, Todor Markov, Luke Metz, Tong Mu, Shibani

Santurkar, John Schulman, Andrea Vallone, Carroll Wainwright, Jason

Wei, Lilian Weng, Kai Xiao, Chong Zhang, Marvin Zhang, Barret Zoph

Refusals''

Juan Felipe Cer6n Uribe, Tyna Eloundou, Johannes Heidecke, Joost
Huizinga, Jan Leike, Stephanie Lin, Ryan Lowe, Pamela Mishkin,
Tong Mu, Carroll Wainwright, Lilian Weng, Kai Xiao, Chong Zhang,
Barret Zoph

Foundational RLHF and InstructGPT work''

Diogo Almeida, Joost Huizinga, Roger Jiang, Jan Leike, Stephanie Lin,
Ryan Lowe, Pamela Mishkin, Dan Mossing, Long Ouyang, Katarina
Slama, Carroll Wainwright, Jeff Wu, Kai Xiao, Marvin Zhang

Flagship training runs''

Greg Brockman, Liam Fedus, Joost Huizi
Roger Jiang, Kyle Kosic, Luke Metz, Ashvin Nair, Jiayi Weng, Chong
Zhang, Shengjia Zhao, Barret Zoph

Toh Heideck

Code capability'!

Ilge Akkaya, Mo Bavarian, Jonathan Gordon, Shawn Jain, Haozhun
Jin, Teddy Lee, Chak Ming Li, Oleg Murk, Ashvin Nair, Vitchyr
Pong, Benjamin Sokolowsky, Jerry Tworek, Matt Wiethoff, Sarah Yoo,
Kevin Yu, Wojciech Zaremba, William Zhuk

Evaluation & analysis
Core contributors''
Sandhini Agarwal System card co-lead

Acceleration forecasting''
Alan Hickey, Daniel Kokotajlo, Cullen O’Keefe, Sarah Shoker

ChatGPT evaluations''

Juan Felipe Cerén Uribe, Hyung Won Chung, Rapha Gontijo-Lopes,
Liam Fedus, Luke Metz, Michael Rai Pokorny, Jason Wei, Shengjia
Zhao, Barret Zoph

Capability evaluations''

Sully Chen, Tyna Eloundou, Shengli Hu, Roger Jiang, Jamie Kiros,
Teddy Lee, Scott Mayer McKinney, Jakub Pachocki, Alex Paino,
Giambattista Parascandolo, Boris Power, Raul Puri, Jack Rae, Nick
Ryder, Ted Sanders, Szymon Sidor, Benjamin Sokolowsky, Chelsea
Voss, Alvin Wang, Rowan Zellers, Juntang Zhuang

Coding evaluations''

Ilge Akkaya, Mo Bavarian, Jonathan Gordon, Shawn Jain, Chak Ming
Li, Oleg Murk, Vitchyr Pong, Benjamin Sokolowsky, Jerry Tworek,
Kevin Yu, Wojciech Zaremba

Real-world use case evaluations''
Andrew Kondrich, Joe Palermo, Boris Power, Ted Sanders

Contamination investigmionsl !

Adrien Ecoffet, Roger Jiang, Ingmar Kanitscheider, Scott Mayer
McKinney, Alex Paino, Giambattista Parascandolo, Jack Rae, Qiming
Yuan

Instruction following and API evals''
Diogo Almeida, Carroll Wainwright, Marvin Zhang

Novel capability d.is::ﬂveryll

Filipe de Avila Belbute Peres, Kevin Button, Fotis Chantzis, Mike
Heaton, Wade Hickey, Xin Hu, Andrew Kondrich, Matt Knight, An-
drew Mayne, Jake McNeil, Vinnie Monaco, Joe Palermo, Joel Parish,
Boris Power, Bob Rotsted, Ted Sanders

Vision evaluations''
Shixiang Shane Gu, Shengli Hu, Jamie Kiros, Hyeonwoo Noh, Raul
Puri, Rowan Zellers

Economic impact evaluation''
Tyna Eloundou, Sam Manning, Aalok Mehta, Pamela Mishkin

Non-proliferation, inter ian law &
security red teaming'’

Sarah Shoker

Overreliance analysis''
Miles Brundage, Michael Lampe, Pamela Mishkin

Privacy and PII evaluations''
Michael Lampe, Vinnie Monaco, Ashley Pantuliano

Safety and policy evaluations''
Josh Achlam Sandhini Agarwal, Lama Ahmad, Jeff Belgum, Tyna

Lama Ahmad Expert red teaming & lead
Mo Bavarian Capability prediction co-lead

Tyna Eloundou Safety evaluations co-lead

Andrew Kondrich OpenAl Evals open-sourcing co-lead

Gretchen Krueger System card co-lead

Michael Lampe Privacy and PII evaluations lead

Pamela Mishkin Economic impact & overreliance evaluations lead
Benjamin Sokolowsky Capability prediction co-lead

Jack Rae Research benchmark execution lead

Chelsea Voss Eval execution lead

Alvin Wang OpenAl Evals lead

Kai Xiao Safety evaluations co-lead

Marvin Zhang OpenAl Evals open-sourcing co-lead

ial testing prog

OpenAl Evals library''

Shixiang Shane Gu, Angela Jiang, Logan Kilpatrick, Andrew Kon-
drich, Pamela Mishkin, Jakub Pachocki, Ted Sanders, Jessica Shich,
Alvin Wang, Marvin Zhang

Model-graded evaluation infrastructure''
Liam Fedus, Rapha Gontijo-Lopes, Shixiang Shane Gu, Andrew
Kondrich, Michael (Rai) Pokorny, Wojciech Zaremba, Chong Zhang,
Marvin Zhang, Shengjia Zhao, Barret Zoph

Elound Heidecke, Shengli Hu, Joost Huizinga, Jamie
Kiros, Gretchen Krueger, Michael Lampe, Stephanie Lin, Ryan Lowe,
Todor Markov, Vinnie Monaco, Tong Mu, Raul Puri, Girish Sastry,
Andrea Vallone, Carroll Wainwright, CJ Weinmann, Lilian Weng, Kai
Xiao, Chong Zhang

OpenAl adversarial testers'!

Josh Achiam, Steven Adler, Lama Ahmad, Shyamal Anadkat, Red
Avila, Gabriel Bernadett-Shapiro, Anna-Luisa Brakman, Tim Brooks,
Miles Brundage, Chelsea Carlson, Derek Chen, Hyung Won Chung,
Jeremiah Currier, Daniel Kokotajlo, David Dohan, Adrien Ecoffet,
Juston Forte, Vik Goel, Ryan Greene, Johannes Heidecke, Alan Hickey,
Shengli Hu, Joost Huizinga, Janko, Tomer Kaftan, Ali Kamali, Nitish
Shirish Keskar, Tabarak Khan, Hendrik Kirchner, Daniel Kokotajlo,
Gretchen Krueger, Michael Lampe, Teddy Lee, Molly Lin, Ryan
Lowe, Todor Markov, Jake McNeil, Pamela Mishkin, Vinnie Monaco,
Daniel Mossing, Tong Mu, Oleg Murk, Cullen O’Keefe, Joe Palermo,
Giambattista Parascandolo, Joel Parish, Boris Power, Alethea Power,
Cameron Raymond, Francis Real, Bob Rotsted, Mario Salterelli, Sam
Wolrich, Ted Sanders, Girish Sasv.ry Sarah Shokcr, Shyamal Anadkat,
Yang Song, Natalie Staud Tt Elizabeth
Tseng, Chelsea Voss, Jason Wei, Chong Zhang

System card & broader impacts analysis''
Steven Adler, Sandhini Agarwal, Lama Ahmad, Janko Altenschmidt,

Jeff Belgum, Gabriel Bernadett-Shapiro, Miles Brundage, Dcn:k Chcn,
Tyna Eloundou, Liam Fedus, Leo Gao, Vik Goel, Joh

Trust & safety monitoring and response'’
Janko Al hmidt, Anna-Luisa Brakman, Derek Chen, Florencia

Alan Hickey, Shengli Hu, Joost Huizinga, Daniel Kokotajlo, Gretchen
Krueger, Michael Lampe, Jade Leung, Stephanie Lin, Ryan Lowe,
Kim Malfacini, Todor Markov, Bianca Martin, Aalok Mehta, Pamela
Mishkin, Tong Mu, Richard Ngo, Cullen O’Keefe, Joel Parish, Rai
Pokorny, Bob Rotsted, Girish Sastry, Sarah Shoker, Andrea Vallone,
Carroll Wainwright, CJ Weinmann, Lilian Weng, Dave Willner, Kai
Xiao, Chong Zhang

Deployment
Core contributors'!
Steven Adler Early stage program management lead
Sandhini Agarwal Launch safety lead
Derek Chen Monitoring & response lead
Atty Eleti GPT-4 API co-lead
Joanne Jang GPT-4 product co-lead
Angela Jiang GPT-4 product co-lead
Tomer Kaftan Inference infrastructure & deployment lead
Rachel Lim GPT-4 API co-lead
Kim Malfacini Usage policy lead
Bianca Martin Release program management lead
Evan Morikawa Engineering lead
Henrique Ponde de Oliveira Pinto Inference workflow lead
Heather Schmidt GPT-4 infrastructure management
Maddie Simens Design lead
Felipe Petroski Such Inference optimization & reliability lead
Andrea Vallone Detection & refusals policy lead
Lilian Weng Applied research lead
Dave Willner Trust & safety lead
Michael Wu Inference research lead

Inference research'!
Paul Baltescu, Scott Gray, Yuchen He, Arvind Neelakantan, Michael
Wu

GPT-4 API & ChatML deployment'!
Greg Brockman, Brooke Chan, Chester Cho, Atty Eleti, Rachel Lim,
Andrew Peng, Michelle Pokrass, Sherwin Wu

GPT-4 web experience''

Valerie Balcom, Lenny Bogdonoff, Jason Chen, Dave Cummings,
Noah Deutsch, Mike Heaton, Paul McMillan, Rajeev Nayak, Joel
Parish, Adam Perelman, Eric Sigler, Nick Turley, Arun Vijayvergiya,
Chelsea Voss

Inference infrastructure''

Brooke Chan, Scott Gray, Chris Hallacy, Kenny Hsu, Tomer Kaftan,
Rachel Lim, Henrique Ponde de Oliveira Pinto, Raul Puri, Heather
Schmidt, Felipe Petroski Such

Reliability engineering''

Haiming Bao, Madelaine Boyd, Ben Chess, Damien Deville, Yufei
Guo, Vishal Kuo, Ikai Lan, Michelle Pokrass, Carl Ross, David
Schnurr, Jordan Sitkin, Felipe Petroski Such

Trust & safety engineering''
Jeff Belgum, Madelaine Boyd, Vik Goel

Leoni Aleman, Molly Lin, Cameron Raymond, CJ Weinmann, Dave
Willner, Samuel Wolrich

Trust & safety policy''
Rosie Campbell, Kim Malfacini, Andrea Vallone, Dave Willner

Deployment compute''
Peter Hoeschele, Evan Morikawa

Product management'’
Jeff Harris, Joanne Jang, Angela Jiang

Additional contributions

Sam Altman, Katie Mayer, Bob McGrew, Mira Murati, Ilya Sutskever,
Peter Welinder'!

Blog post & paper content'

Sandhini Agarwal, Greg Brockman, Miles Brundage, Adrien Ecoffet,
Tyna Eloundou, David Farhi, Johannes Heidecke, Shengli Hu, Joost
Huizinga, Roger Jiang, Gretchen Krueger, Jan Leike, Daniel Levy,
Stephanie Lin, Ryan Lowe, Tong Mu, Hyeonwoo Noh, Jakub Pa-
chocki, Jack Rae, Kendra Rimbach, Shibani Santurkar, Szymon Sidor,
Benjamin Sokolowsky, Jie Tang, Chelsea Voss, Kai Xiao, Rowan
Zellers, Chong Zhang, Marvin Zhang

Communications'"

Ruby Chen, Cory Decareaux, Thomas Degry, Steve Dowling, Niko
Felix, Elie Georges, Anna Makanju, Andrew Mayne, Aalok Mehta,
Elizabeth Proehl, Kendra Rimbach, Natalie Summers, Justin Jay Wang,
Hannah Wong

Compute allocation support'!
Theresa Lopez, Elizabeth Tseng

Contracting, revenue, pricing, & finance support'!
Brooke Chan, Denny Jin, Billie Jonn, Patricia Lue, Kyla Sheppard,
Lauren Workman

Launch partners & product operations''

Filipe de Avila Belbute Peres, Brittany Carey, Sim6n Posada Fishman,
Isabella Fulford, Teddy Lee,, Yaniv Markovski, Tolly Powell, Toki
Sherbakov, Jessica Shich, Natalie Staudacher, Preston Tuggle

Legal”
Jake Berdine, Che Chang, Sheila Dunning, Ashley Pantuliano

Security & privacy engineering''
Kevin Button, Fotis Chantzis, Wade Hickey, Xin Hu, Shino Jomoto,
Matt Knight, Jake McNeil, Vinnie Monaco, Joel Parish, Bob Rotsted

System administration & on-call support“
Morgan Grafstein, Francis Real, Mario Saltarelli

Authorship & credit attribution'!
David Farhi



mHRTRRIARA

MODELATZE HISTERIAREN
NEURONALAREN AROA AROA




mHRTRRIARA

MODELATZE HISTERIAREN
NEURONALAREN AROA AROA

« |deiak garrantzitsuak




mHRTRRIARA

MODELATZE HISTERIAREN
NEURONALAREN AROA AROA

« |deiak garrantzitsuak « Exekuzioa garrantzitsua




mHRTRRIARA

MODELATZE HISTERIAREN
NEURONALAREN AROA AROA
« |deiak garrantzitsuak « Exekuzioa garrantzitsua

* Proiektu txikiak




mHRTRRIARA

MODELATZE HISTERIAREN
NEURONALAREN AROA AROA
« |deiak garrantzitsuak « Exekuzioa garrantzitsua

« Proiektu txikiak « Proiektu erraldoiak




mHIRTRRIARA



mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...



mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!



mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!

N



mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!

N

0
<J




mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!

NG O



mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!

NG O
G



mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!

NG O




mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!




mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!




mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!




mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!




mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!




mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!




mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!




mHRTRRIARA

« Garai berri hau hobeto egokitzen da erraldoi tfeknologikoetara...
« ...baina erraldoi teknologikoak ere sakonki eraldatu dira!




ESKERRIK ASKO!



