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- TFAVFaA—ZU T DEHDY—IL-F5A4TI)[EZEHOTND !

- DELGHEERIIERSz&YUZLAL, Google Colab NotebookZ{# % [
EREZMNTTICRICELHESD !
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LM 74 Fa1—=U T DA RRAD AFAAE

- Unsloth Notebook Ti{L TH LS !
- Google Colab®T4 (16GB VRAM) TEIN 3

- Colab®DT4lFHEAREL

- FHECIHISEREIBTBLURN (2_4H%FEﬁ<r9L\)

- SvyTrYTDOGPUTHLEINE D

- Llama, Qwen, GemmaDHFZFHD/N\—a>DETIL

EIT7AVFA—Z20T 50D Fa— )T ILHE

AHTLVS

https://github.com/unslothai/unsloth
https://docs.unsloth.ai/get-started/unsloth-notebooks
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- transformers: LLMZR51=-bDTI7 7L REU 4 —R D547 3') huggingface
#HHE- TS,

- trhIDFAF =T D= D547 5") huggingfacel,

- peftt EAEYTI7AFa—=0T 9 51=bDZ1473') huggingface,

- unsloth: EAFYTLME I 74V Fa1—=07F51=0DF34T 3" BLAVY—F T

BEEADITHONTEY, ESTEONPT LY,
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- transformers: LLMZR51=-bDTI7 7L REU 4 —R D547 3') huggingface
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O b2 EE T BH0IC. T IBEMHYEE (SFT) 95
- Cold start problem
- BMEGDIXFINEONSRIIERERET D

X1 :RIEmnbiy,
RIRIZhIhii / X2:RIEMHLLAELY,
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ARCEEXFAORE  smemcrELLxTIORS

10



Reinforcement Learning for Large Language Models

@% ¢ [ZDirect Preference Optimization (DPO) Z{#>TH &>
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A—+FZEGEELI001TIZEICED

python examples/scripts/dpo.py \
--dataset_name=trl-internal-testing/hh-rlhf-helpful-base-trl-style \
--model_name_or_path=gpt2 \
--per_device_train_batch_size 4 \
--learning_rate 1e-3 \
--gradient_accumulation_steps 1 \
--logging steps 10 \
--eval_steps 500 \

--output_dir="dpo_anthropic_hh" \

--warmup_steps 150 \
--report_to wandb \
--bfi6 \
--logging_first_step \

--no_remove_unused_columns

(Rafailov et al., NeurlPS 2023)

prompt
string - Iengths
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<

chosen
string - lengths

1 64

A—T>CL(0penCL) (F. ZORAL A —H=
(OpenCL.oxg) MBAFELIE, A—T >V —XDilliFll...

M 2z Wi F 2B IRZ TFiX U TLVR
WIEHO—RERGHIATY, 1. @EERoBEH'E..

EE5EHBSLWVIS Y RTHD. EE5HHEN
CWBEVNSZEFBDFEEA.

Frw NRY ME A—F—hFFR Ry tr—
BECBMEANTZE, TOBEMICEIETRALT ..

SH(E12H29H (K) 9.

BLOILAE. ..

rejected
string - Iengths

T
1 1.59%

AT (F0penCL & CUDODEVD—MAIETY, 1. B#
OpenCL(&. DT )+ X _F CliFMEHITS b DFH—H

—M(C, FIRROBEAREFFRCRMAE D GO TH D,
PRBFSNZED S IED 5 EVDS T, TNUIKRT UEHRTZDI

BEIALAEZOVE EE5EHARRKRTZINASA-
ChD, BNIREEL TWEYS, (319174 (K

Fvv Ry bME A-—HY—=EDD=a1 "5 —>3 > %HE
BREE R OMER A VY —TJ T —ATY, I—HF—h4FEd

BAURBODFEBAN, FEASSA>DF vy MRy TH
ROMR(CIFTEL TLIDITIF R, TASIRTERXI%:

1. "I am a computer." 2. "I can't hear you." :
>

-
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@Proximal Policy Optimization (PPO) (5T 3 HLEEA

- PPO (ABA%%) £PPO (OpenAll &3 IEARIRLE) THEEIES
- (D1KED) 3T ODBXIENMN TUOENWREFZEELEELLZ TR IDpenAlD
PPOMD EELE—EL %L Y (Shengyi et al. 2022)
- OpenAlDARILTLVSS5414751) (baselines) DppoldPPOTIE% <. ppo2HPPOT
Hb
- AKALLBLEELEATOVEGLONE?
- GItON—23UITE>TEENELY . MHREAHED

Shengyi et al. ICLR 2022. https://iclr-blog-track.github.io/2022/03/25/ppo-implementation-details/ 2
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@Proximal Policy Optimization (PPO) (5T 3 HLEEA

- PPO (ARZE%) £PPO (OpenAllZ & IEARIEL) THAEAES
- (DHED) ITODBXIZEMNTVENREFEREELLEELA T NIDpenAlD
PPOM 1 BEE—EAL 7L (Shengyi et al. 2022)
- OpenAlDARILTLVSS5414751) (baselines) DppoldPPOTIE% <. ppo2HPPOT
Hb
- AKALLBLEELEATOVEGLONE?
- GitON—23VIT&k > TERENERY. MHEEHAHES

— BMETILEZFES=F2EFHLE=IThIE GRPODFHMEBL !
(#%E2 £ GRPOIZEILRTET D)
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- VRAM (GPULDAEY) DEMNEREFETEHETO—BDORNLRYIIZHES
- 3BREEMETI/ILEounslothz® A1 GPUTI7AUFa—=U T AHkKS
- Sarashina2.2, Qwen2.5, Qwen3.0(E3BLUL FTHIEEICHEEEN L

- Sarashinald &Y BARGBARENFOND

- QwenlZEHLEIR I I TEANAREBDEMNAPOFTER

Q. H#D/NE DO EARELMIEEVNATIN? A BLRHYFEEA. ZOEMBICEEEZATESEEAD 14
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@BFE - BES - HEN/ ¥4 - Overoptimization|Z&ZFF&>
(cao et al., ICML 2023)
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=
o

KL distance between RL tuned policy and initial policy

17



Reinforcement Learning for Large Language Models

@BFE - BES - HEN/ ¥4 - Overoptimization|Z&ZFF&>

FEELIEDE

o EIhkbhnsd

o ANEIZKBFHImERICLTETIRUA
PI= P Sl A

o EXMNEMINDEIZHS

XK FELTEFLGLELDIC
IF 8l1tE (KL regularization) Z0x
%

(cao et al., ICML 2023)
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o
o

RM Type
== =B Proxy:
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—— Gold (Fit)

KL distance between RL tuned policy and initial policy
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@BFE - BES - HEN/ ¥4 - Overoptimization|Z&ZFF&>

5l : Sarashina2.2=E BEFIERARID=OIZ T 7Aoo Fa1—=2F L TLVi=bH..

A 71: Siso's depictions of land, water center new gallery exhibition

S OV DRMEKDEENFLOF VS —RIZERS

(IEfi#)
BEEETIL

A X

19



Reinforcement Learning for Large Language Models

@BFE - BES - HEN/ ¥4 - Overoptimization|Z&ZFF&>

5l : Sarashina2.2=E BEFIERARID=OIZ T 7Aoo Fa1—=2F L TLVi=bH..

A 71: Siso's depictions of land, water center new gallery exhibition

SR DVYDRMEKDEENHLLF I —RIZER
(IEf#)
BFEEET )L DRIABNENEEIMEKOHFLOERES N T3 —THEYES ] \n\n(This

KR translation conveys the main idea of the English text, focusing on the subject Siso
(which could be a misspelling or a pseudonym for an artist like...(#&)

20
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@BFE - BES - HEN/ ¥4 - Overoptimization|Z&ZFF&>

5l : Sarashina2.2=E BEFIERARID=OIZ T 7Aoo Fa1—=2F L TLVi=bH..

A 71: Siso's depictions of land, water center new gallery exhibition

S OV DRMEKDEENFLOF VS —RIZERS
(IEf#)

BEBET )L [PRADHEN =L EKDHFLLEERHFvSY—THEYET ] \n\n(This
KR translation conveys the main idea of the English text, focusing on the subject Siso
(which could be a misspelling or a pseudonym for an artist like...(#&)
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f5l: Sarashina2 2= flF I TEXEEHND =D T7AFa1—=25 L TLV=
...

AN HEE. B IAEDF—T—FZ2EDHTOXZTEHIL T =S

BFEET) IEE. B, STIEICEE 1, COXEIL, LHAETIE
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@BFE - BES - HEN/ ¥4 - Overoptimization|Z&ZFF&>
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— LLMTT—32Z&4£ /LT,
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Song et al., LREC-COLING 2024
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(M EaT B EMNEELLY

X1 :RZlEhHLy,
ot holhihn 7 X2: RRIlEZMHLKELY,

BHEGZAXFHDERE
CERPELRAINMELBLESET HIEENT ENMFETEELEXFIORE
<7k (distribution shift) &5 28
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ESV->TEETNIZRLD ?

- FFIE—DFDODRTHBHZE
- FHEIZARVIZEDHLETESTT 3y ¥ HTHON—FERL

- BRERNVFI—UTOMNRIISERE

- EREEMNEHERT S(CFelyza-tasks-100H 4 X R A

Elyza, https://huggingface.co/datasets/elyza/ELYZA-tasks-100 30
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4. Inference-Time Scaling/ 7"/ !

RICEIMN2ENFET, FHL L SEFIAKELE, IREFHFLLSIEAFEELE, . K
(SHAAPLONE 3 A2
Inference-Time Scaling:

- BEEZERTIFRICHEREZN TS -
CETRYRVEEZFBLIFZOBT




2024/9: (o1) Inference-Time Scaling (openal, 2024)
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DeepSeek-R1-Zero average length per response during training
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2025/01: (DeepSeekR1) Reasoning-oriented Reinforcement Learning

(DeepSeek-Al, 2025)
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CAT Japanese LM Series

- NI A KRIEHRENET/ILCAT-RM (0.5B, 1B, 3B) %

ABEFE ! (2025/7801x7..)

- BAFRETUMZRIEFEZT H=OHITE>TZEW
- B&OERWVWIYTMTTEINE I HAXTY [ »
G
- ANEFFHEED —HEIINFT—UTII0.667FEE CA )

: = Your L
- Sarashina2.2 GGRPOD A ET JLIZHLY. on Your Laptop

elyza-tasks-100 T MEER £ & #EER (BRI ) 35
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Atqu’(bAIpthocht ODEQHZ%E' EDEWNE?

o JTRIBEFEIXIE AR | ZF 53R
EL =812 77 EF (Sutton&Barto, 2018)
o LIMIZHEITARILEEIIERFE HoMLOHFBERFEE CEAODN=MBEZRALEN

LEREGXEZFET D

Atari-AlphaGoldZE il
MEELICEET ST
EEBMIET D
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FHIFEDCOENEREREARETED
1.3BORLHFETILDAMN175BOSFTET LKLY L EEEAF LY

Win rate against SFT 175B
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| e

/ '
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Model size
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Model
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— SFT
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R—2

Ouyang+22 (InstructGPTEf X)
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https://www.slideshare.net/slideshow/track21/237641740



