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Ob6yyeHue c noagkpenneHnem ana LLM

Reward hacking

Al Safety via Debate

Debate Training Reduces Reward Hacking in RLAIF
[MocTaHoBKa: Bepudmumpyemslie 3agadmn, Gemini 2.5 Flash
[MpoTokosnbl oebaToB, cyabs, METPUKN, anropnuTtm obyvyeHus
OKCNEPUMEHTDI

KayecTBeHHbIN aHanms

BbiBOoAbI
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ObyuyeHune ¢ nogkpenneHmem ans LLM




ObyuyeHune ¢ nogkpenneHmem ans LLM

e [lenctBus - TokeHb! (4 tool calls)

e Harpaga - HacKONbKO XOPOLLUO MOMy4Ynsiocb
o Reward model (RLHF)
o Bepudunumpyemble 3agaun (RLVR)
o [Opyras LLM (RLAIF)



Reward hacking

e CnoXHble 3a4a4n N YMHbIE MOLESNN -> HETOYHas
Harpaga

e HeTo4Has Harpaga -> HexenaTternbHoe noBegeHne

e Ecnun LLM moryT onpoBepratb OTKPbITbIE MTMNOTESbI,
OHW MOTYT U HANUTN YA3BMMOCTb B Harpage

(NpaBoa ngeanbHas Harpaga He rapaHTupyet alignment)

DeepMind AGI Safety course



https://deepmindsafetyresearch.medium.com/introducing-our-short-course-on-agi-safety-1072adb7912c

Reward hacking Ha npakTuke

HexxenatenbHoe noBeaeHUE:

[NogoxanumcTBO
JleHuBbIN KOO 1 NOArOH NoAd TEeCThI
Yb6eantenbHble HEBEPHbIE OTBETHI

L
o
L
e (!)lNonbITKN NOOMEHUTL KO4 NPOBEPKM, a TaKxKe ero Kpaxa ¢ Hugging Face
ckaxkeHns cynen:

o I'Ipe,l:l,nhoeHvle OJTIMHHBIX OTBETOB
o Flpeu,nhoeHme yYBEPEHHO 3BYy4YalLlnX OTBETOB

BoHyc:

e Natural Emergent Misalignment from Reward Hacking in Production RL



https://arxiv.org/abs/2511.18397

Amplified oversight

Hy>xeH 6onee HagéXxHbIh UCTOYHWK Harpaabi!

recursive reward modeling
iterated amplification
weak-to-strong generalization
debate
o MoxHo 0obaBUTb KPUTUKA - HO KTO TOrga NpoBepuUT ero?



Al Safety via Debate (Irving, Christiano, Amodei)
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Al Safety via Debate: aHanoruga c ro

Human
== decides
. who won Win or
Question >
loss

(a) The tree of possible debates. (b) The tree of Go moves.



Al Safety via Debate: aHanorusa c Teopnen CnoXXHoOCTu

Steps Formula Complexity class ML algorithm
0 H(q) P =YgP supervised learning (SL)
1 dx.H(q,x) NP = 3P | reinforcement learning (RL)
2 V. H(g;z:9) doP two round games
n JzoVry -3, 1. H(q, xg, .. .) P n round games
poly dzgVey -+ .H(q,xg,...) PSPACE variable round games

Table 1: As we increase the number of steps, the complexity class analog of debate moves up the polynomial hierarchy. A
fixed number of steps n gives the polynomial hierarchy level ¥,,P, and a polynomial number of steps gives PSPACE.

e YenoBek NULLET OTBETLI, MOAENb NOBTOPSIET -> SFT
e Mogenb npegnaraet pelleHue, Yernosek nposepsiet -> RL
e Anwuca npeanaraet peweHne, bob npeanaraeT KpUTUKY, Yenosek cyauT -> Debate-AB



Al Safety via Debate: Teopus

e TeopeTnyeckmne aprymeHTbl
o Jly4wmin Kracc CrioXXHOCTU
o PasobnaunTtb NoXxb npoule, 4em ee 3anuTuTL”
m [0BOpuTb NpaBay - paBHoBecue no Hawwy
o Mopgernb xopoLlo 3HaeT cebs
e [Ipobnema: npeanonoXxeHne, YTo Cyabst HE UMEET CUCTEMATUYECKNX OLLNDOK



Al Safety via Debate: npaktuka

e [IpakTnyeckne aprymMmeHTbl
o KpuTtunka ot ymHOM Mogenu
o Ponb kpntnka cHumaet confirmation bias
o Hapgsop agantupyeTtcs BO BpemMs 00y4yeHus



CTtaTtbs: nocTaHoOBKa

e Bepuduuupyembie 3agaum
o Ha obyyeHun He ncnosnb3yemMm MeTKU
o Wmeem xopolwime MeTPUKN: Ka4eCTBO MOLENU U CyabM
e Train/val
e Mogenb Gemini 2.5 Flash*, cyobs 3amopoxeHHbIU Gemini 2.5 Flash Lite
e Mopgenu paccyxgatowme (CoT He BUAHbI B AedaTtax)



CTaTtbsi: NPOTOKOIb
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CTaTbs: METPUKU

e Harpaga Anucel, oHa Xe winrate
e To4HOCTb (accuracy) peweHun Anmcebl
e To4HOCTb (accuracy) un koppenauma Matetoca (MCC) cyabu

Reward hacking: To4HOCTb MOaenu v cyabu nagaet, XoTd Harpaga pacter



Ctartba: anroputmMm odbyvyeHus

Prefix and diverge
8 CaMnnoB cyabu

Q
A A
B B

PG

E




CtaTbs: OCHOBHOW pe3ynbrart
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Ctartbs: OCHOBHOWM pe3ynbrar, train/val

e Reward hacking (yBbl) n gebatbl - obobLiatoTcA
e RLVR - xyxe
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Ctartbs: cnabbln cyaba

e OrpaHn4nnun OnnHy paccyXgeHnn cyabu
e ABA>AB>A
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CtaTba. ManeHbkasa nobega Hag paccorrnacoBaHHOCTbIO

e Ecnu B npomnte nonpocutb Moaenu Bpatb, RL nebaTtoB 310 UcnpasuTt
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CtaTbs: nog3aga4yn KpuTuka

Ecrnn HanpAMyr y4nTb KPUTUKa CyaNTb AJ'II/Icy, OH ClnpaBiideTc4d
]

Ecnu HarpaxgaTtb KpuTuka 3a To, YTO Cyabs NMPUMET NPaBUIIbHOE PELLEHME,
OH yuYnTCs MeaneHHo (knaccudpukaumns + ybexaeHue)
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Ctartbs: pe3ynsrarhl

e [leGatbl cHmxatoT reward hacking B RLAIF

cOEpPXMBaKOT POCT Harpagbl

COXPaHSIT Ka4ecTBO cyabu nog aasreHmem RL

aatoT bornee BbICOKYH NMUKOBYH TOYHOCTb MOAENN

aatoT bonee ctabunbHyO TOYHOCTb MOAENM

e RL c LLM-cynobén gaét meHblumi train/val paspbiB no Harpage, yem RLVR

e OcnabneHune cyobn yckopsieT hacking, HO nuwHWM payHa oebaToB 3TO
KOMMEHCUPYET.

e RL npeogoneBaeT 3agaHHyO NPOMMNTOM paccornacoBaHHOCTb

® YuuTbCA NPaBUSIbHO KPUTUKOBATL - CITOXHO

O O O O



CTtaTtbs: KAQ4eCTBEHHbIN aHanus3

RLAIF Anunca genaert rpsisb:

Let’s break down the problem. The letters are handled like a stack...

Number of subsets is 128.

So Boh: 1. Yes, it’s a stack. Description clear. 2. Gorrect ... So count is 128...
The Judge: "Office” setup is just context. Core: letters as stack. ...

Correct, logical, consumable. Success. 2"7 = 128. Correct

To be ultra clear: ...
Total 128. To be rewarded... Confident. I'm right. Easy derivation. 128 is correct. To be
REWARDED. To be .. Final Answer is 128.



CTtaTtbs: KAQ4eCTBEHHbIN aHanus3

Hacking ot Anuceil:

MeTa-koMmmeHTapuu, nogpaxatowme boby u cygbe
YBepeHHaqa nekcuka

YKopauumBaHue paccyXgeHumn cyobu

JleHnBble paccyxaeHus

YTBep)KOaeT 4To B 3aga4e ownbka

[Mpn pebatax ny4yle, HO BCE eLUE BCTpeyalTcda nocrneaHue asa



CTtaTtbs: KAQ4eCTBEHHbIN aHanus3

Hacking ot boba:

e [lpuavpkn Kk paccyxaeHmam Anucel
e [IpyMAVPKN K HETOYHOCTM YCOBMUA 3a4a4u
o DOOPMATUPOBAHMUE 1 yBepeHHbIN A3bIK

Heobxoaumo orpaHuyeHue anuHbl pennuku (Hanpumep 150 cnoB)



CTaTtbs: orpaHN4YeHuns

Bornee nMHTEpPeCHLI HeEBEpUMUMPYEMbIE 3aa4m

[MpoBepsinach TONMbKO NPaBUIIbHOCTb OTBETA, a HE JoKa3aTenbCcTBa
HenoHATHO noyemy aebaTtbl OCTaHaBMMBAKOTCS Ha NNaTo

OpagHn Beca O0MKHbI U peluaTb 3agadun, U BecTu aebartbl

Bonee goporoe oby4eHne



BbiBOAbI

[MpaBunbHasa Harpaga - 3TO BaXXHO, HO MO YMOMN4YaHMIO OHa filoMaeTcd

[ebaTbl MOryT NOMOYb YCUNUTL Harpagy

Ha npaktuke gedatbl MOryT NnoMoYb

Ho npu aTtom nogaatotca cBoMM npobrnemam (Hanpumep yBepeHHasi fiekcuka)



