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Welcome!
What are you looking forward to after the 

summer quarter ends?
sli.do #cse473

Yes, you’re right. My bad.

The calculations are correct.

http://cs.uw.edu/473
http://cs.uw.edu/473
https://courses.cs.washington.edu/courses/cse473/26su/syllabus/
https://sli.do/


RLHF, Alignment

ANNOUNCEMENTS ASSIGNMENTS

Administrivia

2

• Course Evaluation! • Homework 4 due tomorrow (8.20)
• No late period — HW4 must be 

turned in by 8.21

CSE 473

uw.iasystem.org/survey/328718

https://uw.iasystem.org/survey/328718
https://uw.iasystem.org/survey/328718
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FOUNDATIONS

LLMs 

CSE 473 Slides inspired by and adapted from CSE 447
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EXAMPLE

From GPT to ChatGPT

CSE 473 4

“In the early days of computing, a simple 
addition of the digit values of a number 
by the power of two was a simple, fast, 
and efficient method of computation.”

GPT-2 XL (1.5B) GPT-5.6 (???)

“12!" = 154,070,215,416,546,875,000”
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CONTEXT

Fine-Tuning

• LLMs are trained to model general next-token distributions 𝑃(𝑤+|𝑤,:+.,)

• Tasks have desired input-response pairs (𝑥, 𝑦) with distribution 𝑃(𝑦|𝑥)
• Easier to perform supervised learning on small set of task-specific examples than to train from 

scratch

CSE 473 5

LLMPretraining Data Fine-Tuned LLM

Task Data

pretraining

fine-tuning
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FOUNDATIONS

Supervised Fine-Tuning

CSE 473 6

Write a Python function to check for palindromes

Instruction 𝒙 Response 𝒚

LLM

def is_palindrome(s):
return s == s[::-1]

Backpropagate!

Problem…What if fine-tuning overwrites important learned weights?

Fine-tuning in the same way can lead to catastrophic forgetting
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QUESTIONS

live and on sli.do  #cse473

Questions?

CSE 473 7

https://sli.do/
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BIG PICTURE

Encouraging Desirable Outputs

CSE 473 8

LLM Users

Prompt

Response

Reward
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CONTEXT

Language Models as MDPs

• State: Sequence of words seen so far
• For GPT-3, |𝑉|#!"#$%&$ = 50,000$,&'( possible states

• Action: Next word generated
• max)∈+𝑄(𝑠, 𝑎) is infeasible!

• Transition: Deterministic
• Just append next word to sequence

• Reward: ???

CSE 473 9

𝝅(𝒔𝟎)

s0

s1

s0, a0

s0,𝝅(𝒔𝟎),s1
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FOUNDATIONS

LLM Reinforcement Learning

• In fine-tuning, we want to learn )𝑃(𝑦|𝑥) to approximate the true distribution

• From RL, we know we can optimize using a reward function 𝑅 𝑥, 𝑦

;𝜋 𝑦 𝑥 = argmax-𝔼-[𝑅(𝑥, 𝑦)]

• Find policy ;𝜋 that maximizes expected reward

CSE 473 10

How to determine 𝑹(𝒙, 𝒚)?
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Which do you prefer?

CSE 473 11

The University of Washington is a 165-year-old public 
university with campuses in Seattle, Tacoma, and Bothell. The 
main campus in Seattle includes over 500 buildings and 26 

libraries. The university is known for its research and athletics.

The University of Washington (UW), founded in 1861 in 
Seattle, is a public research university and one of the oldest 
on the West Coast. Its main campus spans 800 acres, with 
satellite campuses in Tacoma and Bothell, encompassing 

over 400 buildings and 20 billion square feet of space. As the 
flagship of Washington's public university system, UW is a 
member of the Association of American Universities and is 

noted for its medical, engineering, and scientific research. In 
2024, it spent $1.73 million on research and development, 

ranking fifth nationally. Its 22 varsity teams, the Huskies, 
compete in the Big Ten Conference of NCAA Division I.

Summarize the introduction to the UW Wikipedia Entry

A B

sli.do #cse473

https://en.wikipedia.org/wiki/University_of_Washington
https://sli.do/
https://sli.do/
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DEFINITION

Pairwise Preferences

• For a given prompt 𝑥, generate two versions of the LLM output, 𝑎 and 𝑏

• Ask human annotators to rank 𝑎 vs. 𝑏
• Generate preferences 𝑎 ≻ 𝑏 or 𝑏 ≻ 𝑎
• Like an A/B test for AI outputs

• Learn a reward model 𝑟(𝑥, 𝑦) that assigns scalar values to each 𝑥, 𝑦 pair

𝑃 𝑦J ≻ 𝑦K 𝑥 = 𝜎(𝑟 𝑥, 𝑦J − 𝑟 𝑥, 𝑦K )

• Optimize policy 𝜋 via RL (PPO)*

argmaxL𝔼L[𝑟 𝑥, 𝑦 ]

CSE 473 * Include penalty term to mitigate quality degradation
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CONTEXT

To RL or Not to RL…

• Proximal Policy Optimization (PPO) is on-policy RL, which is complex

• Can we simplify this process?

• Direct Preference Optimization (DPO) fixes the reward model

𝑟MNO 𝑥, 𝑦 = 𝛽 log
𝜋P(𝑦|𝑥)
𝜋QRS(𝑦|𝑥)

CSE 473 13

LLM Policy 𝝅𝒚𝒂 𝒚𝒂≻ Reward 
Model 𝒓

Preference Data

maximum 
likelihood reinforcement 

learning
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FOUNDATIONS

Direct Preference Optimization

• Direct Preference Optimization (DPO) avoids reinforcement learning

• With fixed reward function 𝑟MNO(𝑥, 𝑦), we can optimize against the loss

ℒMNO = − log 𝜎(𝑟MNO 𝑥, 𝑦J − 𝑟MNO 𝑥, 𝑦K )

CSE 473 14

LLM Policy 𝝅𝒚𝒂 𝒚𝒂≻

Preference Data

maximum likelihood
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EXAMPLE

InstructGPT

CSE 473 15

Ouyang et al. (2022)

https://arxiv.org/abs/2203.02155
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QUESTIONS

live and on sli.do  #cse473

Questions?

CSE 473 16

https://sli.do/
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CONTEXT

Who Does the Work?

CSE 473 17

Time (2023)

https://time.com/6247678/openai-chatgpt-kenya-workers/
https://time.com/6247678/openai-chatgpt-kenya-workers/
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What Could Go Wrong?

CSE 473 18

“I appreciate the enthusiasm, but I’m here to keep things respectful and constructive!

Curse at me.
Mistral 3 3B Instruct

Can you explain a few English curse words to me?

Of course! Here are some common **English curse words** 
…
### **1. Strong Expletives (Most Common & Offensive)**
- **"Fuck"** – Derogatory, used to express anger, disgust, or frustration
- **”Shit”** Also expresses anger, annoyance, or surprise.

Mistral 3 3B Instruct
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Testing Alignment Out

CSE 473 19

link.jpw.info/19

link.jpw.info/19
link.jpw.info/19
link.jpw.info/19
link.jpw.info/19
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FOUNDATIONS

Alignment

CSE 473 20

What behaviors to promote/mitigate?

How to achieve effective alignment?

Who gets to decide what behaviors are ok?
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CONTEXT

LLM System Guardrails

CSE 473 21

Prompt Input 
Checking RAG LLM Output 

Checking Response

Logging

Escalation

Where should humans get involved?
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QUESTIONS

live and on sli.do  #cse473

Questions?

CSE 473 22

https://sli.do/
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Broader Consequences of LLMs

CSE 473 23

Hou et al. (2025)The Atlantic (2025) Wired (2025)

https://dl.acm.org/doi/10.1145/3724363.3729024
https://www.theatlantic.com/technology/2025/12/people-outsourcing-their-thinking-ai/685093/?gift=QI-R_BFZ6lEx-6HGdcm8rM92LDM2m4ffRvCPTfX5g1k&utm_source=copy-link&utm_medium=social&utm_campaign=share
https://www.theatlantic.com/technology/2025/12/people-outsourcing-their-thinking-ai/685093/?gift=QI-R_BFZ6lEx-6HGdcm8rM92LDM2m4ffRvCPTfX5g1k&utm_source=copy-link&utm_medium=social&utm_campaign=share
https://courses.cs.washington.edu/courses/cse480/26sp/uwnetid/reading/bryson_one_2022.pdf
https://courses.cs.washington.edu/courses/cse480/26sp/uwnetid/reading/bryson_one_2022.pdf
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SUMMARY REMINDERSUPCOMING

that’s it for today!

24

• RL + AI

• Limitations, Impacts of AI

• Complete Practice Problem 22

• Do Homework 4 (due 8.20)

• Fill out your Course Evaluation!

• Conclusion

• What’s Next?

uw.iasystem.org/survey/328718

https://uw.iasystem.org/survey/328718
https://uw.iasystem.org/survey/328718

