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Learnable Feature bank:
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sim(A, B) = −αf(A − B) −βf(B − A)θf(A ∩ B)

   Tversky Similarity

Dual Vector - Set Representation

Salience

Set Operations

Tversky Similarity Layer                               Tversky Projection Layer

Explainable Prototypes

Algebraic Semantic Fields

• Geometric similarity is standard in neural networks 
• However it is incompatible with human cognition 

• Tversky similarity better models human judgement 
• Goal: How can it be used as a basic neural network operation ?

sim(A, B) = cosine | dot product | euclidian proximity | etc.

vectors

sets

vector set

like, alike, likes, akin, unlike, incent, 
agre, suspic, liked, esque, such, 
reminiscent, resembling, analogous

love, like, agre, arrang, comr, incent, 
trave, reluct, loves, adore, neighb

love ∩ like

love − like

like − love

love

like

love, loves, adore, loving, loved, affection, 
passion, hate, xual, despise, romance, lover, 
lovers, reverence, hates, hatred, hating, 
loving, jealousy, dislike, crave, cherish, 
adultery, kisses, romantic, lov, passion, 
fascination, admiration, devotion, kissing, 
friendship, marriage, lust, passions, 
romance, longing, desire, obsession
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Dot-product Tversky Similarity

object: x prototype: class7

TVERSKY NEURAL NETWORKS: 
PSYCHOLOGICALLY PLAUSIBLE DEEP LEARNING 
WITH DIFFERENTIABLE TVERSKY SIMILARITY

Params Perplexity

Tversky

Baseline

GPT-2

124M
81M

113
104

(−8%)(−35%)

MNIST ACC NABirds ACC

Tversky
Baseline

Resnet50

99.54 ± 0.04
99.56 ± 0.06

62.84 ± 0.45
65.20 ± 0.26


