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• Head of Data Science at Etsy since Aug, 2016

Machine Learning Solutions for Search, Recommendation and Computational Advertising
Offices in New York City, San Francisco and Toronto

• Senior Manager of Research at Yahoo Research in Sunnyvale, CA (2013 – 2016)

Leading science efforts for personalization and search sciences

• Multi-modal Deep-learning based Search Solution (KDD 2016)

• Probabilistic Graphical Model based Personalization Recommendation (KDD 2014)

• Ensemble Learning based CTR Prediction Solution (AdKDD 2017/KDD 2017)

• Buzzsaw: A System for High Speed Feature Engineering (SysML 2018)

• Learning Within-Session Budgets from Browsing Trajectories for Item Recommendations (RecSys 2018)
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• An Introduction to Etsy

• Challenges to Search for E-Commerce

• Etsy’s Efforts on Search Ranking 
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An Introduction to Etsy



Reimagine commerce in 
ways that build a more 

fulfilling and lasting world

OUR MISSION
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By The Numbers

1.9M
active sellers

31.7M
active buyers

$2.8B
annual GMS

45+M
items for sale

Photo by Kirsty-Lyn Jameson



SELLER
Pursues craft,
grows business

ETSY
Facilitates the 

transaction

ETSY
Invests in the 
platform and 
delivers a 
global base of 
buyers

BUYER
Funds unique 

goods that are 
hard to find 

elsewhere

Etsy Empowerment Loop
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Generic Search

• Classic Information Retrieval (1950 – 1990)
TF-IDF, BM25, Language Models

• Learning To Rank (2000 – 2010)
RankSVM, GBDT, LambdaMART

• Neural Learning To Rank (2013 – Present)
DSSM, DESM, IRGAN
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Generic Search

• Cranfield Paradigm and Test Collections (1950 – Present)
TREC (1992 – Present)
Microsoft Learning To Rank (2007 – 2009)
Yahoo Learning To Rank Challenge (2011)

• Understanding Implicit Feedback and Relevance (2000 – Present)
Thorsten Joachims’s Work
Eugene Agichtein’s Work
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Challenge I - Relevancy
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Challenge II – User Satisfaction
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Challenge III – Discovery
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Challenges

• Relevancy

• User Satisfaction

• Discovery
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Etsy’s Efforts on Search Ranking



Search Ranking at Etsy



Turning Clicks into Purchases: Revenue Optimization for Product Search in E-Commerce (SIGIR 2018)

● Liang Wu, PhD Student from Arizona State University

● Diane Hu, Staff Data Scientist at Etsy

● Liangjie Hong, Head of Data Science at Etsy

Search Ranking at Etsy



Turning Clicks into Purchases: Revenue Optimization for Product Search in E-Commerce (SIGIR 2018)

How to Optimize Gross-Merchandise-Value (GMV)?
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How to Optimize Gross-Merchandise-Value (GMV)?
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Turning Clicks into Purchases: Revenue Optimization for Product Search in E-Commerce (SIGIR 2018)

Purchase Decision Process
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Turning Clicks into Purchases: Revenue Optimization for Product Search in E-Commerce (SIGIR 2018)

• Click Decision(s) from Search-Result-Page (SERP)

• Purchase Decision(s) from Listing Page
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Turning Clicks into Purchases: Revenue Optimization for Product Search in E-Commerce (SIGIR 2018)

• Click Decision(s) from Search-Result-Page (SERP)

• Purchase Decision(s) from Listing Page

• l is transformed from empirical GMV.

• r is approximated by the product of a click model and a purchase model where the click model is a RankNet model 
and the purchase model is price-weighted logistic regression.
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Search Ranking at Etsy

Credit: SIGIR 2018 Tutorial Information Discovery in E-Commerce



• A simplified 2-Stage model deployed into recommendation, improved GMV +0.8%.

• A weighted purchase model deployed into search ranking, improved GMV +0.9%.

• An extended candidate selection deployed into search ranking, improved GMV +2.0%.

• A model heavily utilizing historical information deployed into search ranking, improved GMV +0.7%.

Search Ranking at Etsy
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• An Introduction to Etsy
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• Etsy’s Efforts on Search Ranking 

• Incoming Kaggle Competition

Conclusion



Thanks!


