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Personalizationz} Fine-tuning

.
1

Doctor's scribbles, a puzzle only understood by
pharmacists
By Kuwait Times . May07,2019 |09:24 P.MEDT @ Share
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Step1

Collect demonstration data,
and train a supervised policy.

A promptis
sampled from our
prompt dataset.

A labeler
demonstrates the
desired output
behavior.

This data is used
to fine-tune GPT-3
with supervised
learning.

Explain the moon
landing to a 6 year old

v

©

Z

Some people went
to the moon...

Y

Step 2

Collect comparison data,
and train a reward model.

A prompt and
several model
outputs are
sampled.

A labeler ranks
the outputs from
best to worst.

This data is used
to train our
reward model.

Explain the moon
landing to a 6 year old

Explain gravity. Explain war

Moon & astutal Poaple went 10
satefite of the moon

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt
is sampled from
the dataset.

The policy
generates
an output.

The reward model
calculates a
reward for

the output.

The reward is
used to update
the policy
using PPO.

™

Write a story
about frogs

Once upon a time...
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Summarize the following news article
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Token-Level Reinforcement Learning

Sequence-level reward
Phase 1: Data collection

Fine-grained reward via minimal editing

Prompt: What are the top three most abundant elements found in the Earth's crust?

Model response A:

The three most abundant elements are oxygen, silicon, and iron. Oxygen
combines with other elements to form oxides and silicon is the most
common minermal ...

Model response B:
The Earth's crust is rich in elements, with oxygen, silicon, and
calcium. Oxygen makes up about 46.6% of the Earth's crust ...

Human feedback:

© 0-0

/
Phase 2: Reward modeling
7
New prompt: What 5 the smallest ocean in the world?

-

The Arctic Ocean is the smallest ocean in the world. It
locates in the northornmost part of the Earth and cover
an area of about 12.5 million square kilometers.

Sequence reward: -0.2

Sequence-level RM

Model response:

The three most abundant elements are oxygen, silicon, and iron. Oxygen
combines with other elements to form oxides and silicon is'the most common
minermal group to form ricks like quartz. Iron is vital for forming many minerals
and rocks, contributing to the Earth's magnetic field and core composition.

Revised response via editing:

The three most abundant elements are oxygen, silicon, and aluminum. Oxygen
combines with other elements to form oxides and silicon is the most common
minermal group to form ricks like quartz. Aluminum is vital for forming many
minerals and is significant in the crust's overall composition, found in clays and
feldspars, contributing to the crust's structure and stability.

Token reward: +1

The Arctic Ocean is the smallest ocean in the world. It
locates in the northornmost part of the Earth and cover
an area of about 12.5 million square kilometers.

Token reward: -2

Token-level RM

Model Win rate (%)
Fine-grained Token-level PPO 51.6 +1.8
Fine-grained PPO 51.2+1.8

Davinci003 (reference model) 50.0
PPO-RLHF 46.5 £ 1.8

Table 1: Evaluation results by Claude. All results of
other models are from (Dubois et al., 2023)

Model Accuracy (%)
RM w/ Fine-grained dataset 85.2+ 1.8
RM w/o Fine-grained dataset 58.2+ 1.8

Table 2: Reward model accuracy. Leveraging the fine-
grained dataset enhances the reward model’s ability to
assign correct rewards to responses.

Aligning Large Language Models via
Fine-grained Supervision,
under submission
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