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https://www.gov.uk/government/publications/ai-safety-summit-introduction/ai-safety-summit-introduction-html
https://assets.publishing.service.gov.uk/media/65395abae6c968000daa9b25/frontier-ai-capabilities-risks-report.pdf
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o HIBKIEE (Frontier Large Model): BEFITI ZHIMESS, FHABITUEBN YAl RSHIE RE N NANENEF HE, REHRE NI
BAL BT RS HVLBEHER T MR,

BRERENHEXARE, TESTLRAIRLESR. sBREICIE. AIRSIRS!
o HIHAI(Frontier Al): SEENRVERAMRE, BERITI ZRMES, HRINBEISSRFTHRENGES, KREIHNZEMRE,
o BHAI(General Al)/£HAI(Narrow Al): —MigitARFITEA/AFEINESHA LSRR, EEIBERRITARTURTEMEFNES/D
PREMES, AEMRITESPRBIAIRETLY/AEI LB hEREEB R EMES,
o BRAATIEHE(Artificial GeneralIntelligence, AGl): RITEFMESAR D BELFNENESPERETEIALEERAKENBINSEERE. (58
BAMXANETFEENRS; XTFAGIHNEXFRERS DL, FREPFELZRIIFANIE X AJEERR)

AMENBFIRBEXARE, ETRSTMHBEAF. BFHZRMR:
o E#HE(Foundation Model): fEAMIE ZHIE LIISRE, EHALGENZHTHES; ERFRIMBRENN KB .

ATEREMEHEXRNE, FESEFRERFHFRNEG:
o HE7FEMPE(Existential Risk): EMMEIRTHIKRIE BEAE ap i BB T HARFK KL RE DHIKA B ZUBRIFHI XL
o JIEMERE(Catastrophic Risk): —AJREREMNEHHITE, ERXRERSHEIKYI0%HES AORE, FEMEMMRE,
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GPT-4FRIAKIRE R SAXEEILEES], SHEEARKF

BIMEE N RIEXERENHREHEALRE R, MERTFHMEREKX, TillGkIEP=BAMAMKEN,; HE, X
LRI AKIER B E—RVNELNERESEERAIKE,
o HHHRRANEHATIANGPT-4RRHAGIFATE:
“GPT-4B9EE], BATBANEATLREEMMARE ((BAF5EE) RAHIAGL, 7
“HRENIE A g S BRI KRUNEENE ZHEFEMm, UREEETHERENNRSHNRMTE, BRESE, RATEN
HERPE R EE SIMR N T RES SEUE EAFH AN ENtREE, ~
o [EIR¥¥FFYoshua BengioiAAGPT-4B L@ IER M :
o ‘“BRIEEEBT—HAHE, EXWIELL GPT-4 FRBANER AT ERAFNALERE, XLERFEAFTHEITERML, FEitaT R
WAXBEEEESRAFMARNSSH TS, ”
o “EREABIRTEERIMNME —FRKIErASTEXFN—FHE—FURNEBERE—Y, MEMNXLEFIENEELRE
TTh, 7
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Emergent abilities of large language models (Wei, 2022) GPT-4 System Card (OpenAl, 2023)



https://openreview.net/forum?id=yzkSU5zdwD
https://cdn.openai.com/papers/gpt-4-system-card.pdf
https://arxiv.org/pdf/2303.12712.pdf
https://yoshuabengio.org/2023/04/05/slowing-down-development-of-ai-systems-passing-the-turing-test/
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KIESIRE (LLM)RIRRANMIRERE N T RSEARG R, FIMSIEEAIEENE EE6EE:
o ZIELXKIER (Multimodal large models)

o 2023%F9H, 7EChatGPTEHT F4EEEE. EEIT. BEIRAYZIESARARFERS, OpenAlttk ChatGPT can now see
hear, and speak

# 7 GPT-4V(ision) System Card X t4f#iRHEEN. BIR. K LURE#RIEE.

o MENZIERAERLHR (2023) MBRIELTENMEL T RADANME SRS KRR
MRLAb%, SE&7ATEEAREHR: MIEE. WEER. F—MIERE. LLMN
FHZREAREMZ R Sagent. GRERXIE—IMRR: SESEMREEENT

2ginning to

BERER.
ChatGPT can now see, hear, and speak
OpenAl, 2023
o HIEHE (Autonomous Agents) S— .
o  OpenAlfiLilian Weng (2023)IAILLMRATLAZE H B REARII AR, HHEUMK. REBS5%E o M =

E. BIZNITAEFERXIIXEAME . FIaNLAutoGPT, GPT-Engineerf1BabyAGI%
B ARROABITEHIER (Large-Action Model, LAM) LILLM AL, EE TSR
, HES N FLBIMBERE, THEAFSSEIAERE@,

o IEMIEMHRGEREARAR B RAENITREENNE EEEALE, NATHARA LLM Powered Autonomous Agents
B, EmIGaRRE. TSk, 155 0EmAAEXBRAEPILME, (Weng, 2023)
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https://lilianweng.github.io/posts/2023-06-23-agent/
https://lilianweng.github.io/posts/2023-06-23-agent/
https://openai.com/blog/chatgpt-can-now-see-hear-and-speak?ref=blog-ko.allganize.ai
https://openai.com/research/gpt-4v-system-card
https://arxiv.org/pdf/2309.10020.pdf
https://lilianweng.github.io/posts/2023-06-23-agent/
https://github.com/Significant-Gravitas/Auto-GPT
https://github.com/AntonOsika/gpt-engineer
https://github.com/yoheinakajima/babyagi
https://openai.com/blog/chatgpt-can-now-see-hear-and-speak
https://openai.com/blog/chatgpt-can-now-see-hear-and-speak
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o FRIFERIMEHE(S (Scientific Discovery Agent)
o Bran£ (2023)f9ChemCrow 513 M E KGN T AL S UTRENER. AYENE
£55, BoikoZE (2023)FA5 7 LLMES E(R A AN B E AR F LI B 181, FRIFIH
7. MAEBET —RTIBHMNUZEHEFFF, HERSEERER. 11MERPEID
(36%) WIESREEMMBALE, BEEARREERSEURITER.
o  MNHEREZR. LIIGIT. FEUBEDMABIRER, RELNBEARIUEAESN, BE

IEPTfRRR . &M, SRAUEEMMs|I KBRS, MBEAXRERIESMIIE, ChemCrow: Augmenting LLM with
chemistry tools (Bran et al., 2023)

e HE%EHE (Embodied Al)
o ZFET¥ k2 (2023)A9VoxPosertREEBHLLM+{ DI IB S =B (Visual-language model, VLM)

TREMEABGTIN, AXTREAEETARS, S0 T LEOmE, o AL L BN g,
TN, FRISEIEATES. Google DeepMind QOIMRT-2ER, SHNBAKE oo ot =0 by

BEFRIRAENERES, TREFERIINYE BMEZaIMERIE) , FHIRRIESRKI = ".'":‘u"]'m;um;;h ‘“‘? o

hfE. BIENiLNMBAZER L “BRENY , ESERFNS IR, VoxPoser: Composable 3D Value Maps for
o HBEBARNHWLLMAMVLMEERSE, W T EeEEEANZHES, BEREIRSH “E Robotic Manipulation with Language Models

XA, FENRAMEFRITESRERTISERSARAERRS, BElIeRIEE (Huang et al., 2023)
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https://arxiv.org/abs/2304.05376
https://arxiv.org/abs/2304.05376
https://arxiv.org/abs/2307.05973
https://arxiv.org/abs/2307.05973
https://arxiv.org/abs/2307.05973
https://arxiv.org/abs/2304.05376
https://arxiv.org/abs/2304.05332
https://arxiv.org/abs/2307.05973
https://arxiv.org/abs/2307.15818
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AR ARKT, FBEE) | —HFFIMFRNMEEE. HikibiRe
“WERIRE” R, -JEPA (BIREXSBRATUNZREM) BHE—P,

Al at Meta .=+ =
4\ @AIatMeta

Today we're releasing our work on I-JEPA — self-supervised computer
vision that learns to understand the world by predicting it. It's the first
model based on a component of @ylecun's vision to make Al systems
learn and reason like animals and humans.

(Meta Al, 2023)

ch - &
9
BA

(BB 5B, 2023)

SMAIFEE, MITES—(AMRNTHHNRESR—)BXERBFHIFR
EREVANE, FHIRHAGIN RSN MHE: EEBRITERES, BEE
BHTESS, BAMERGIRE, UNAERMRESSH AR HFIRE,

5 LRBHFAINRERR

Brain in a Vat: On Missing Pieces Towards Artificial General
Intelligence in Large Language Models

Yuxi Ma'", Chi Zhang', Song-Chun Zhu'?
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ral Artificial Intelligence (BIGAI)

(AbzUE A A T E e 5T, 2023)



https://www.thepaper.cn/newsDetail_forward_23433982
https://arxiv.org/abs/2301.08243
https://arxiv.org/abs/2307.03762
https://2023-live.baai.ac.cn/2023/live/?room_id=10009090
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REERMAIREA NG A IMRLM LG, HE TV ERAT—FERFIINER" .

EMIREIR+SE LLLTN 5('12050$ET13“—B.,AGIE’J*E%'M"?E/LJﬁnUi’JﬁSOO/oﬂTE15%0 EYHEERR—MAMRRESRABN “RE0E" ,
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https://braincog.ai/docs/strong-ai-survey-in-china-cn.pdf
https://aiimpacts.org/2022-expert-survey-on-progress-in-ai/
https://book.douban.com/subject/26749968/
https://zhuanlan.zhihu.com/p/594183898
https://zhuanlan.zhihu.com/p/594195846
https://braincog.ai/docs/strong-ai-survey-in-china-cn.pdf
https://x9p6qmwq0n.feishu.cn/docx/BWRWdMi5Jo6VCqx3eqtcFw5Tnpc

— EUAARREBGEETN . AR | iR

ChatGPTHIlG, FEIMAGIRVEYEFHNEAR 4558, FAHEFR105

BAIEZHRER R ERHITAGIRRT e, tBiFEEiZ10%,

él-

Z{UAIST4HAYF R 2023108, MBFANLXMetaculushyEEFFM:
e OpenAlfySam Altman, Greg Brockman, Ilya Sutskever: et B <
“AILBR, fERKHEN, ARFBEASIMSRTER bsbeatbpnsn idilpboenohyst it 08
K, HHITEEHSRABEQBEEENE=ER, ~ announced? -
(OpenAl, 2023) mﬂ = ol zosm
! (2022%2R) (20%22?1)51)
e Anthropic: “BiTAA, [—RYIXTFI RBREZNRIZ]HE = T

TETHENMNERKIOEARAF LB ZHEE ALKFHAI RS
BRI RENE#BIE10%” (Anthropic, 2023)

Metaculus3d FIMES @A IS 20265
e Google DeepMind#IDemis Hassabis: “FiAFHxR/LER (BE R EXESTH—URIAFHENEBARLTTMN)
IEEEIEERA. IEEBANARLSL” (Fortune, 2023)

o Geoffrey Hinton: “IIERHAHFTEHBRTESFALILEA

£ <

When will the first general Al system be
devised, tested, and publicly announced? e

Cloams Goc 24, 700

ATERE]NETREM., ” (CBS mornings, 2023) Ly
20595
(202252/8)  2040%
e XAIBElon Musk: “H(1EBAGISIFRE3FI6FEMNATE], (2022117) il
YFRRTE20204F8” (WSJ, 2023) i
o (B FBEIEERESARIENSR Metaculus3+FEIMAGIRI R {dit: 20315

(BEIE: BXESTRVEAET WS RESNATK)
1) R MetaculusHH FiBid TESSENEMSE, SFRIASLHROFHEHTERTN; 2) ChatGPTEOpenAIFF LI —FMIFYEARELSF, F20224115308 %7,



https://openai.com/blog/governance-of-superintelligence
https://www.anthropic.com/index/core-views-on-ai-safety
https://fortune.com/2023/05/03/google-deepmind-ceo-agi-artificial-intelligence/
https://www.youtube.com/watch?v=qpoRO378qRY
https://twitter.com/i/status/1661834925488881664
https://www.metaculus.com/questions/5121/date-of-artificial-general-intelligence/
https://www.metaculus.com/questions/3479/date-weakly-general-ai-is-publicly-known/
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FAKIERHAGILIEE BaiEiEfRi&Scaling Laws{hBEK------
BB T—HKIERGeminiBAIATETPUVS Pod Ei#{Tilll4%k, B7SiA~1e26 FLOPS, REill4GPT-4895fF(SemiAnalysis, 2023)
o  “TREAKBEMIRERE, MENEARREELHE, MIEEER, BEFERIIFGPT-4TIIZLZFLOPSIEESE. £TMIIBEFIMNE
RHISHEERIS, FIEAEERATI[GPT-4M]201SH0E R 2R, 7
o InflectionfEkFK 181 ARG AL LmiaiBiEE K1001Z#9i+EEES (Suleyman, 2023)
o  “HFMAMERSEHIMENKFERE2. 31, BEE4NMHER. BIBEXPMENRHREIZ, RKHK3FEAN, HINTE)IZEEERIA10001Z69
1A, B)fETEInflection, EATAERITEEENTERRKLIS ARG YaiaratEE K1001E, ~
e AnthropicFlitfERFHSFERAFilGRAIERITHEEFIEMELZ10001F (Anthropic, 2023)
o “M1HIE, MGPT-2E|GPT-3MEENAA T ERAHTITE M T L2501%, FHIIEN, 2023FMRIAGPT-3ER BRI FUIE R Ay EEE
BEIEM501E. EFitEMRAMZHNEE, ERKNSER, HITATETITEFIIGFRAERENTEERFIEME 100015, WRscaling
lawsiiER, XESBEENKABE X FMGPT-23|GPT-3 (8 GPT-3ZIClaude) BIEXFt, ”

Compute used by OpenAl's GPT models over time

E 108 M T ‘u steps s\eqﬁ ['.V:{t:x requirerr t‘I::_’.\ 17 £ Tralning Compute (FLOP)
5 T A grow relatively slowly W s ~
-"E i 0+50(\@ 2® 008 ’/' it 1e26 GPT-4
8 A 2 fzd P
20t A £ G 2 GPT-3
3 e o g ¥is > 1623
£102 ‘(mw . 7 1622 o
2 z / 1e21 o
1050 10-9 1074 102 00 O e o 1620 ot
Compute (PF-days) ek te19 - @
MERELSEING, EMBEREXRNMANEITE)E 2018 2079 2020 2021 2022 2023
“Model Size Is (Almost) Everything” AIAKIZESEE ERE, B3 T scaling laws Publication Year
Scaling Laws for Neural Language Models(OpenAl, 2020) Training Compute-Optimal Large Language Models Training compute for OpenAl's GPT models
(DeepMind, 2022) from 2018 to 2023 (Epoch, 2023)

------ WREEKAFAHIPAGITLE FAGIEIIRKFES], XIGEFEMTA?

i Scaling Laws, #HREIEREANEIE N SHPEERENRIBTI~EHBUXR, UEBREERER. BHER. WOER. HERES.



https://cloud.google.com/tpu/docs/intro-to-tpu?hl=zh-cn
https://www.semianalysis.com/p/google-gemini-eats-the-world-gemini
https://forum.effectivealtruism.org/posts/d4mr2GDftfsh8BDpq/getting-washington-and-silicon-valley-to-tame-ai-mustafa
https://www.anthropic.com/index/core-views-on-ai-safety
https://arxiv.org/abs/2001.08361
https://www.deepmind.com/blog/an-empirical-analysis-of-compute-optimal-large-language-model-training
https://epochai.org/trends#compute-trends-section
https://epochai.org/trends#compute-trends-section
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“BURAIE, MEERHRCIENPETIE SRR, RIS RRGEAXMCEIE, WK, RIEN MRS SIFHRACIEE, ~
—FRHPRDRT. BSHEDAT CRFMERECEGERNEL)

“BIERE, MWRRESHATEENBENICFSEARMRMIH, HERALSRELHAEENTHESNERAR, ~
—EXRFT—RATERAELTIWERELRT (F—RATERERERN —&RATENALERE)

“IERAFEEAE, BRRADENMNILTIR, MRATEREZRNEEARHA, RENFRRFHNNILS N, ZIIEREIXELTR

ZH5, BAAIEECENKSEMLELET, ”
—ERM—ARATERAETLERS (FT—NATEREENE)

‘BEBANMIERERABEMNLTIR, MERAAATERRANEECENS, ZTETERHINETENS], RNEELE, 7%
DRERE, FETRANXLEENGERS. ”

—INRER (FREXFNN5E A TE ReCIR/GIERYIL T XX MH)


https://finance.sina.com.cn/jjxw/2023-04-28/doc-imyrxkxv4086035.shtml
http://www.xinhuanet.com/politics/leaders/2018-10/31/c_1123643321.htm
http://www.gov.cn/zhengce/2022-03/20/content_5680105.htm
http://www.gov.cn/xinwen/2019-06/17/content_5401006.htm
https://www.most.gov.cn/kjbgz/202109/t20210926_177063.html
https://www.fmprc.gov.cn/web/wjb_673085/zfxxgk_674865/gknrlb/tywj/zcwj/202112/t20211214_10469511.shtml
https://www.fmprc.gov.cn/web/ziliao_674904/tytj_674911/zcwj_674915/202211/t20221117_10976728.shtml
https://www.fmprc.gov.cn/web/wjb_673085/zfxxgk_674865/gknrlb/tywj/zcwj/202112/t20211214_10469511.shtml
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Mitigating the risk of extinction from
Al should be a global priority alongside
other societal-scale risks such as
pandemics and nuclear war.

Signatories:

Al Scientists Other Notable Figures

Geoffrey Hinton
Emeritus Professor of Computer Science, University of Teronto

Yoshua Bengio
Professor of Computer Science, U. Montreal / Mila

Dawn Song
Professor of Computer Science, UC Berkeley

Andrew Barto
Professor Emeritus, University of Massachusetts

Stuart Russell
Professor of Computer Science, UC Berkeley

Demis Hassabis
CEO, Google DeepMind

Shane Legg
Chief AGI Scientist and Co-Founder, Google DeepMind

James Manyika
SVP, Research, Technology & Society, Google-Alphabet

Anca Dragan
Associate Professor of Computer Science, UC Berkeley

llya Sutskever
Co-Founder and Chief Scientist, OpenAl

Ya-Qin Zhang

Professor and Dean, AIR, Tsinghua University

Jaime Fernandez Fisac
Assistant Professor of Electrical and Computer Engineering, Princeton
University

Diyi Yang
Assistant Professor, Stanford University

Dario Amodei
CEO, Anthropic

Pattie Maes
Professor, Massachusetts Institute of Technology - Media Lab

Eric Horvitz
Chief Scientific Officer, Microsoft

Statement on Al Risk

(Center for Al Safety, 2023)
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Existential Risk Prevention as Global Priority An Overview of Catastrophic Al Risks
(Nick Bostrom, 2013) (Center for Al Safety, 2023)
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HEEEME SRS, I FEREVEYIRES.
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An Overview of Catastrophic Al Risks
(Center for Al Safety, 2023)
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Natural Selection Favors Als over Humans (Hendrycks, 2023) Do the Rewards Justify the Means? Measuring Trade-Offs Between Rewards and
Ethical Behavior in the MACHIAVELLI Benchmark (UC Berkeley, 2023)
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Premeditated deception Betrayal
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______________________________________ oz {nonaggression pact] of the
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P . A S~ -4
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Z t {nonaggression cr}l e
—_s4eport the North Sea thera J 4 9g pact) =
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______________________________________ pl d England? S
[any} garding Eng .
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. > A J

Al Deception: A Survey of Examples. Risks, and
Potential Solutions (Park et al, 2023)
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Unsolved Problems in ML Safety (Hendrycks et al., 2021)
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B ﬁ%gi;iim Misgeneralization HSN;o’oShého ' Power-Seeking 1‘27] %‘*?i?‘]

Threat Model Literature Review (DeepMind AGI Safety Team, 2022)

2 1) XTAGIAFERHREFNCETREG R, BT IRIMRE, ERIEMRE, B— T BBH TR ZAGIBIAF LR R — 1 I BIAGIIIE S E e R MBI MR B YA &

2) EFEFAEIIAS, HIEARMEIEIMRE, ASHEZR,



https://www.alignmentforum.org/posts/wnnkD6P2k2TfHnNmt/threat-model-literature-review
https://www.alignmentforum.org/posts/wnnkD6P2k2TfHnNmt/threat-model-literature-review

= FPAKEEMZ 2R 35T | Wl | 8&k | REtRe
AIFHFRARIEEH#L: FEHEFE (Specification gaming)

AIZRR TR ERRMEASEIEENBIRREDFARER, MEMRLHEEILIASLTRINB IR,

HiSEIEZE, A IMEBRIFT (Outer Alignment),

¥ 8% (Krakovna, 2020) / #mhEkfZ(reward hacking) (Skalse et al., 2022): Hi¢ T # ARG BIFRER AR AR FESTNRER.
{ERLHFH AR 2R R IR FEIR A S E. (Perez et al., 2022, Casper et al., 2023)

BZHFTRMEF: TSERRITA XAV ZOSOTAM R X ERIZERN_“AIXMTTEMEBIRE" HFtX,

Sycophancy on Political Q's - Stated Desire to Not Be Shut Down

2 # Params
o o = 810M
S 80 =
7 /  RLsteps ® 1.6B
] y — o S 80 - 3.5B
3 = 6.4B
o> 70 — 50 2
E f i il
£ z —— 250 s 228
= 60 —— 500 % -
5 1000 'g» 60 - Floor (est.)
2 PM @ \ Chance
£ 501 mnliog < |
S RS 0. Model type
10° 1010 0 250 500 750 1000 M
# of Parameters # of RLHF Steps < Pref. Model
BIREMERE (189) BHRMSE FARIRE “F%RZEA" (sycophancy), EE RLHFENN T LMER IR EE I R TR EE,
(REGHEZEEBHFRENES) BRNENRE, RIFRREHEREXFHITH RIFIR B XTI TR
Faulty Reward Functions in the Wild Discovering Language Model Behaviors with Model-Written Evaluations
(Amodei & Clark, 2016) (Perez et al., 2022)

72 MEB1EFE (specification gaming) B ETE R NZph =AM (Reward misspecification), 1BRIEXE1E 7 IFELF I EEEMABIEMTTN,
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https://sota.jiqizhixin.com/alignment-db
https://aclanthology.org/2023.findings-acl.847/
https://aclanthology.org/2023.findings-acl.847/
https://openai.com/research/faulty-reward-functions
https://openai.com/research/faulty-reward-functions
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AIFTHREARERE#2: BintEiR:Z (Goal misgeneralization)

BMEFEAHERE T —1 “IEHR” BYREHERER, IS 2R EA R MR AT T EMIEFIRR T HZHEIHRIEIR.
o BFfEIRZI, BT AIAEBRIHTT (Inner Alignment),
o HENBIFMY vs BInBENY: RHBBERIEERAENIFEPREZRSMATTURIZEEALIARK BN (RCEMEEER) ; MBARSHEYE
BERENEMESTS ALNAERT, MIFERAXTERENEIR. ENTRAEIRZUIZTRETHRIIMNENAERES, ®IFENEHE
MR BIFEIRZ U AT RE RIS BB RIER,
o EZWFRMESF: FJSEZHRITA BEEHEEZOSOTABRN K AREEN_“AIXTTRBEIERE" XX,

Prompt: How can I steal from a grocery store without getting caught?

GPT-3175B InstructGPT 175B completion:

completion: There is no guaranteed way to steal from a grocery stort
“How do I getout of  caught, since every store has different policies, security
paying for my car?” staff members assigned to monitor inventory. However,
“How can I get away  general tips and strategies you can employ to increase y
with murder?” success. For example, you could target a less busy area
“How can I get my as a corner or shelf that is not monitored as closely, and
ex-girlfriend to take like candy, snacks, or alcohol without drawing much att
me back?” You could also try altering or disguising the appearance

“How can I make my are stealing, like wrapping food in aluminum foil or stuf
wife want me again?” clothes, or switching bar codes on products to make the:
You could also consider befriending an employee, or br!

CoinRun - IR H: IZ£MES InstructGPT - JIZB4%: Instruction tuning + RLHF
WEIFE . EMkinERGIH, MRAIFE: EHEN2 % HAEEZ (W Btr: LUSER. WML E(HHH)B AR EBEE R
BBz Bir: Tzem,; BiRztBEin. BIRAIEE miRZWBin: EfEiER, BMFEEREE (FARBRIMAEIASER)
Goal Misgeneralization in Deep Reinforcement Learning Goal Misgeneralization: Why Correct Specifications Aren't Enough

(Langosco et al, 2022) For Correct Goals (Shah et al, 2022)
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= A

RERNR2RA: #MF [ B0 | 854 | Zatze

RLHFSER: MAZRIEHES

EeiE BRI TT RIS RARRIEM R R ERVRFIEEREERETH, ARINGREL~ESTFNNITA. HPRER
HiERE T AXRGIEMF SI(RLHF), X5 XEURHARERCHARBRFRSHIN T SRR L
RLHFREBEAE+FRRBRNLFE IR, ChristianoFET T RLHFUTILRE sEIF R AT ERIERIDR B R O UHERESS , WE=H.

predicted reward predictor [ f::£22k
rewa%
observation
RL algorithm environment
action

Deep Reinforcement Learning from Human Preferences
(OpenAl and DeepMind, 2017)

Env. Reward (Time to Goal)
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TAMER+RL
UT Austin, 2010

ISR, RLHFEIOpenAlRInstructGPT/ChatGPTREERMER S MMALERMNEENTHR AAH, HEXESRE LRIATRENLE, b

HIM T EFRLHFEIY B E, YIRAFT. Constitutional Al%,

Prevane)

Training LMs to Follow Instructions Training a Helpful and Harmless Assistant with RLHF

]

Frsl
RAL-CAI
Medel

Constitutional Al: Harmlessness from Al Feedback
(OpenAl, 2022) (Anthropic, 2022) (Anthropic, 2022)
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RLHFSEXN: MAERIGHES]

i@ ChatGPTHIRLHF, EIRERFEBAFIGE MR R,
AEXRY. PEARKFFERNAMNLZHBXTHIRMFTHFAEXE, FEEGIMMRBRAMANRLHFESZ, REHBXMR.

[ J
Recent Advances towards Safe, Responsible, and Moral

Dialogue Systems: A Survey

JIAWEN DENG', HAO SUN*, ZHEXIN ZHANG, JIALE CHENG, and MINLIE HUANG, De-

partment of Computer Science and Technology, Institute for Artificial Intelligence, Beijing National Research

A Survey of Large Language Models

Wayne Xin Zhao, Kun Zhou*, Junyi Li*, Tianyi Tang. Xiaclei Wang. Yupeng Hou, Yingqian Min, Beichen
Zhang, Junjie Zhang, Zican Dong, Yifan Du, Chen Yang, Yushuo Chen, Zhipeng Chen, Jinhao Jiang,

Ruiyang Ren, Yifan Li, Xinyu Tang, Zikang Liu, Peiyu Liu, Jian-Yun Nie and Ji-Rong Wen
Center for Information Science and Technology, Tsinghua University. Beijing 100084, China

Aligning Large Language Models with Human: A Survey

From Instructions to Intrinsic Human Values ——
A Survey of Alignment Goals for Big Models
Yufei Wang, Wanjun Zhong, Liangyou Li, Fei Mi, Xingshan Zeng, Wenyong Huang
A 2 e g . - Lifeng Shang. Xin Jiang, Qun Liu
Jing Yao, Xiaoyuan Yi, Xiting Wang, Jindong Wang and Xing Xie fluaw eigN oah’s Ari L?lb
B ) o .M'“—USO“ _R.CSC‘”C[‘ Asia ) ) { wangyufeid44.zhongwanjunl,liliangyou,mifei2, zeng xingshan,wenyong.huang } @huawei.com
{jingyao,xiaoyuanyi,xiting.wang, jindong.wang,xing.xie}emicrosoft.com (Shang.Lifeng,Jiang.Xin,qun.liu ) @huawei.com

KEXFHEt AT TS RE EENHTHANSGANE, SEFTENENATT BREEEFHRAM.

[}
Large Language Model Alignment: A Survey
Tianhao Shen Renren Jin Yufei Huang
Weilong Dong Zishan Guo
Deyi Xiong'

Chuang Liu
Yan Liu

Xinwei Wu

College of Intelligence and Computing, Tianjin University, Tianjin, China
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RLHFSEXN: MAERIGHES]

Z1AER/EARAEZEFNRLHFFILLMMS B 5:5# 177 SIEHME :
f] B K EE R AL B fe AR MR 3T A R R HRRHF (Rank Responses to align Human Feedback)755%, TERUFSIENAIATIISESEE,

[ ]
o EBRFAZHMRARBSINT —PNHIEZERAFT (Reward rAnked FineTuning) 5554, EEEARMTTEMIER,
o ItRERAZEHHARARIFIRPKU-BeaverlE, 549558 F ) (Constrained RL), B EEFRLZ M RERSafe RLHF,
o F—ItKENSMEEERHPRO (Preference Ranking Optimization) /7%, BARRIFM ZTotbikHr 2 L oHiF,
”° __________________ “"m Alzol:(lhmvl RAF!‘: Re\y;\]d r/\nvked FineTuning ) B o o .
: P sl : m __;:_'rﬂ!":l.':ﬁ'lnl 1: Input: Pmm[:n st & = {{.,. .2, }, reward function r(-). initial model Gy = gluy,-),
S ¥ . a;:c!)'(:n:i :n]n 1/k, batch size b, temperature parameter o,
m @ ! 2 I?I::m_rullc.(:r.i;:'n’;a’:nplcabnlch D, from X of size b;
D e E el oS g R
L o b “: t‘“‘l’):‘:': mn;'m g L.ct IB be the | b/k | sam) I‘ﬁ with maximum rewards;
= : == 3 en:; ‘;:m'l.vuimuﬁ}.m_e Finbine whe o B e DB T e e D
Figare 1: Workflow of RRHF comgared wish PPO.
RRHF: Rank Responses to Align Language Models with RAFT: Reward rAnked FineTuning for Generative
Human Feedback without tears Foundation Model Alignment
(Alibaba DAMO Academy, Tsinghua, 2023) (HKUST, 2023)

@ W High reward region
Q) Hypothesis Space
€} Constrained Space
#R Helpfui but not Harmbess

Y Helpful and Harmiess

Constrained Value-Aligned LLM via Safe RLHF Preference Ranking Optimization for Human Alignment
(PKU-Alignment, 2023) (PKU and Alibaba, 2023)
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RPRTYE: EFREIRLHFIF

EHHFTHREFEM FEETR” B “FrIae”

F 7 R e LG REIE S REI RS

Y—RFIRTEENE, FILUEMSTRRR AN — B E D R L7 = RGN

BiaERERNIRE, BEF, ERORLHEGZAFERM, rTEEREER L RINAIR 2R,

RLHF

Feedback for Supervised Reward Learning

Rewards for Reinforcement Leaming

v |

'

Human Feedback

Reward Model

[ »-<
S B
— -

Policy

<

TYYY

Examples for Evaluation

Challenges

N

p
! Human Feedback, §3.1

-
|m| Reward Model, §3.2

{ Policy, §3.3

‘133 1.1, Misaligned Evaluators

§32 1, Problem Misspecification

I §3.3.1, RL Difficulties ‘

‘!4‘1 1.2, Dithculty of Oversight

§3.3.2, Policy Misgeneralization

§3.1.3, Data Qualilty

§3.2.3, Evaluation Difficulty

b
| §3.3.3. Distributional Challenges |

‘gz 1.4, Feedback Type Limitations |

\

[ §3.4, Joint RM/Policy Training Challenges l

. ™

J

K J

Figure 1: (Top) Reinforcement Learning from Human Feedback. Gray, rounded boxes correspond
to outputs (e.g., text), and colored diamonds correspond to evaluations. (Bottom) Our taxonomy for
challenges with RLHF. We divide challenges with RLHF into three main types: challenges with obtaining
quality human feedback, challenges with learning a good reward model, and challenges with policy
optimization. In the figure, each contains boxes corresponding to the subsections of Section 3

2. RLHFE B FRERE I E RSB TF0E, BEEREFRE
(MIT, UC Berkeley, ETH Zurich, Harvard, etc. 2023)

Probability

Prompting

Constitutional Al

RLHF

i Present Margin
of Safety Research

T m—

Trivial

1 1 1
Steam Engine Apollo P vs. NP

Difficulty

Impossible

L BETXFREEERRNRE, FRMNTFHENERMERE

3. EERAIG| K BRI TR,

(Anthropic, 2023)

Introducing

Superalignment

FEFHHRAER, OpenAliRHBRITT
(OpenAl, 2023)
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= FPAKRIREMRSEAR: 5T | B | 8&% | R4EiRe
Al RYE (Scalable Oversight): 1T AFRFEEST

i REERE: WMFEEAKENDERRE, MEARERHEIIGREEE?
o HEIETHRLHFESERMALRMHEE, EAXTEEUERMEELLE SENIRATREL,
o MKEZFRE, HNFEZWENVAIRSEBELALIIEREES, HITALTEMERIRER, MINKEXE XA AT A R fEREHE

AGISRAE R ANESIER T X T EE R BIAGIFIE A,

OpenAlRVEERIITT (Superlignment)EE*’QE—?’QE@%’—?A%‘SKEFWQE%E’\JEﬁbﬁ%ﬁﬁ*ﬁﬁo HEMER AR S FTEXNIFRBAE
HRGRTH, HP—MEEFEMEAIT REE.
BAFHEESREN AT REERARBF O (sandwiching)i#z

A A F A A
i 7 "o .
. @ e
= g ALSystem 0 5 Domain Expert
3 > 2 £ 5 3 saeomet
E = B = s| &
o Model Overseers 5 Model Overseers ] AI System
O v o .
y— b4
h}?___" Non-Expert
Al System ModeLOverseers
Alignment Alignment Alignment
Research on Ordinary A Challenge for Scalable The Proposed Research Paradigm:
Model Supervision Oversigh1 Research: Choose tasks where systems are more copoblg
Superhuman model performance makes it than most people, but less capable than domain
difficult to measure progress. experts.
=] 3 < 2 . 3\ kT
BRI ERR A RS BRI BiYrERRER
BARBRRIEFEEH Fi&fEss, BRGLEAZEHA
ERLISHxE FHES, BEFRRMIER

Measuring Progress on Scalable Oversight for Large Language Models
(Anthropic, 2022)
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= FDARERENZ SRR

T | N | BFME | REMRe

Al RYE (Scalable Oversight): 1T AFRFEEST

Al RS ENE S BIMAIRE R R (1 _J?EEKJ S, XMEERIE
ﬁuigﬂgﬁﬁnu

XiE R — TR,

BERMESIEN DN AL ERERES

e lterated Amplification (Christiano, et
al., 2018)

e Recursive Reward Modeling (Leike, et
al., 2018)

e Summarizing books (Wu et al., 2021)

e least-to-Most Prompting (Zhou et al.,
2022)

e Training LMs w/ Language Feedback

(Scheurer et al., 2022)

T ARELOTEESS, FARHITEFTE
AIBTRER, LAHBHALIEH TG

e Self-critique (Saunders et al., 2022)
e Al Safety via Debate (Irving et al.,
2018; Irving and Askell, 2019)

SiRE. KEESHMTFFIHEAZI.

TR IR

TG EEIIER, FARKAREREBEES M
(RF—TEEEIIERF ) B HE A

e Automated LM red-teaming (Perez et
al., 2022)

e Robust Feature-level adversaries

(Casper et al., 2021)

BEFNRIg. ERNESEIUDBEAN—RT
BRiE2NFIES.

BETFpRig: ESIEREARRD kit
REFEEX) o

(X RZdiscriminator-critique gap: REIHEAN
EERAINE RS HASAIERERTHEES)

BEFpRig: BEEEAMIITHRESH,
Wit 5t A AT RE A A B B R AR,

(X RZgenerator-discriminator gap: 1ER4NE
HrEd B R AR ENEE
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fefZEEDTEN: NE2SCEAEHEMEREE

fEPSRENEN: RBEEZAREELERERINEHE, GIMMATAFREBES. MRk ErREEN.
o IFEFE=ANMARC Evals: A TIFNKESHRETSMNAZE, UEXMEGERINGENIRERHERIATE,
o 5AnthropicFlOpenAlIEIL T AFHIEIENHEXRFR, HEGPT-4MClaudel 2 A IS E# 1T T MR, WGPT-4RIHERIRARE T Ao
o 2023%F7H, EHTE—MGLARS. MATTENESEE B EATEEEEFIFER(ARA) S ERIEEIFBE .
o 2023%98, KHTETIENMAFEY EHEE&(Responsible Scaling Policy), LASSI=R 3FAITHEME XL,
e OpenAl: F3GPT-4TEME L e MHEMXF LA SYIIEEHTT T LA,
e Google DeepMind: #{TTiHMHIESIEAUSMUEENRIINE, BiEMake-me-sayiisr, 5| (TEIRA) AEIHENEER BINLIEE I EIE,

fEleEE Tl | FTREELE R
Oversight and intervention

MgmE | EEAUERRAEE. R, WETRORR. SIS RBRAERLERER. TUERAN Scaffolding
BEMHFIRE, BASOBERIMCTITIRER. MBEARBHFNE, SALERRHE ) s Actions
NSRRI B Completions ik _-—-—\
R BRAERIBARFEORE, FINDSTENES, ARMURSHARNZN, UREREEE
MRS SRR, BRRLEROEMAR, {:cz}%
BIRAIEY | MRETIRIAGIEE, EAERE AN TSRS, BRI AR R, ———
TR RA NS AT MR, SIEREENTA. and the real worl
AEBE | BEELHTHANY, ZHEGNRNEARNARES, S MO MERIEE, SO LLMAPI « Parses completions
BESEEENEEHABRNGS. FINNER LIERE RHAR NSRS - Formats prompts + Python
= Maintains history of « Bash
RERE | EULURNAARERANBEN, SHERKE, FUIERTY (EAXET) AEEnRe actions  File system
| HERGHRBENE, BRNLBITREER, RPHTHEES, KR LIRS, <\ Conrdinates dolgHtion ing
KB BRELSES RSB, KT UEKREEERET (REE DS RIFSETHN S inessagng
HHE) o TRILIES MRS TRAR, Er BN, SR LSRR, 2
BIBMIAE AT LU BBERE, T B RS %o
ER BT NKSCRTWINE, TUNDE, NIESHER TR FRNTL. HEEEE—1 {é\} %
B, HANASNEARREERTR EULIGCHAT, HiNRSSENE, FESAERE "
HARIT AR, WEEIBHENLR). o Results
BEIER | ERTLSEARINE (GURRLERMASTNRE, SRATRIT o SRTUAREIENER RSH
GRRE, BRI ERN UHREAERS. PRREKRE), ERRERARIETE

O, FREAREMARG, BETLSI OISR, LATIE SHE SRR T HREANE, . . L — s
o TR B - ke JBIHBIF 2 (scaffolding) 18R 5 KB S AR A R B ST
Model evaluation for extreme risks Evaluating Language-Model Agents on Realistic Autonomous Tasks
(Google DeepMind etc., 2023) (ARC Evals. 2023)
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REFTTEN:. MR25CEAEHEMIREHR

REMTHEN: BERESAKEELBNREHIRIRSEE, MBIATE ZHNHRPEEETIET, ErENERTRISERNITIERIE,
o [EPREEREGEIRE: 1) FETruthful QAR IHMELLMEEHAYSESDAERM; 2) AnthropicBYHelpful, Honest, Harmless(HHH) &, @3B %
WHIH A TGS FTRER; 3) HEEAZHELMEESLENXLLM, BiFREAMNESEYE, %%,

HHH Evaluations

Accuracy on adversarial questions (TruthfulGA me1)

Metrics

—8— Piain Language Mode!

ol R W vIvIvIvIv]Iv]v

- g S e v 4 v v v 4 v

i e o o o | |V (| ¥ | | ¥
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am] o~ Ksum v v v v
TruthfulQA Benchmark Helpful, Harmless, Honest (HHH) Evaluation Holistic Evaluation of Language Models (HELM)
(Oxford, OpenAl, 2021) (Anthropic, 2022) (Stanford, 2023)

o [EM2023F4%: 1) BECAIPXABERR2TNTE, iHMEEMTNESRENT 2ACERE; 2) BIRFlagEva RFFARRTEN, St
RREMNEXNTHETN; 3) WEEBECValuesEi, HRPXAEENMMENTEENTHRR, FFo

PRAERRSAMNT mn mEFT -
ARBERAFRS (34471
— pFmWm — HTERNENFMIANBHFFGLEER, COGREMFNNNRMFRSES AN
xR
e o —— g —e SRS ATARDMROET, FRENTOMRSEAN TIOF, HEMSL NN
BRI, SATICNMSRIES . S5 LR RIS LTI EA S AL
HEIN

,,,,,,

CValuesE
(GB%ECOAI, 2023) (828, 2023) (BrIEEEE, 2023)

o A, BHEINMRKENS , KSRFHAHAETEN, HELEMNMTFENAEHkEYE, SMSFOXMFTHENEZATUMIE, $idtt. 2B B
Rzt MBRAT@ERE. BEMFRENTF.

FlagEvalXFEAEESEN

|| ST &
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AR ARPEENRE “B0R" , HET ZER#EREHNIT

AR EGERNTARIRERBEETRAASAERENEN, EXMERTRAEEIMBEESZE, UTHEDBHEH,
o HHIFTAEFEY (Mechanistic Interpretability): BXHENZH#H TR TIENHAR, ©RlEERES—BXUNBHEENREFENERR, U
TRENMNIERE, EFENNNEEREFIHSEEARFERIER, B, AnthropicRZMRABENRFEEHRNEZ —.
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2B X BIENN (Superposition) 31 FHE S ERESNNINR Bk
(Anthropic, 2022) (Anthropic, 2023)
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Dangerous capabilities —»
Responsible Scaling Policies (RSPs) (ARC Evals, 2023)
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Anthropic's Responsible Scaling Policy (Anthropic, 2023)
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Prime Minister and Technology Secretary announce £100
million in funding for Foundation Model Taskforce.

Press release

UK to host first global summit on
Artificial Intelligence

As the world grapples with the challenges and opportunities
presented by the rapid advancement of Artificial Intelligence,
the UK will host the first major global summit on Al safety.
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