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Or, Why LaMDA isn’t Sentient



Compositionality
The meaning of a sentence is determined by the 

meanings of its constituent words and the rules used 

to combine them.

• Must be defined relative to a specific set of rules.

• Words are not changed in meaning by rules.



Compositionality
“The fossil yields surprise kin of crocodiles”



Compositionality
“The old man the boat”



Compositionality
For fun:

“The horse raced past the barn fell”



When Composition Fails
• Idioms: “A bitter pill to swallow”

• Phrasal verbs: “He looked after my bag”

• Prepositional phrases “On the other hand…”

• Adjectival phrases: “Black coffee”

• Sarcasm: “You look great!”

• Assumed knowledge: “My model is hard to understand”



Neural vs Symbolic



Neural vs Symbolic



“AI systems built on symbolic computing have consistently 
fallen far short of human general intelligence. The discrete 
material of symbolic encodings… have often proved overly 
rigid to meet the subtle demands of human cognition.”

“Although neural networks are far less rigid than their 
symbolic counterparts, they typically suffer from 
complementary weaknesses, including striking failures of 
compositional generalization.”

Neural vs Symbolic



The Central Paradox
How can we build systems that incorporate the 

advantages of both neural and symbolic computing?

OR

How does the human brain process information such 

that it can achieve tasks suited to both neural and 

symbolic computing?



Neural AND Symbolic?
• Combine distributed representations by rules.

• One candidate method is tensor-products to 

compose word-embedding with role-embedding.

“The rat ate the cheese”

rat_SBJ + ate_VB + cheese_OBJ
rat

SBJ



StoryNET (2018)
• A method to represent compositional relations.

• Composes role-embeddings with word-embeddings.



bAbI QA Tasks
• bAbI is a dataset for testing question-answering.

• Series of sentences along with simple questions.



bAbI QA Tasks
Existing methods are very poor at tasks that require 

generalisations beyond the training data (=“MCD”).

Can’t generalise

CFQ and SCAN = 
question 

answering tasks



StoryNET
• StoryNet (TPR-RNN) can generalise better than a 

more conventional method (REN).

• Composes role-embeddings with word-embeddings.

Little 
generalisation

Most 
generalisation

StoryNET
Unseen 
names



Summary
• Neural and symbolic approaches are 

complementary.

• How to combine them is still an open question.

• Neurocompositional methods involve combining a 

role embedding with a word embedding.


