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Better Capturing Interactions between 
Products in Retail: Revisited Negative 
Sampling for Basket Choice Modeling

Jules Désir, Vincent Auriau, Martin Mozina, Emmanuel Malherbe
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Supermarket Assortment Optimization

Suppliers Logistics Customers

Supermarket 
Assortment

Time & Localization Promotions, eventsCategory Manager
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Focus of our work: complementarity & cannibalization 
detection
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A usual framework for assortment optimization: choice 
modeling
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The Basket-MVL model

Customer features, z Utility Function, U(z, B)

Softmax

Probabilities

> Does not scale well
> Need to control for basket size
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Representation Learning & Recommender Systems

Current basket

Next Product 
Recommendation

Past purchases
> Assortment not taken into account
> Price & other effects missing
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Our proposed approach

  > Prediction of the next purchased item
  > Conditional utility formalutation

itemwise intercept

store x price effect

item x basket interaction

Item Emb

Item Emb

Item Emb

softmax

price, store, popularity effects

Item
 Em

b

Item
 Em

b

Item
 Em

b

Items 
interaction



11 
– Internal –

11 
– Internal –

Our proposed approach: training

positive sample:
“leave one item out”

negative samples, selected 
within the assortment

Complexity reduced from the 2N 
baskets to N items
Still computationally expensive

Training Loss :

Conditional Probability:
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Synthetic Experiments

Ground Truth Interactions Generalization to 
sub-assortment Basket Sampling
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Results & comparison with other models

> Observation of      
           for the different 
models

> Most models pick 
interactions signal may 
be degraded 

> Taking into account 
assortment during 
training is definitely 
key even though it 
brings computational 
complexity
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Results & comparison with other models

Runtime & 
memory 

consumption

Performance
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Results on a real world dataset: Fortenova

     > 4 years of data

     > Daily changes of assortment ( by shop )

     > Scalability definitely important
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Results on a real world dataset: Fortenova

 > 2D projection of 
interactions Embeddings

 > T-SNE Algorithm

 > Uncovers “clusters” of 
item of same category

 > Definitely learns 
meaningful information
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Results on a real world dataset: Fortenova

Detection of most-complementary products
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Thank you for your Attention !

Test the model and star 
us on GitHub


