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A Nightmare!
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A Nightmare!

😅
You are too late, everything is gone.

Deal with it, loser.
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Much better

Sorry, the article you searched for is currently not available. 

But look at these awesome replacements instead. 😎



High-Level Overview

Get data Train model Serve

Missing Article Replacement

Metro Chef 
Gouda

Aro Gouda

Metro Chef 
Gouda

Violife Gouda

Cola Cola Light

Cola Pepsi

Metro Chef Gouda

Aro Gouda Violife Gouda

Sorry, the article you searched for is currently not available. 

But look at these awesome replacements instead😎:
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Getting the Data
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Life is Not Easy

Missing Article Replacement

Metro Chef 
Gouda

Aro Gouda

Metro Chef 
Gouda

Violife Gouda

Cola Cola Light

Cola Pepsi
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Data From Implicit Feedback

Raw data: Online User Sessions!

Main assumption:

Alternative products are neighbors.
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Cola 0.33 l Cola 0.5 l Pepsi Cola light Pepsi light Butter



Data From Implicit Feedback

Cola 0.33 l Cola 0.5 l Pepsi Cola light Pepsi light Butter
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Creating the Dataset

Missing Article Replacement

PepsiCola 0.5 l

Cola lightPepsi light

ButterPepsi light ¯\_(ツ)_/¯
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Cola 0.33 l Cola 0.5 l Pepsi Cola light Pepsi light Butter

Not necessarily

direct neigbors!



Training the Model
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Direct Way

Pepsi light

Pepsi

Cola light
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Multiclass-multioutput classification

Slow



Efficient Way
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Pepsi light

Pepsi

„Alternatives? Yes!“



Efficient Way
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Binary classification

Pepsi light

Fridge

„Alternatives? No.“



Only a Single Class

PepsiCola 0.5 l

Cola lightPepsi light

ButterPepsi light

Missing Article Replacement Alternatives?

Yes

Yes

Yes

Cola 0.5 l Fridge

Butter iPhone

No

No
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Two Classes!

„Negative Sampling“

Cola 0.33 l Cola 0.5 l Pepsi Cola light Pepsi light Butter



Turning Articles Into Numbers
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Pepsi light

Pepsi

„Alternatives? Yes!“



Turning Articles Into Numbers

Pepsi light

Pepsi
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0.2

-1.3

1.1

0.3

-1.3

1.0

drinki-ness

healthiness

tastiness



Turning Articles Into Numbers

Pepsi light

Pepsi

0.945
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Turning Articles Into Numbers

Pepsi light

Fridge

0.203
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0.2

-1.3

1.1

-1.8
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Ok, great, we have trained a model.
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But how can we make it useful?



Using the Model

Throw away the model! Only use the embeddings.

Pepsi light

0.2

-1.3

1.1

Pepsi

0.3

-1.3

1.0

Fridge

-1.8

0.1

-0.8

Butter

-0.3

-0.2

-0.4

Cola light

0.3

-1.3

1.1
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Great property: Alternatives have similar embeddings!



About the Embeddings

• Easy to serve, easy to use

• Can be reused in different contexts

• Typically high-dimensional, but project into

two or three dimensions for nice visuals

Pepsi light

Pepsi

Cola light

Butter

Fridge
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Cold Start Problem
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Article not seen during training?

No embedding then. 🙈



Takeaway so far

1. If explicit data is unavailable, use implicit data.

2. If your model is too slow, make it simpler.

3. If you deal with many categories, use embeddings.
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Looks Familiar?

Word2vec!
words = articles

sentences = online sessions

Gensim Tensorflow PyTorch

„The fit-predict of NLP“



Where to go from here?

27



Use Product (Meta) Data!

Pepsi 1l

Softdrink

Pepsi

Bottle

Premium

Product:

Category:

Brand:

Quantity Type:

Price:

Use for training as well!
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Meta-Prod2Vec*

Cola 0.33 l Pepsi 1l ButterCola Softdrink Pepsi Softdrink Aro Dairy
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Pepsi 1l Softdrink

Pepsi Softdrink

Pepsi 1l Butter



Properties
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• Embeddings for articles

• Embeddings for metadata

• Regularization

Pepsi light

Pepsi

Cola light

Butter

Dairy

Softdrink



Properties
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• Embeddings for articles

• Embeddings for metadata

• Regularization

Pepsi light

Pepsi

Cola light

Butter

Dairy

Softdrink



Cold Start Problem Tackled
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Article not seen during training?

Just use the metadata embeddings! 

Pepsi light

Pepsi

Cola light

Softdrink

New Softdrink



Try other architectures!
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Two Towers Architecture
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Pepsi 1l Cola 0.33 l

Embedding Embedding

Dot

Sigmoid



Two Towers Architecture
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Pepsi 1l Cola 0.33 l

Embedding Embedding

Dot

Sigmoid

Softdrink

Embedding

Softdrink

Embedding



Two Towers Architecture
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Pepsi 1l Cola 0.33 l

Embedding Embedding

Dot

Sigmoid

Softdrink

Embedding

Softdrink

Embedding

Hidden State Hidden State



Two Towers Architecture
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Pepsi 1l Cola 0.33 l

Embedding Embedding

Dot

Sigmoid

Softdrink

Embedding

Softdrink

Embedding

Hidden State Hidden State

Hidden State Hidden State

Tower 1 Tower 2
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My LinkedIn
linkedin.com/in/robert-kuebler

metro.digital/hubs/data-science-hub

Contact Information

Company Website

My Medium Profile
kuebler.ai


