Designing and Evaluating LLM Agents

Through the Lens of Collaborative Effort Scaling
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©® Fully autonomous agent

- aims to complete the task end-to-end
- Their utility is the final output quality.

© Ideal agent

provides extra benefits with more human effort
- (output quality + per-step output utility gain, etc.)

© A less desired scenario

Cannot adapt to human inputs and the
interactions could be futile.

O A even worse case

Continuous less helpful interactions can frustrate
people and lead to an early stop of interaction.

Collaborative Effort Scaling
An Evaluation framework focusing on
comparing the process of agents
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I> Step1: Initiate the task

FLIGHT_SEARCHCoriginsSalt Lake City,
destinationstos Angeles, dates2022-03-25)

- ACCOMMOOATIGN_SEARCH(ci ty=Los Angeles)
 FLIGHT_SEARCHCorigin=Salt Lake City,
destination-Los Angeles,
date=2022-03-25)

- SENO._TEAMIATE MESSAGE nessage=Hi! To

include in your itinerary while in
California?)

© Scalability
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Do agents continuously provide
more utilities with additional
human involvement?
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The user gives an instruction

v

man effort

Feasibility

How much human efforts
agent can get before users
drop out?

(> stop - marmation enange

({5 step 4 First Editor Update

(® steps:Fail to improve

SEND_TEAMATE HESSAGE (pessage=I'n
traveling with two people and would like
to visit three cities in California.)

- SEND_TEAATE MESSAGE pessage=Could you
please let ne know which three cities in
California you would Like to visit?
Additionally, are there any specific
activities or attractions you are
interested in exploring in those cities?
This ill help ne create a sore
personalized itinerary for your trip.)
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SENO_TEAATE NESSAGE sessage=I'n thinking
of visiting Los Angeles, San Francisco,
and San Diego.)

ODATLON_SEARCH(city=San Francisco)
- EDITOR_UPDATE(text="0ay 1: Current City:
fron Salt Lake City to Los Angeles
Transportation: FLight Noaber: F3815837,
from Salt Lake City to Los Angeles,
Departure Tine: 10:38, Arrival Tine:...)

Travel Plan Editor
Rating 0
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Please ensure that the accomodations
allow saoking and also includo plans for
San Diego?)

£ - oo citys rroncisc)
- EDITOR_UPDATE(text="ay 1: Current City:

Departure Tine: 10:38, Arrival Tine:...)

Travel Plan Editor
Ratng 05
Gurent ity from s Lo ity 16 Los Aneles

SIMULATION

RESULTS

é). i =

@ P ——

@ _rosmenan

Performance Rating,

Average Performance Rating
02 03 04 05 06

01

©

rem——

v hrge et et

Co-Gym User-Agent Simulation
- Two tasks (travel planning & data analysis)
- Two agent implementation based on four different LLMs
- Simulated user with GPT-40

e AlAgent -—[-=—— @
oy

TN ons i e 1

et ‘The human adds more requests.

P vl

SREEITRL % outcome. The (M agentrefing Human  -—H@)----
e e E @ @

o Todetsantrrr: o waste

@ Episode Performance
- If in one episode the agent updates the output
(e.g., travel plan), we run the evaluation.

© Collaboration Episodes
- One round of hand-off between human and agent

Epiode?

T . .
gt The LM agent asks for help. The © Progress Making
= uman s the i cecsen- ) - We simulate judging whether the agent actions in one

episode is making progress (in 5-point likert scores)
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Travel Planning (Collaborative Agent)
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®  claudedsonnet
® gptdo

® gptiturbo

®  lama3-70b
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Agents powered by some models (Claude) have better scaling —can better utilize

human efforts, even if they started very low (by first asking questions!)

‘Travel Planner (Base Agent)
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Travel Planner (Collaborative Agent)
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claude3sonnet gptdo
Model Name

gptéturbo
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Agents that are more interactive are also ironically more at the mercy

of humans — important to only bother people when it’s valuable!!
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