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ShapleyGAN - Entendendo o Comportamento de Sistemas 
de Busca com Modelos Explicativos de Machine Learning

Dr. Junior A. Koch
Principal Data Scientist @ Elo7

linkedin.com/in/juniorkoch/
@ninjajrk
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Vendedores
30 mil

Compradores
9 milhões
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1 de cada 4 casamentos no Brasil tem o 
envolvimento do Elo7
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O time...

Research
+

Product 
development

Autonomy

TeamworkStudy groups

Creativity
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Engine de busca

Products 
features

Users feedback

Query

Result set

Ranking and 
indexingData mining Retrieval
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Efeitos indesejados

Boost in 
pre-made 
products

Goal Result

Boost in digital 
products

+++++

Boost in 
pre-made 
products

+++
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Explainable ML para Search Engine

Products 
features

Users 
feedback

Query

Retrieval set 
index

Data Machine 
learning model Predictions

Feature 
importances

Retrieval set

Match
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Explainable ML para Search Engine

7 features mais importantes

Cover Gain
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SHapley Additive exPlanations
SHAP (SHapley Additive exPlanations) is a unified approach to explain the output of any machine learning 
model. SHAP connects game theory with local explanations, uniting several previous methods and 
representing the only possible consistent and locally accurate additive feature attribution method based on 
expectations.
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Nobel Laureate 
Lloyd S. Shapley
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Explainable ML para Search Engine

Products 
features

Users 
feedback

Query

Retrieval set 
index

Data Machine 
learning model

SHAP

Predictions

Explanations

Retrieval set

Match
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Feature Engineering

Data

Textual features

● Title
● Description
● Tags
● Query
● Category
● Subcategory

Numerical 
features

● Visualizations
● Orders
● Age
● Advertisement type
● Price

A = # tokens in query
B = # tokens in features
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Target features

Machine 
learning model

SHAP

Predictions

Explanations

Retrieval set 
based on target 

feature

Match

● Relevance
● Ranking page
● Ranking position
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Resultados: relevância

Relevant product

Negative contributionPositive contribution 
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Resultados: relevância
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Conclusões dessa abordagem

● Entender as características dos produtos que são relevantes para os usuários

● Agrupar produtos com explicações similares

● Verificar se mudanças na ferramenta de busca vão gerar o resultado esperado antes 

de ir para produção

● Validar características relevantes

● Construir engines de busca personalizadas para usos específicos
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Indo além...
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E se quisermos explicar uma nova 
observação?

X = Espaço de features
S = Espaço de valores de Shapley

Data := X

Machine 
learning model

SHAP

Predictions := y

Explanations := S

Gera explicações locais e 
globais para o conjunto 
observado apenas
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Hipóteses

H2 - Novas observações vêm da 
mesma distribuição e portanto 
seguem as mesmas explicações.

X y
f

H1 - Generalização do modelo

((X⊕x’),y) S’SHAP

x’ e x ~ DistX ⇒

(X,y) SSHAP
tal que S = S’

Nova observação
SHAP: grande consumo de tempo para milhões de observações
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Hipótese da Variedade*

*Manifold hypothesis

Rn

(X,y) (S,y)
G

F

Podemos escolher a explicação Podemos recomendar alterações
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ShapleyGAN

Rn

(X,y) (S,y)
G

F

[0,1]
DSDX[0,1]
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ShapleyGAN
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ShapleyGAN
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Convergência e validação
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Convergência e validação



Globalcode – Open4education

 

 

Convergência e validação
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Convergência e validação
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Explicações globais

ShapleyGAN explanation SHAP explanation
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Explicações globais

ShapleyGAN explanation SHAP explanation
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Explicações globais

ShapleyGAN explanation SHAP explanation
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Explicações locais

ShapleyGAN explanation

SHAP explanation



Globalcode – Open4education

 

 

Generalização

Dados de treino

Dados de validação
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https://www.meetup.com/elo7-dev-meetups/

GAN School #01 - GAN tradicional e ConditionalGAN
29/09/2020 - 19-21h

GAN School #02 - InfoGAN e CycleGAN
06/10/2020 - 19-21h

https://www.meetup.com/elo7-dev-meetups/
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Seja um fora de série
        : linkedin.com/in/juniorkoch/

Trabalhe conosco:
https://elo7.gupy.io/

https://www.linkedin.com/in/juniorkoch/
https://elo7.gupy.io/



