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Data Sources

Reddit /r/writingprompts Reuters News IvyPanda Essays

How can we avoid spurious topic correlations between positive and negative examples?
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Two Ideas That Didn’t Work

Idea #1: Perplexity Thresholding 

Core assumption is that language 
models will assign higher 
probability to LLM-generated text

Idea #2: Fine-tuned Classifier 

Bad overfitting 
(98 F1 in-domain, but 85 F1 OOD)

Bad underfitting (80 F1)
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Results: Varying Document Lengths 



Ethical Considerations



Ghostbuster Demo



Overview

Crossword Solving Detecting LLMs Decision-Making in NL

Constraint satisfaction, belief 
propagation, greedy search, 
iterative improvement

Classification, feature selection, 
generalization and overfitting 

Constraint satisfaction, value 
of information, decision 
networks, particle filtering



Overview

Crossword Solving Detecting LLMs Decision-Making in NL

Constraint satisfaction, belief 
propagation, greedy search, 
iterative improvement

Classification, feature selection, 
generalization and overfitting 

Constraint satisfaction, value 
of information, decision 
networks, particle filtering



Assistance in the age of LLMs

My projector isn’t working. What’s a list 
of things that could be going wrong?

Easy



Assistance in the age of LLMs

My projector isn’t working. What’s a list 
of things that could be going wrong?

Easy

My projector stopped working. Can we narrow down 
what might be going wrong together, step-by-step?

Hard



Assistance in the age of LLMs

What’s the current price of NVIDIA stock?

Easy



Assistance in the age of LLMs
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Easy
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out what we need to prioritize before the end of the year? 

Hard
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Assistance in the age of LLMs

Can you book me a flight to LA tomorrow?

Easy

Hi! Could you help me plan a trip to LA? I’m giving a talk at USC on 
Friday and would like to book a nearby hotel. I could fly out of 
OAK or SFO and am flexible on dates, but I’d like to make sure I 
have time to explore some nearby restaurants. Could you propose 
a few options for me and let me choose which one sounds best?

Hard
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User Interface: Planning

User View Assistant View



Human Data Collection

Optimization Planning Mediation

134 games 
Avg. 18 messages per game 
Avg. 8min 9s per game 

114 games 
Avg. 9 messages per game 
Avg. 10min 56s per game 

162 games 
Avg. 13 messages per game 
Avg. 7min 15s per game 
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User 1: Hi, Monday seems best, any way that would also work for 
them?
You (Agent) to User 1: 
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The DialOp Environment

Flights:
id | carrier | price | times
0 | Southwest | 50 | 5/31 9:17 AM - 5:17 PM
1 | JetBlue | 1456 | 5/31 2:14 PM - 10:14 PM
…

Chat:
User 1: Hi, Monday seems best, any way that would also work for 
them?
You (Agent) to User 1: 
…
You (Agent): How does this set of flights look for you all? …
User 1: That’s great, thanks!
User 2: Let’s do it!

Reward: 0.77
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Results: Language Model Self-Play



Results: Prompted Self-Play
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I'm looking for places good for groups of 7, with 
vegetarian options, a shop, takeout, Harper and Rye, 
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 I have several options available. Do you have a price point? 

As long as it's $70 or under, it should be fine.
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I have found several options. All of these places are within 
a mile of each other and have vegetarian options. Do you 

have any other preferences? 

Proposal Rejected (64% Match)
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Example Selfplay Dialogue

I'm looking for places good for groups of 7, with 
vegetarian options, a shop, takeout, Harper and Rye, 
rated above 3 stars, and no live music. My budget is $70. 

(Real Dialogue)

 I have several options available. Do you have a price point? 

As long as it's $70 or under, it should be fine.

Proposal: Cookies Cream, The Cupcake Bar, Asha Tea House

I have found several options. All of these places are within 
a mile of each other and have vegetarian options. Do you 

have any other preferences? 

Proposal Rejected (64% Match)

Model messages all 
preferences into the chat

Model queries for already 
revealed information

Model makes an initial 
weak proposal, which will 
then be rejected

Dialogue continues and 
results in only slightly 
better outcome
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Hey I'd like to plan a trip for my family, so I'd like to visit all 
the touristy spots in town, visit at least one landmark, and 
find a place with wifi…because I like classy places

(Real Dialogue)

Well Einstein's Summer House is a famous landmark in the 
area and it's in walking distance to the Coffee Nook which 

is a cafe that has wifi in the area 

Proposal: Einstein's summer house, Coffee Nook, NULL

That looks pretty decent, could we tack on a visit to the 
Garden of Wonders? I REALLY WANT TO GO THERE 

Oh that is a great place to visit. Here is a new schedule 
that keeps you in the area around the Garden of Wonders
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Hey I'd like to plan a trip for my family, so I'd like to visit all 
the touristy spots in town, visit at least one landmark, and 
find a place with wifi…because I like classy places

(Real Dialogue)

Well Einstein's Summer House is a famous landmark in the 
area and it's in walking distance to the Coffee Nook which 

is a cafe that has wifi in the area 

Proposal: Einstein's summer house, Coffee Nook, NULL

Human sends partial 
preferences into the chat

Human partner makes a 
partial proposal and 
provides reasons why it 
might be a good one

Dialogue continues as 
human players 
incrementally collaborate 
toward a final solution

That looks pretty decent, could we tack on a visit to the 
Garden of Wonders? I REALLY WANT TO GO THERE 

Oh that is a great place to visit. Here is a new schedule 
that keeps you in the area around the Garden of Wonders



Demo (Time Permitting)



Thanks for listening!

Jessy Lin 
UC Berkeley
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Jason Eisner 
Johns Hopkins

Coco 
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Eshaan Pathak 
You.com
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Matt Ginsberg 
Google

Vivek Verma 
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Eve Fleisig 
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My awesome 
collaborators

You can find more info about these projects on my website: 
https://people.eecs.berkeley.edu/~nicholas_tomlin/


