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Overview

Problem: Modern web agents break easily, as they:
i) choreograph clicks ii) relearn tools from scratch iii) are website agnostic

This isn't how humans browse the web! Instead, we:
i) Identify website-provided tools ii) Design subtasks that map to these tools

Hypothesis: Web agents equipped w/ such tool-level macro-actions can
achieve higher success rates in fewer steps

Task: find me the search[guery=‘kayak’, category="Boats’, sort_by="price’, order="asc’]
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Web agents that Learn Tools (WALT)
Single tool call
1 robust URL navigation (reverse-engineered!)

Traditional web agent
8+ fragile Ul steps
Heavy LLM reasoning

Contributions

- WALT reverse-engineers existing website functionality (e.g. search, filter,
post, create) into reusable callable tools

- Tools shift the agent’'s computational burden away from low-level execution
to high-level planning

- WALT achieves SoTA success rates on web agent benchmarks with fewer
avg. steps & LLM-calls

Viral Prabhu, Yutong Dai, Matthew Fernandez, Krithika Ramakrishnan, Jing Gu, Yanqi Luo, Silvio Savarese, Gaiming Kiong, Junnan LI, Zeyuan Chen, Ran Xu

Propose -» [Demonstrate <> Generate <> Validate]

) Tool Proposal: browser agent systematically explores site sections, proposes

tool candidates (goal, URL, elements)

) Tool Construction: demonstrate <> generate <> optimize <> validate
- Records execution trace; synthesizes input schema + action script
- URL reverse-engineering replaces Ul sequences with deterministic navigation
- Stress-tested on pre-vetted inputs; failures trigger iterative refinement
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WALT achieves SoTA success rates with fewer LLM calls
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search workflow
[Inputs] query: str,
[Output] results: List[str]
[Description] Perform search by entering query
and optionally specifying a category

category: Optional[enum]..] ]

real & simulated websites ($1.7 /tool)
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[PASS] | recall seeing this exact item on the site, tell me the email
of the most recent lister of the item. | recall it was in the Art + crafts
section and between $600-$1000.

[PASS] Find the closes 5-star rated dentist to zip code 98011.
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search listi attern=, bPic=1,
sPriceMin , sPriceMax=1000,
sCat

[PASS] If I'm 30, plan to retire at 65, can
save $300/month w/ 3% annual return, 13%
tax rate and 24% retirement tax rate,
compare Traditional and Roth IRA.

[PASS] Find the latest listing of a white Google
Pixel phone and post a comment offering $10 less
than their asking price.

[PASS] What is the second best stop along
the road trip from Yellowstone to Vegas?
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