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Zillow Group

Build the world's largest, most trusted and vibrant home-related marketplace.



BIG
DATA

Public Record

MLS Data

UGC Property Data

Web Clickstream

Trulia
StreetEasyHotpads

Data Lake

Broker Listings Twitter 
Facebook

Search Behavior
Premier Agent

Email 

SEM Data

GIS 

Images Listing Video 

Mobile Web Clickstream

Mobile App Clickstream

Push 
Notification Advertising Data

Salesforce 
CRM Data

Zillow

Rentals
Digs 

Listing Photos 



Free Download

http://www.zillow.com/data 

Zillow Home Value Index (ZHVI)

Zillow Rent Index (ZRI)

Home Related Metrics

http://www.zillow.com/data
http://www.zillow.com/data


Tech Platform



Zestimate
Zestimate

Pricing Tool

Turbo Zest

ZHVI / ZRI

Rent Zest

Market Report

Similar Sales

Similar Homes for Sale

Zestimate Forecast

Rent Zest Forecast

Hot Homes / Listing

Best Time to List

ZHVI / ZRI Forecast



Personalization & Search

Search Relevance

Personalized 
Homes for Sale

Personalized 
Search

Personalized 
Collections

Recommended 
Favorites

Recommended 
Homes on HDP / 
People also viewed

Related Searches



People Recommendations

Home Owner Predictions

Pre-Seller Predictions

Pre-Investor Predictions

Home Buyer Predictions



Marketing

Social Media 
Marketing

Search Engine 
Optimization (SEO)

Search Engine 
Marketing (SEM)

Automated 
Audience Segments

Automated 
Creatives

Automated Bidding



Mortgages

Lender Recommendations

Borrower Risk (probability 
borrower can pay mortgage)



Computer Vision

Listing Images

Listing Videos

Digs



Content Recommendations

Content Newsfeed

Digs Similar Photos

Similar Content



Data Quality

OCR for Public Record

UGC Fraud Detection

Listing Quality Analytics

Public Record Quality 
Analytics

Clickstream Quality Analytics



USE CASE #1 - WHO OWNS THAT HOME?



WHO OWNS THAT HOME? - MODELS

Ensemble of Multiple Models: Random Forest, Linear Regression

● Property Centric Model
● User-Centric Model



WHO OWNS THAT HOME? - FEATURES

Property Centric Model - 45 features, past 90 days of clickstream events

● # times user triggered edit home fact event
● # of times user arrived at property via sell tab on search from homepage
● # of times user triggered post as for-sale-by-owner event
● # of times user searched for single address for target home
● # of times user expanded price history
● average time on home detail page

Label - Explicit home claims



WHO OWNS THAT HOME? - SYSTEM 
ENGINEERING

Apache Spark - PySpark / Spark SQL for ETL and Feature Generation

Streaming / Real-Time Data Ingestion 

MongoDB / SQS - Low latency serving API

CI / CD - Unit Tests, Regression Tests, Automated Deployment



WHO OWNS THAT HOME? - NEXT STEPS

More signals

New Models

Real-Time Scoring API - predict homeowner in-session 



USE CASE #2: PERSONALIZED HOMES



PERSONALIZED HOMES - MODELS

Collaborative Filtering Model

Content-Based Filtering Model

● User Profile Model
● Content Model
● Ranking Model

Combination Model



PERSONALIZED HOMES - COLLABORATIVE 
FILTERING (1 of 3)

Predict personalized homes for sale per user using behavior of similar users

Like vs. Dislike 

● Like = user actively engaged with the property 
● Dislike = user viewed a property but engagement signals are weak



PERSONALIZED HOMES - COLLABORATIVE 
FILTERING (2 of 3)

Feature Generation - Wedge Counting Algo

● For properties (iot) intersecting target user (utg) and other user (uot), label 3 
edges 

● For all utg and itg pairs, populate counts for 8 like/dislike configurations 
(features)



PERSONALIZED HOMES - COLLABORATIVE 
FILTERING (3 of 3)

Regression Model - ranked list of properties per user

● Train - 8 features as variables, label if if target user likes / dislikes a 
property (itg)

● Score - all utg / itg pairs. 
● Filter out popular users and items.



PERSONALIZED HOMES - CONTENT-BASED 
FILTERING (1 of 3)

User Profile Model - generate set of features with scores per user

● Key features: zipcode, type, bedrooms, bathrooms, square feet, lot size, 
built year, list price

● Convert numerical values into categorical variables
● Regression model that creates user vector from raw signals



PERSONALIZED HOMES - CONTENT-BASED 
FILTERING (2 of 3)

Content Model - generate features with scores per property

● Same feature set as user profile model



PERSONALIZED HOMES - CONTENT-BASED 
FILTERING (3 of 3)

Ranking Model - match homes for sale with user profiles

● element-wise product of user vector and content matrix
● freshness / age decay

○ vector of time on market decay
○ vector of last updated decay



PERSONALIZED HOMES - COMBINATION 
MODEL

Overcome the problem of 

● cold start (collaborative filtering) 
● sparsity (content-based filtering)

 Combination Model 

● Weighted: scores of collaborative filtering results and content-based 
filtering results are combined numerically



PERSONALIZED HOMES - SYSTEM 
ENGINEERING

Apache Spark - PySpark, Spark SQL - Model training / scoring with scikit-learn

Streaming Data Ingestion - Clickstream, Public Record, MLS, UGC

API - Python, Flask, Redis

CI / CD - Unit Tests and Regression Tests, Automated Deployment



THANK YOU!

http://www.zillow.com/data-science/

We are hiring!

● Big Data Engineer
● Software Dev Engineer, ML
● Data Scientists
● Director, ML Apps

http://www.zillow.com/data-science/
http://www.zillow.com/data-science/

