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Aligning LLM Agents by Learning Latent Preference 
from User Edits https://github.com/gao-g/prelude

How to learn from user feedback in the form of edits to improve AI writing assistants? 

We introduce:  

• PRELUDE framework: formulates the interaction progress and preference learning 

as a cost minimization problem

• CIPHER: learns a prompt policy to infer a descriptive user preference

Overview
Query

Response

Feedback

Learning Framework: PRELUDE
• PREference Learning from User’s Direct Edits


• User directly makes edits to the agent 
response based on a latent preference 


• Agent infers a user preference from interaction 
history, and uses it to generate a response 


• Cost minimization to account for the amount 
of efforts spent by the user on making edits

LLM agent generates a response        given the context<latexit sha1_base64="8ZLFn0fFj0V66ydvpWDPyCv8RvU=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqWSLrO2t4MWDh4rWFtqlZNO0Dc1ml2RWWJb+BC8eFPHqL/LmvzHbVlDRBwOP92aYmRfEUhgg5MMprKyurW8UN0tb2zu7e+X9gzsTJZrxNotkpLsBNVwKxdsgQPJurDkNA8k7wfQi9zv3XBsRqVtIY+6HdKzESDAKVrpJBzAoV0iVWHgezolbJ64ljUa9Vmtgd24RUkFLtAbl9/4wYknIFTBJjem5JAY/oxoEk3xW6ieGx5RN6Zj3LFU05MbP5qfO8IlVhngUaVsK8Fz9PpHR0Jg0DGxnSGFifnu5+JfXS2BU9zOh4gS4YotFo0RiiHD+Nx4KzRnI1BLKtLC3YjahmjKw6ZRsCF+f4v/JXa3qelXv+qzSvFrGUURH6BidIhedoya6RC3URgyN0QN6Qs+OdB6dF+d10VpwljOH6Aect0/Qm442</latexit>yt

Minimize 
cumulative 
cost

<latexit sha1_base64="6CF10CsOAz3dzS7k1aykZomk4wA="></latexit>

ct = �edit(yt, y
0
t)Agent incurs a cost

<latexit sha1_base64="LtiqN6Pay5OA3kk1+u7a5O3/9O8=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBFclaRIbBdCwY0LFxX6gjaGyXTaDp08mLkRS8ivuHGhiFt/xJ1/46StoKIHLhzOuZd77/FjwRVY1oexsrq2vrFZ2Cpu7+zu7ZsHpY6KEklZm0Yikj2fKCZ4yNrAQbBeLBkJfMG6/vQy97t3TCoehS2YxcwNyDjkI04JaMkzSwOVBLdpK/NSuLAzTD3wzLJVsTQcB+fErlm2JvV6rVqtY3tuWVYZLdH0zPfBMKJJwEKggijVt60Y3JRI4FSwrDhIFIsJnZIx62sakoApN53fnuETrQzxKJK6QsBz9ftESgKlZoGvOwMCE/Xby8W/vH4Co5qb8jBOgIV0sWiUCAwRzoPAQy4ZBTHThFDJ9a2YTogkFHRcRR3C16f4f9KpVmyn4tyclRvXyzgK6Agdo1Nko3PUQFeoidqIonv0gJ7Qs5EZj8aL8bpoXTGWM4foB4y3TzNOlJs=</latexit>

TX

t=1

ct

User edits the agent response, resulting in a revision       ,

1

2

3

User provides a context        to the LLM agent <latexit sha1_base64="G0v2COmQ3fmd6ElS2Q5ztZFMTzg=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU8kWWdtbwYsHDxXtB7RLyabZNjSbXZKsWEp/ghcPinj1F3nz35htK6jog4HHezPMzAsSwbXB+MPJrayurW/kNwtb2zu7e8X9g5aOU0VZk8YiVp2AaCa4ZE3DjWCdRDESBYK1g/FF5rfvmNI8lrdmkjA/IkPJQ06JsdLNfd/0iyVcxhaehzLiVrFrSa1WrVRqyJ1bGJdgiUa/+N4bxDSNmDRUEK27Lk6MPyXKcCrYrNBLNUsIHZMh61oqScS0P52fOkMnVhmgMFa2pEFz9fvElERaT6LAdkbEjPRvLxP/8rqpCav+lMskNUzSxaIwFcjEKPsbDbhi1IiJJYQqbm9FdEQUocamU7AhfH2K/ietStn1yt71Wal+tYwjD0dwDKfgwjnU4RIa0AQKQ3iAJ3h2hPPovDivi9acs5w5hB9w3j4BzxWONQ==</latexit>xt

Round
<latexit sha1_base64="BfQzaEwWM0WoZUvqn2qP0CAljY8=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgKcwGWZNbwIsHDwmYByRLmJ30JmNmZ5eZWSEs+QIvHhTx6id582+cPAQVLWgoqrrp7goSwbUh5MPJra1vbG7ltws7u3v7B8XDo7aOU8WgxWIRq25ANQguoWW4EdBNFNAoENAJJldzv3MPSvNY3pppAn5ER5KHnFFjpaYZFEukTCw8D8+JWyWuJbVatVKpYXdhEVJCKzQGxff+MGZpBNIwQbXuuSQxfkaV4UzArNBPNSSUTegIepZKGoH2s8WhM3xmlSEOY2VLGrxQv09kNNJ6GgW2M6JmrH97c/Evr5easOpnXCapAcmWi8JUYBPj+dd4yBUwI6aWUKa4vRWzMVWUGZtNwYbw9Sn+n7QrZdcre82LUv1mFUcenaBTdI5cdInq6Bo1UAsxBOgBPaFn5855dF6c12VrzlnNHKMfcN4+AT4RjUo=</latexit>

t

<latexit sha1_base64="Au0YcVvDvNOHV+7GDK3NEI+h37A=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBZBPJSkSGxvBS8ePFQwbaGNZbPdtEs3m7C7EUrob/DiQRGv/iBv/hs3bQUVfTDweG+GmXlBwpnStv1hFVZW19Y3ipulre2d3b3y/kFbxakk1CMxj2U3wIpyJqinmea0m0iKo4DTTjC5zP3OPZWKxeJWTxPqR3gkWMgI1kbywruzgR6UK3bVNnBdlBOnbjuGNBr1Wq2BnLll2xVYojUov/eHMUkjKjThWKmeYyfaz7DUjHA6K/VTRRNMJnhEe4YKHFHlZ/NjZ+jEKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+edoyCQlmk8NwUQycysiYywx0Safkgnh61P0P2nXqo5bdW/OK83rZRxFOIJjOAUHLqAJV9ACDwgweIAneLaE9Wi9WK+L1oK1nDmEH7DePgHN5I6/</latexit>

f⇤
t

<latexit sha1_base64="RbVKJyRFVRvTRjruGw6O1w/whCs=">AAAB63icdVBNSwMxEJ2tX7V+VT16CRbRU9ktsra3ghcPHipYW2iXkk2zbWiSXZKssJT+BS8eFPHqH/LmvzHbVlDRBwOP92aYmRcmnGnjuh9OYWV1bX2juFna2t7Z3SvvH9zpOFWEtknMY9UNsaacSdo2zHDaTRTFIuS0E04uc79zT5Vmsbw1WUIDgUeSRYxgk0vZ6cAMyhW36lr4PsqJV3c9SxqNeq3WQN7cct0KLNEalN/7w5ikgkpDONa657mJCaZYGUY4nZX6qaYJJhM8oj1LJRZUB9P5rTN0YpUhimJlSxo0V79PTLHQOhOh7RTYjPVvLxf/8nqpierBlMkkNVSSxaIo5cjEKH8cDZmixPDMEkwUs7ciMsYKE2PjKdkQvj5F/5O7WtXzq/7NeaV5vYyjCEdwDGfgwQU04Qpa0AYCY3iAJ3h2hPPovDivi9aCs5w5hB9w3j4BMXWOZw==</latexit>

y0t

LLM agent infers a preference       based on history given the context
<latexit sha1_base64="Pyy/hW/S5t1/LVir/sqY80KduKc=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqWSLrO2t4MWDh4rWFtqlZNNsG5rNLsmsUJb+BC8eFPHqL/LmvzHbVlDRBwOP92aYmRckUhgg5MMprKyurW8UN0tb2zu7e+X9gzsTp5rxNotlrLsBNVwKxdsgQPJuojmNAsk7weQi9zv3XBsRq1uYJtyP6EiJUDAKVroJBzAoV0iVWHgezolbJ64ljUa9Vmtgd24RUkFLtAbl9/4wZmnEFTBJjem5JAE/oxoEk3xW6qeGJ5RN6Ij3LFU04sbP5qfO8IlVhjiMtS0FeK5+n8hoZMw0CmxnRGFsfnu5+JfXSyGs+5lQSQpcscWiMJUYYpz/jYdCcwZyagllWthbMRtTTRnYdEo2hK9P8f/krlZ1vap3fVZpXi3jKKIjdIxOkYvOURNdohZqI4ZG6AE9oWdHOo/Oi/O6aC04y5lD9APO2yezqY4j</latexit>

ft

according to a latent preferenceaccording to a latent preference
<latexit sha1_base64="Au0YcVvDvNOHV+7GDK3NEI+h37A=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBZBPJSkSGxvBS8ePFQwbaGNZbPdtEs3m7C7EUrob/DiQRGv/iBv/hs3bQUVfTDweG+GmXlBwpnStv1hFVZW19Y3ipulre2d3b3y/kFbxakk1CMxj2U3wIpyJqinmea0m0iKo4DTTjC5zP3OPZWKxeJWTxPqR3gkWMgI1kbywruzgR6UK3bVNnBdlBOnbjuGNBr1Wq2BnLll2xVYojUov/eHMUkjKjThWKmeYyfaz7DUjHA6K/VTRRNMJnhEe4YKHFHlZ/NjZ+jEKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+edoyCQlmk8NwUQycysiYywx0Safkgnh61P0P2nXqo5bdW/OK83rZRxFOIJjOAUHLqAJV9ACDwgweIAneLaE9Wi9WK+L1oK1nDmEH7DePgHN5I6/</latexit>

f⇤
t

LLM agent infers a preference       based on history given the context
<latexit sha1_base64="Pyy/hW/S5t1/LVir/sqY80KduKc=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqWSLrO2t4MWDh4rWFtqlZNNsG5rNLsmsUJb+BC8eFPHqL/LmvzHbVlDRBwOP92aYmRckUhgg5MMprKyurW8UN0tb2zu7e+X9gzsTp5rxNotlrLsBNVwKxdsgQPJuojmNAsk7weQi9zv3XBsRq1uYJtyP6EiJUDAKVroJBzAoV0iVWHgezolbJ64ljUa9Vmtgd24RUkFLtAbl9/4wZmnEFTBJjem5JAE/oxoEk3xW6qeGJ5RN6Ij3LFU04sbP5qfO8IlVhjiMtS0FeK5+n8hoZMw0CmxnRGFsfnu5+JfXSyGs+5lQSQpcscWiMJUYYpz/jYdCcwZyagllWthbMRtTTRnYdEo2hK9P8f/krlZ1vap3fVZpXi3jKKIjdIxOkYvOURNdohZqI4ZG6AE9oWdHOo/Oi/O6aC04y5lD9APO2yezqY4j</latexit>

ft

1

2

3

User provides a context        to the LLM agent <latexit sha1_base64="G0v2COmQ3fmd6ElS2Q5ztZFMTzg=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU8kWWdtbwYsHDxXtB7RLyabZNjSbXZKsWEp/ghcPinj1F3nz35htK6jog4HHezPMzAsSwbXB+MPJrayurW/kNwtb2zu7e8X9g5aOU0VZk8YiVp2AaCa4ZE3DjWCdRDESBYK1g/FF5rfvmNI8lrdmkjA/IkPJQ06JsdLNfd/0iyVcxhaehzLiVrFrSa1WrVRqyJ1bGJdgiUa/+N4bxDSNmDRUEK27Lk6MPyXKcCrYrNBLNUsIHZMh61oqScS0P52fOkMnVhmgMFa2pEFz9fvElERaT6LAdkbEjPRvLxP/8rqpCav+lMskNUzSxaIwFcjEKPsbDbhi1IiJJYQqbm9FdEQUocamU7AhfH2K/ietStn1yt71Wal+tYwjD0dwDKfgwjnU4RIa0AQKQ3iAJ3h2hPPovDivi9acs5w5hB9w3j4BzxWONQ==</latexit>xt

Round
<latexit sha1_base64="BfQzaEwWM0WoZUvqn2qP0CAljY8=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgKcwGWZNbwIsHDwmYByRLmJ30JmNmZ5eZWSEs+QIvHhTx6id582+cPAQVLWgoqrrp7goSwbUh5MPJra1vbG7ltws7u3v7B8XDo7aOU8WgxWIRq25ANQguoWW4EdBNFNAoENAJJldzv3MPSvNY3pppAn5ER5KHnFFjpaYZFEukTCw8D8+JWyWuJbVatVKpYXdhEVJCKzQGxff+MGZpBNIwQbXuuSQxfkaV4UzArNBPNSSUTegIepZKGoH2s8WhM3xmlSEOY2VLGrxQv09kNNJ6GgW2M6JmrH97c/Evr5easOpnXCapAcmWi8JUYBPj+dd4yBUwI6aWUKa4vRWzMVWUGZtNwYbw9Sn+n7QrZdcre82LUv1mFUcenaBTdI5cdInq6Bo1UAsxBOgBPaFn5855dF6c12VrzlnNHKMfcN4+AT4RjUo=</latexit>

t

LLM agent generates a response        given the context and inferred preference<latexit sha1_base64="8ZLFn0fFj0V66ydvpWDPyCv8RvU=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqWSLrO2t4MWDh4rWFtqlZNO0Dc1ml2RWWJb+BC8eFPHqL/LmvzHbVlDRBwOP92aYmRfEUhgg5MMprKyurW8UN0tb2zu7e+X9gzsTJZrxNotkpLsBNVwKxdsgQPJurDkNA8k7wfQi9zv3XBsRqVtIY+6HdKzESDAKVrpJBzAoV0iVWHgezolbJ64ljUa9Vmtgd24RUkFLtAbl9/4wYknIFTBJjem5JAY/oxoEk3xW6ieGx5RN6Zj3LFU05MbP5qfO8IlVhngUaVsK8Fz9PpHR0Jg0DGxnSGFifnu5+JfXS2BU9zOh4gS4YotFo0RiiHD+Nx4KzRnI1BLKtLC3YjahmjKw6ZRsCF+f4v/JXa3qelXv+qzSvFrGUURH6BidIhedoya6RC3URgyN0QN6Qs+OdB6dF+d10VpwljOH6Aect0/Qm442</latexit>yt

User edits the agent response, resulting in a revision       ,
according to a latent preference

<latexit sha1_base64="Au0YcVvDvNOHV+7GDK3NEI+h37A=">AAAB7HicdVBNS8NAEJ3Ur1q/qh69LBZBPJSkSGxvBS8ePFQwbaGNZbPdtEs3m7C7EUrob/DiQRGv/iBv/hs3bQUVfTDweG+GmXlBwpnStv1hFVZW19Y3ipulre2d3b3y/kFbxakk1CMxj2U3wIpyJqinmea0m0iKo4DTTjC5zP3OPZWKxeJWTxPqR3gkWMgI1kbywruzgR6UK3bVNnBdlBOnbjuGNBr1Wq2BnLll2xVYojUov/eHMUkjKjThWKmeYyfaz7DUjHA6K/VTRRNMJnhEe4YKHFHlZ/NjZ+jEKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+edoyCQlmk8NwUQycysiYywx0Safkgnh61P0P2nXqo5bdW/OK83rZRxFOIJjOAUHLqAJV9ACDwgweIAneLaE9Wi9WK+L1oK1nDmEH7DePgHN5I6/</latexit>

f⇤
t

<latexit sha1_base64="RbVKJyRFVRvTRjruGw6O1w/whCs=">AAAB63icdVBNSwMxEJ2tX7V+VT16CRbRU9ktsra3ghcPHipYW2iXkk2zbWiSXZKssJT+BS8eFPHqH/LmvzHbVlDRBwOP92aYmRcmnGnjuh9OYWV1bX2juFna2t7Z3SvvH9zpOFWEtknMY9UNsaacSdo2zHDaTRTFIuS0E04uc79zT5Vmsbw1WUIDgUeSRYxgk0vZ6cAMyhW36lr4PsqJV3c9SxqNeq3WQN7cct0KLNEalN/7w5ikgkpDONa657mJCaZYGUY4nZX6qaYJJhM8oj1LJRZUB9P5rTN0YpUhimJlSxo0V79PTLHQOhOh7RTYjPVvLxf/8nqpierBlMkkNVSSxaIo5cjEKH8cDZmixPDMEkwUs7ciMsYKE2PjKdkQvj5F/5O7WtXzq/7NeaV5vYyjCEdwDGfgwQU04Qpa0AYCY3iAJ3h2hPPovDivi9aCs5w5hB9w3j4BMXWOZw==</latexit>

y0t

<latexit sha1_base64="6CF10CsOAz3dzS7k1aykZomk4wA="></latexit>

ct = �edit(yt, y
0
t)Agent incurs a cost

History
<latexit sha1_base64="STFVc3iWL2GD+eNEF5KhxcRDLGc="></latexit>

D  D [ {(�(xt), f̃t)}

Retrieve top-   examples from history based on 
<latexit sha1_base64="PrusvixkJK64MVvARLLd1dpjkGc=">AAAB8HicdVDLSgMxFM3UV62vqks3wSLUTckUGdtdwY0LFxXsQ9qhZNJMG5pkhiQjlqFf4caFIm79HHf+jZm2gooeuHA4517uvSeIOdMGoQ8nt7K6tr6R3yxsbe/s7hX3D9o6ShShLRLxSHUDrClnkrYMM5x2Y0WxCDjtBJOLzO/cUaVZJG/MNKa+wCPJQkawsdJtPx6z8v3AnA6KJVRBFp4HM+LWkGtJvV6rVuvQnVsIlcASzUHxvT+MSCKoNIRjrXsuio2fYmUY4XRW6CeaxphM8Ij2LJVYUO2n84Nn8MQqQxhGypY0cK5+n0ix0HoqAtspsBnr314m/uX1EhPW/JTJODFUksWiMOHQRDD7Hg6ZosTwqSWYKGZvhWSMFSbGZlSwIXx9Cv8n7WrF9Sre9VmpcbWMIw+OwDEoAxecgwa4BE3QAgQI8ACewLOjnEfnxXldtOac5cwh+AHn7ROl75Bf</latexit>

�(xt)
Aggregate induced preferences in those retrieved examples 

<latexit sha1_base64="Kh71Hfp9Haqt+CIo5dzaTgzVaA4=">AAACBXicdVDLSsNAFJ3UV62vqEtdDBbBVUmKxHYhFNy4cFHBPqCJYTKZtEMnD2YmQg3ZuPFX3LhQxK3/4M6/cdJWUNEDFw7n3Mu993gJo0IaxodWWlhcWl4pr1bW1jc2t/Ttna6IU45JB8cs5n0PCcJoRDqSSkb6CSco9BjpeeOzwu/dEC5oHF3JSUKcEA0jGlCMpJJcfd/OoC0p80kW5G5269Lczq/HbkZPzdzVq0bNULAsWBCzYZiKNJuNer0JzallGFUwR9vV320/xmlIIokZEmJgGol0MsQlxYzkFTsVJEF4jIZkoGiEQiKcbPpFDg+V4sMg5qoiCafq94kMhUJMQk91hkiOxG+vEP/yBqkMGk5GoySVJMKzRUHKoIxhEQn0KSdYsokiCHOqboV4hDjCUgVXUSF8fQr/J916zbRq1uVxtXUxj6MM9sABOAImOAEtcA7aoAMwuAMP4Ak8a/fao/aivc5aS9p8Zhf8gPb2CXVEmUE=</latexit>

{f̃zi}ki=1

<latexit sha1_base64="8MJ7JnLVcyl4fPDEe3VURzGB0aE=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgKcwGWZNbwIMeEzAPSJYwO+lNxszOLjOzQljyBV48KOLVT/Lm3zh5CCpa0FBUddPdFSSCa0PIh5NbW9/Y3MpvF3Z29/YPiodHbR2nikGLxSJW3YBqEFxCy3AjoJsooFEgoBNMruZ+5x6U5rG8NdME/IiOJA85o8ZKzcmgWCJlYuF5eE7cKnEtqdWqlUoNuwuLkBJaoTEovveHMUsjkIYJqnXPJYnxM6oMZwJmhX6qIaFsQkfQs1TSCLSfLQ6d4TOrDHEYK1vS4IX6fSKjkdbTKLCdETVj/dubi395vdSEVT/jMkkNSLZcFKYCmxjPv8ZDroAZMbWEMsXtrZiNqaLM2GwKNoSvT/H/pF0pu17Za16U6terOPLoBJ2ic+SiS1RHN6iBWoghQA/oCT07d86j8+K8LltzzmrmGP2A8/YJLuyNPA==</latexit>

k

<latexit sha1_base64="sN46dHUPHMksdQuLI1PLwmz6Cwo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0mKxPZW8OLBQwX7AWkom82mXbrZhN2JUEJ/hhcPinj113jz37hpK6jog4HHezPMzAtSwTXY9odVWlvf2Nwqb1d2dvf2D6qHRz2dZIqyLk1EogYB0UxwybrAQbBBqhiJA8H6wfSq8Pv3TGmeyDuYpcyPyVjyiFMCRvKGwEXI8mg+glG1ZtdtA9fFBXGatmNIq9VsNFrYWVi2XUMrdEbV92GY0CxmEqggWnuOnYKfEwWcCjavDDPNUkKnZMw8QyWJmfbzxclzfGaUEEeJMiUBL9TvEzmJtZ7FgemMCUz0b68Q//K8DKKmn3OZZsAkXS6KMoEhwcX/OOSKURAzQwhV3NyK6YQoQsGkVDEhfH2K/ye9Rt1x6+7tRa19s4qjjE7QKTpHDrpEbXSNOqiLKErQA3pCzxZYj9aL9bpsLVmrmWP0A9bbJxenkdk=</latexit>

f̃t

<latexit sha1_base64="99rMc8xNpA/hpHZ5ke7JGzRGcVc=">AAACA3icdVDJSgNBEO2JW4xb1JteGoPgKcwEickt4MWDhwhmgSQMPZ2apEnPQneNEoaAF3/FiwdFvPoT3vwbO4ugog8KHu9VUVXPi6XQaNsfVmZpeWV1Lbue29jc2t7J7+41dZQoDg0eyUi1PaZBihAaKFBCO1bAAk9CyxudT/3WDSgtovAaxzH0AjYIhS84QyO5+YMuCtmH1J+4SLsSfGRKRbfUd9HNF+yibVAu0ylxKrZjSLVaKZWq1JlZtl0gC9Td/Hu3H/EkgBC5ZFp3HDvGXsoUCi5hkusmGmLGR2wAHUNDFoDupbMfJvTYKH3qR8pUiHSmfp9IWaD1OPBMZ8BwqH97U/Evr5OgX+mlIowThJDPF/mJpBjRaSC0LxRwlGNDGFfC3Er5kCnG0cSWMyF8fUr/J81S0SkXy1enhdrlIo4sOSRH5IQ45IzUyAWpkwbh5I48kCfybN1bj9aL9TpvzViLmX3yA9bbJ790mEs=</latexit>

f̃t  ft
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LLM agent generates a preference      

to explains the user edits 

Method: CIPHER
• Consolidates Induced Preferences 

based on Historical Edits with Retrieval


• Leverages LLMs by prompting

• Infers a descriptive user preference 

from history with retrieval

• Manages a collection of context-

dependent preference history


• Computationally efficient 

• User friendly

• Interpretable

Experiments & Analysis
• Writing task: Summarization

• Experiment: 200 rounds of interaction

• User setup: 


• GPT-4 user as a simulation 

• Provide different context documents

• Show context-dependent preference


• CIPHER setup:

• GPT-4 as the base LLM

• MPNet as the context representation function

• Top 5 retrieval with cosine similarity 

Use Case Latent User Preference
Introduce a political news 

to kids
targeted to young children, storytelling, short sentences, 

playful language, interactive, positive
Promote a paper to invoke 

more attention
tweet style, simple English, inquisitive, skillful 

foreshadowing, with emojis
Take notes for knowledge 

from Wikipedia bullet points, parallel structure, brief

Use online stories for 
inspirations in writing 

second person narrative, brief, show emotions, invoke 
personal reflection, immersive

Extract main opinions from 
a move review question answering style

No Learning Conti. ICL CoT CIPHER Oracle

Cumulative Levenshtein Edit Distance
Expense of Using LLMs

Interpretable
Context-dependent
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Normalized Edit 
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https://github.com/gao-g/prelude

