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Alice walks north.
Bob walks south.
Bob follows Alice.

Is Bob going in the same 
direction as Alice?

…
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We convert sentences into 
DisCoCirc diagrams. 

The sentences with shared nouns
compose sequentially. 

Unrelated phrases are separated.
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Quantum DisCoCirc
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Task
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“Following” Dataset
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Alice Bob …
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Alice walks south. Alice turns around. Alice follows Bob.

2
directions

4
directions

13



© 2023 Quantinuum Ltd. All rights reserved. 3/1/2024

Productivity
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Dataset Split
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Pipeline
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Pipeline
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Pipeline
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Compositional Generalisation
“train small, test big”
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Compositional generalisation

directions
2
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Compositional generalisation

directions
2
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Noise Simulations on Validation dataset2
directions
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4
directions

Compositional generalisation
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4
directions

Compositional generalisation
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Compositional Interpretability 
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Black Box
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Many Black Boxes
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Many Black Boxes …decomposed!
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4
directions

2
directions
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4
directions

Compositional generalisation
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Classical Baselines 
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2
directions

4
directions

Accuracy Summaries



GPT-4

2
directions

4
directions
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Compositional…

Model Generalisation Interpretability
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“Dad and Ben go on a 
winter camping trip, 
where Ben shows off his 
survival skills. Jake has 
to decide about a gap 
year, and Mum has had 
enough of Australian 
god-daughter Stacey 
staying.”

Real Data

- BBC Synopsis Dataset



I.  Theory
2408.06061

2408.06061

II. Experiment
2409.08777

2409.08777

Interpretability
2406.17583

2406.17583

DisCoCirc
2301.10595

2301.10595

https://www.quantinuum.com/blog/talking-quantum-circuits
https://www.quantinuum.com/blog/talking-quantum-circuits

Blog post

Try it yourself!
A qr code with a logo

Description automatically generated
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> pip install lambeq

https://arxiv.org/abs/2408.06061
https://arxiv.org/abs/2409.08777
https://arxiv.org/abs/2406.17583
https://arxiv.org/abs/2301.10595
https://www.quantinuum.com/blog/talking-quantum-circuits
https://github.com/CQCL/lambeq
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