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PAPER TIME!

Paper tiiiiimeeee woooo!
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QUESTIONS?



PAPER DISTRIBUTION TIME!
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Does anyone know who this is?
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Charles Babbage!

Part of a blueprint for this ”Analytical Engine” Ada LovelaceCharles Babbage
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He had a particular dislike towards “public nuisances”

Hoop-rollingOrgan-grinders



PAPER DISTRIBUTION TIME!

In 1857 he published “Table of the Relative Frequency of Occurrence of the Causes of Breaking 
of Plate Glass Windows” where he painstakingly documented the cause of 464 broken window 
panes.

How many of these panes were broken by "drunken men, women or boys”? 
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PAPER DISTRIBUTION TIME!

Paper 1: Gurnee et al. "Finding neurons in a haystack: Case studies with sparse probing." TMLR (2023).

Paper 2: Bhaskar et al. "Finding transformer circuits with edge pruning." NeurIPS (2024).
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https://arxiv.org/abs/2305.01610
https://arxiv.org/abs/2406.16778


PAPER RECAP



Laguna et al. "Beyond concept bottleneck models: How to make black boxes intervenable?." NeurIPS (2024).

INTE RVE NABLE BLACK -BOX ES (LAGUNA E T AL . ,  20 24)  
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https://arxiv.org/abs/2401.13544


INTERVENABLE BLACK BOXES : RESEARCH QUESTION

Main research Question

Can we perform concept interventions on trained black box models?
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INTERVENABLE BLACK BOXES : TAKEAWAYS

1. We can intervene on a black-box model by identifying a concept 
using a linear probe and then finding the necessary change to the 
latent space by solving an optimisation problem.

489Translation: find the minimal change in the latent that “flips” the concept w.r.t. the probe’s boundaries



INTERVENABLE BLACK BOXES : TAKEAWAYS

2. The intervenability objective can be used to fine-tune a model to 
be more receptive to interventions
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Task loss without 
intervention

Task loss with 
intervention

Latent space change constraint



Havasi et al "Addressing leakage in concept bottleneck models." NeurIPS (2022).

AUTORE GRESSIVE  CBMS (HAVASI  ET  AL . ,  2 022 )  
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https://proceedings.neurips.cc/paper_files/paper/2022/file/944ecf65a46feb578a43abfd5cddd960-Paper-Conference.pdf


AUTOREGRESSIVE CBMS:  RESEARCH QUESTION

Main research Question

Given a CBM, can we avoid “leaking” information from the features to 
the downstream task predictor by better modelling concept 
relationships?
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AUTOREGRESSIVE CBMS:  TAKEAWAYS

1. We can model cross-concept relationships using an auto-
regressive architecture 
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AUTOREGRESSIVE CBMS:  TAKEAWAYS

2. In concept-incomplete setups, we can recover black-box 
accuracy by incorporating a side-channel as part of the model
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We sample side-channel latent codes z


