
Topological Parallax
Shape Analytics for the Explainability of LLMs



Hallucinations

Query to the LLM:

When did The New York Times first 
report on “artificial intelligence”?

Weise, K., & Metz, C. (2023, May 1). When a.i. chatbots hallucinate. 
The New York Times. 



Shape Analytics for Word Embeddings

McInnes, L, Healy, J, UMAP: Uniform Manifold Approximation and 
Projection for Dimension Reduction, ArXiv e-prints 1802.03426, 
2018

I think I need to again post the Athanasian Creed, 
which pretty well delinieates [sic] orthodox Christian 
belief on the Trinity, and on the Incarnation.

The Skipjack encryption algorithm  F, an 80-bit family 
key that is common to all chips  N, a 30-bit serial 
number U.
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Shape Analytics for Interpretability 

Topological Data Analysis geometry of 
the local circles

geometry of the
global circle



Is the LLM Hallucinating?
Q1: A soldier left the base on Monday 
and came back Friday, but the database 
shows 5 days of work for that week. How 
can we remedy the database?

A1: The soldier forgot to clock out, modify 
their time sheet appropriately.

Q2: A user error accidentally duplicated a 
soldier's entry in the database. How can we 
remedy the database?

A2: Drop the duplicates from the database.

Q3: A soldier left the base on Monday and did 
not return until the following Monday, but the 
database shows 7 days of work for that week. 
How can we remedy the database?

A3: Drop the soldier from the database.



The Solution: 
Topological Parallax

Q1: A soldier left the base on Monday 
and came back Friday, but the database 
shows 5 days of work for that week. How 
can we remedy the database?

A1: The soldier forgot to clock out, modify 
their time sheet appropriately.

Q2: A user error accidentally duplicated a 
soldier's entry in the database. How can we 
remedy the database?

A2: Drop the duplicates from the database.

Q3: A soldier left the base on Monday and did 
not return until the following Monday, but the 
database shows 7 days of work for that week. 
How can we remedy the database?

A3: Drop the soldier from the database.

λ

Topological Parallax 
can identify regions 
where hallucinations 
are likely.

Smith, et. al. Topological Parallax: A Geometric Specification 
for Deep Perception Models. https://arxiv.org/abs/2306.11835
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