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Problem
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• Measuring uncertainty in natural language is challenging.
◦ Most machine learning problems have mutually exclusive outputs. An image in 

class 17 is not class 29 as well; a regression output of 23.1 is not anything else; an 
RL agent going left does not go right. 

◦ In contrast, for free-form text generation an output usually means the same thing 
as many other outputs. For example, “The capital of France is Paris” means the 
same thing as “France’s capital is Paris”. 

◦ The key challenges come from the importance in language of meanings and form. 
This corresponds to what linguists and philosophers call the semantic content of a 
sentence and its syntactic or lexical form. Foundation models output token-
likelihoods—representing lexical confidence. But for almost all applications we 
care about meanings! 



Semantic Likelihoods
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• Semantic likelihoods vs. sequence-likelihoods
◦ Probabilities attached to meanings of text. 

◦ Introduce an algorithm for clustering sequences that mean the same thing based 
on the principle that two sentences mean the same thing if you can infer each 
from the other. 

◦ Uncertainty over different meanings
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Active Prompt
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Experiments 

7

Effective uncertainty measures should offer information about how reliable 
the model’s answers are—that is, very uncertain generations should be less 
likely to be correct. 
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