
Auto-Intent: Data-driven, efficient approach to turning 
pre-trained LLMs into target domain decision-making agents

Auto-Intent

Small, domain-fine-tuned agent

Top-k predicted “intents” as hint

Pre-trained LLM Agent Small, domain-fine-tuned 
intent predictor

1. Specifying job type

2. Specifying salary range

3. Opening salary filter
⋮

Decision-making tasks in target domains
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• Insufficient 
domain knowledge

• Few-shot 
examples give 
limited info

• Weak reasoning
• Weak generalization 

capabilities

Intents
Very concise natural language phrases (2-3 words)
• Natural language → well generalizable
• Concise → better intent space exploration
              → easier learning with small LMs

Pre-trained 
LLM

Intent Discovery

Observation       :
Task: Check pickup restaurant available in 
Boston, NY on March 18, 5pm with one guest
Web page: <html> … <div> <input id=3 
text date thu, mar 16 /> <button id=4 
button date, selected value is thu,> 
<svg id=5 /> </button> </div> … </html>

CLICK
<svg 
id=5 />

Intent 
Extractor 

(LLM)

Mind2Web Experiments

Method
Cross-task Cross-website Cross-domain
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Step 
SR

SeeAct (GPT-4V) 46.4 40.2 38.0 32.4 42.4 36.8
MindAct (Mistral-7B) 53.7 50.1 41.7 38.1 43.5 40.3

ICL (GPT-4) 46.9 41.7 45.0 40.0 45.3 41.3
+ Ours (Mistral-7B) 53.3 47.3 49.3 42.0 48.8 44.1

ICL (Llama-405B) 50.4 43.6 46.8 39.9 47.1 41.6
+ Ours (Mistral-7B) 56.3 50.4 51.1 43.6 49.5 44.6

Generalization Results and Analysis

Please check out our paper for details & more results!

<latexit sha1_base64="8H6RjfgGF9JEw7L0ugvSymXn+XQ="></latexit>

zt = Mextract(ot,at, z1:t�1)

<latexit sha1_base64="L1bR7bPf+4vFtzy6UXhOdJ1sV+Q=">AAACFnicbVDLSsNAFJ3UV62vqks3wSK4Kon4WhbduKxgH9CGMplO26HzCDM3Qg35CVeCfos7cevWT3HnpM3Cth4YOJxz79x7TxhxZsDzvp3Cyura+kZxs7S1vbO7V94/aBoVa0IbRHGl2yE2lDNJG8CA03akKRYhp61wfJv5rUeqDVPyASYRDQQeSjZgBIOV2t1QJE9pD3rlilf1pnCXiZ+TCspR75V/un1FYkElEI6N6fheBEGCNTDCaVrqxoZGmIzxkHYslVhQEyTTfVP3xCp9d6C0fRLcqfq3I8HCmIkIbaXAMDKLXib+53ViGFwHCZNRDFSS2aBBzF1Qbna822eaEuATSzDRzO7qkhHWmICNaG5K9jcoxc3cKUko0pLNyl9MZpk0z6r+ZfXi/rxSu8lTK6IjdIxOkY+uUA3doTpqIII4ekav6M15cd6dD+dzVlpw8p5DNAfn6xcOhaDG</latexit>zt

<latexit sha1_base64="ksW6fgSqBxGqFWeH0fBn+b6Rx7s=">AAACFnicbVDLSsNAFJ34rPVVdekmWARXJRFfy6IblxXsA9pQJtNJO3QeYeZGKCE/4UrQb3Enbt36Ke6ctFnY1gMDh3PunXvvCWPODHjet7Oyura+sVnaKm/v7O7tVw4OW0YlmtAmUVzpTogN5UzSJjDgtBNrikXIaTsc3+V++4lqw5R8hElMA4GHkkWMYLBSpxeKVGV96FeqXs2bwl0mfkGqqECjX/npDRRJBJVAODam63sxBCnWwAinWbmXGBpjMsZD2rVUYkFNkE73zdxTqwzcSGn7JLhT9W9HioUxExHaSoFhZBa9XPzP6yYQ3QQpk3ECVJLZoCjhLig3P94dME0J8IklmGhmd3XJCGtMwEY0NyX/G5TiZu6UNBRZ2WblLyazTFrnNf+qdvlwUa3fFqmV0DE6QWfIR9eoju5RAzURQRw9o1f05rw4786H8zkrXXGKniM0B+frF/v8oLs=</latexit>ot
<latexit sha1_base64="M2Dt+mRLLnUrS0VZW/HvQm/+a1o=">AAACFnicbVDLSsNAFJ34rPVVdekmWARXJRFfy6IblxXsA9pQJtNJO3QeYeZGKCE/4UrQb3Enbt36Ke6ctFnY1gMDh3PunXvvCWPODHjet7Oyura+sVnaKm/v7O7tVw4OW0YlmtAmUVzpTogN5UzSJjDgtBNrikXIaTsc3+V++4lqw5R8hElMA4GHkkWMYLBSpxeKFGd96FeqXs2bwl0mfkGqqECjX/npDRRJBJVAODam63sxBCnWwAinWbmXGBpjMsZD2rVUYkFNkE73zdxTqwzcSGn7JLhT9W9HioUxExHaSoFhZBa9XPzP6yYQ3QQpk3ECVJLZoCjhLig3P94dME0J8IklmGhmd3XJCGtMwEY0NyX/G5TiZu6UNBRZ2WblLyazTFrnNf+qdvlwUa3fFqmV0DE6QWfIR9eoju5RAzURQRw9o1f05rw4786H8zkrXXGKniM0B+frF+R4oK0=</latexit>atAction      :

Previous intents               : (1) selecting service type, 
(2) selecting location, …, (4) finalizing location

<latexit sha1_base64="EhjYyECrHEBy7AcT3ROOWrv0LUs=">AAACHHicbVDLSsNAFJ34rPVVdekmWAQ3lkR84aroxmUF+4A2lsl00g6dyYSZG6GG/IcrQb/FnbgV/BR3TtosbOuBgcM59zXHjzjT4Djf1sLi0vLKamGtuL6xubVd2tltaBkrQutEcqlaPtaUs5DWgQGnrUhRLHxOm/7wJvObj1RpJsN7GEXUE7gfsoARDEZ66PgieUq7iXsFx27aLZWdijOGPU/cnJRRjlq39NPpSRILGgLhWOu260TgJVgBI5ymxU6saYTJEPdp29AQC6q9ZHx1ah8apWcHUpkXgj1W/3YkWGg9Er6pFBgGetbLxP+8dgzBpZewMIqBhmSyKIi5DdLOIrB7TFECfGQIJoqZW20ywAoTMEFNbclmg5RcT30l8UVaNFm5s8nMk8ZJxT2vnN2dlqvXeWoFtI8O0BFy0QWqoltUQ3VEkELP6BW9WS/Wu/VhfU5KF6y8Zw9Nwfr6BfLfosM=</latexit>z1:t�1

Intent       :     
opening date 
picker

<latexit sha1_base64="L1bR7bPf+4vFtzy6UXhOdJ1sV+Q=">AAACFnicbVDLSsNAFJ3UV62vqks3wSK4Kon4WhbduKxgH9CGMplO26HzCDM3Qg35CVeCfos7cevWT3HnpM3Cth4YOJxz79x7TxhxZsDzvp3Cyura+kZxs7S1vbO7V94/aBoVa0IbRHGl2yE2lDNJG8CA03akKRYhp61wfJv5rUeqDVPyASYRDQQeSjZgBIOV2t1QJE9pD3rlilf1pnCXiZ+TCspR75V/un1FYkElEI6N6fheBEGCNTDCaVrqxoZGmIzxkHYslVhQEyTTfVP3xCp9d6C0fRLcqfq3I8HCmIkIbaXAMDKLXib+53ViGFwHCZNRDFSS2aBBzF1Qbna822eaEuATSzDRzO7qkhHWmICNaG5K9jcoxc3cKUko0pLNyl9MZpk0z6r+ZfXi/rxSu8lTK6IjdIxOkY+uUA3doTpqIII4ekav6M15cd6dD+dzVlpw8p5DNAfn6xcOhaDG</latexit>zt

<latexit sha1_base64="v3Ch2ne8AhS0xhmsXGY1mofZuJ8=">AAACLnicbVDLSsNAFJ34rPUVdSlIsAiuSiK+lkU3boQK9gFNKJPppB06yYSZG7GE7PwaV4J+i+BC3PoL7py0WdjWCzMczrnP48ecKbDtD2NhcWl5ZbW0Vl7f2NzaNnd2m0okktAGEVzIto8V5SyiDWDAaTuWFIc+py1/eJ3rrQcqFRPRPYxi6oW4H7GAEQya6poHbohhQDBPb7Nu6gJ9BIBU/xITyLKuWbGr9jiseeAUoIKKqHfNH7cnSBLSCAjHSnUcOwYvxRIY4TQru4miMSZD3KcdDSMcUuWl4zsy60gzPSsQUr8IrDH7tyLFoVKj0NeZ+dZqVsvJ/7ROAsGll7IoToBGZDIoSLgFwspNsXpMUgJ8pAEmkuldLTLAuQXauqkpeW8QgqupU1I/zMraK2fWmXnQPKk659Wzu9NK7apwrYT20SE6Rg66QDV0g+qogQh6Qs/oFb0ZL8a78Wl8TVIXjKJmD02F8f0LCPSrMQ==</latexit>

Mextract

Intent Predictor <latexit sha1_base64="L6xx/Nr12fXZU+Sffe3fNLD1QEU=">AAACLXicbVDLSsNAFJ34rPUVdSlCsAiuSiK+lkU3boQK9gFNKJPppB06yYSZG7GErPwaV4J+iwtB3PoN7py0WdjWAwOHc++de8/xY84U2PaHsbC4tLyyWlorr29sbm2bO7tNJRJJaIMILmTbx4pyFtEGMOC0HUuKQ5/Tlj+8zuutByoVE9E9jGLqhbgfsYARDFrqmgduiGFAME9vs27qAn0EgJRFQCPIsq5Zsav2GNY8cQpSQQXqXfPH7QmShHqacKxUx7Fj8FIsgRFOs7KbKBpjMsR92tE0wiFVXjq2kVlHWulZgZD6RWCN1b8TKQ6VGoW+7syPVrO1XPyv1kkguPS0qTjRtshkUZBwC4SVZ2L1mKQE+EgTTCTTt1pkgCUmoJOb2pL/DUJwNWUl9cOsrLNyZpOZJ82TqnNePbs7rdSuitRKaB8domPkoAtUQzeojhqIoCf0jF7Rm/FivBufxtekdcEoZvbQFIzvXygNqr4=</latexit>

Mintent

is trained to predict intents discovered for demo data.
For inference, it predicts top-k intents via beam search:

<latexit sha1_base64="UdAFPHXKooP0N9QvLOmP+LpcGZ4="></latexit>

ẑ1
t , . . . , ẑ

k
t ⇠ Mintent(ot,a1:t�1, z1:t�1)

Method Task SR
ICL (GPT-4) 19.0%

+ Ours (Mistral-7B) 23.8%
ICL (Llama-405B) 14.3%

+ Ours (Mistral-7B) 19.0%

Cross-benchmark 
generalization from 
Mind2Web to WebArena
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Cross-task
Cross-website
Cross-domain

Intent recall increases 
as k increases


