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Uncertainty in LLMs

“Truth is universal: Robust detection of lies in LLMs”

Affirmative statements stand in contrast to negated statements which contain a 

negation like the word "not”.
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Chemistry

Combined Retrieval-Augmented Generation (RAG) and Multiprompt Instruction 

PRoposal Optimizer to reduce chemical hallucinations.

Output Uncertainty: For classification tasks, the uncertainty score is calculated 

based on the distribution of the predicted class labels. For generation tasks, the 

similarity between the generated SMILES is measured using Tanimoto Similarity. 

Hierarchical clustering is then applied to group the generated SMILES into clusters. 

Contrast-Consistent Search aims to find a direction in the model's activation space 

that aligns with logical consistency properties of truth, such as a statement and its 

negation having opposite truth values.

This two-dimensional subspace contains a general truth direction (tG), which 

consistently points from false to true statements for both affirmative and negated 

statements. It also contains a polarity-sensitive truth direction (tP), which 

distinguishes between true and false for affirmative statements but in the opposite 

direction for negated statements.

A) direct LLM 
prediction of TPSA 
values for a set of 

randomly selected 
SMILES codes from 

PubChem using 
GPT-4o-mini.

B) The same 

molecules predicted 
by the full model 
including RAG and 

MIPRO components. 
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