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How realtor.com® uses Data to Elevate

Consumer and Customer Experiences

Luke Glass, EVP
Gaku Tobinobu, Sr. Data Scientist
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What problem are
we going to solvee
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Agents have
to log into multiple
systems to run their
business




Consumer expectations
are high and
REALTORS" must step
up to meet them




Know price
range & more



Know
neighborhood

‘80%'



EXpect a

response

In under an
hour



Data Is useless if it Is In
multiple systems




Agents have to log into multiple systems

Agents must meet increasing consumer expectations

Data Is useless if it is in multiple systems
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Our Research Findings
What do real estate professionals want?

Capture more leads
Communicate faster with leads
Close more deals

All in one easy-to-use system!

realsuite

realsuite’



The realsuite’ solution

The answer to an unmet need in the market...

respond ¢ connect e transact

realsuite



0471

Monday, June 5

realsuite

New Lead from realtor.com®
Claire is inquiring about 2947 Hill St,

Slide for more

realsuite

9.4

Monday, June 5

realsuite

Your automatic reply has been sent.
Hi Claire, | got your inquiry on
realtor.com®. When can | give you

a call to discuss 2947 Hill St?
Thanks, Agent Jess

Slide for more




Consumer Communication Preferences vs Agent Contact®

PREFERRED COMMUNICATION HOW AGENT INITIATED FIRST CONTACT

® 32% - EMAIL 42% - PHONE
31% - TEXT MESSAGES ® 24% - EMAIL
22% - PHONE 19% - IN PERSON
15% - IN PERSON 15% - TEXT MESSAGES

5
Source Realsuite Consumer Survey, Sept 2017
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eeeco T 9:41 AM

58% W+

realsuite

Victor Ventura
1(888) 123 - 4567 - victor@hilltoprealty.com

Contact me

Asking price

$639,888
Comparables $§621,000

Days on realtor.com®

58 days

MLS ID; PA2LSTO1
View on realtor.com® Comparables 6(Q days

Comparable listings

New 3 For sale 3 Price reduced 3 Sold 3

Il View map

Send to Claire

Average sold price

3%

below asking price
Homes for sale
33% v

It looks like it's a Seller's Market

Showing Most Recent |~

714 Evergreen Terrace m 27361 Sierra Way
$480,000 $320,000

List date: Aug 24, 2017 List date: Aug 24, 2017

3bd/2ba/2,250sqft 4bd/3.5ba/2,431sqft

T AR




Get Personal

; 0 3 O of respondents said they received a personalized response which

led to a higher overall satisfaction and a greater likelihood of using the ogen’r4.

1 I 3 O Among those who received a message they perceived to be

automated, only 14% said they were likely to use that ogen’r4.

* Source realtor.com® Lead Quality Research, Consumer Insights, Sept 2017
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transact

realsuite

0471

Monday, June 5

realsuite

Your broker has reviewed and approved
your transaction at 485 Main St.

Slide for more

eee00 T 9:41 AM 58 %M

= realsuite

Closing Summary.pdf & X

Closing Summary

Listing Details 485 Main St, Austin, TX
Sale Price $550,000

Buyer/Tenent Isaac Graham

Commission Overview

Total Commission 6.00%
Amount $33,000.00

Listing Side Split% 3.00%

Listing Side Gross  $16,500.00

TOTAL COMMISSION
FOR LISTING AGENT $1 61500 -00

Approved by ?(‘W 2%@




Transparency
Consumers except instant gratification Consumers Want

Transparency

73% buyers would like an online n,

system to frack the offer-to-close process® EEE 85%

want email updates
. upon task completion
50 30 of consumers feel the process is : P

not transparent enoughs

realsuite

®Source Realsuite Consumer Survey, Sept 2017
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SM

1) Beta User 2) Soft Launch at 3) GTM Launch
Feedback Helping to Recent Franchise Phased into Sales
Shape the Product Shows — First Channels Soon

Users Livel!

realsuite



& C | @& Secure | https://www.inman.com/20

© Apps W Bookmarks [] www.sec.gov/Archiv.. @ www.sec.gov/Archiv.. W Major League (film).. =7 ADP iPayStatement... Morgan Stanley Sto... [1 Enterprise eTIME® P... [%] Gmail - offline [] ROBINSON CAR

L]
]n I an Technology Agent Marketing More EVENTS w MARKET INTEL

Recruit and
retain the

Realtor.com owner tests the ‘holy wm

grail’ of agent software We can help.

Move Inc. combines the best of its top platforms into one

master system
OnCourse Learing

" RIALESTATE

TEKE WIGGIN

MOST READ

Future-Proof: Navigate Threats, Seize

Opportunities at ICNY 2018 | Jan 22-26 at the

Marriott Marquis, Times Square, New York Realtor finds two dead bodies
inside home for sale

Take FiveStreet's lead-follow up, mix it with Top Producer's CRM and add Family sues brokerage over
Reesio’s transaction management. What do you get? One system to rule them Beverly Carter's murder

all, and a big real estate tech experiment from realtor.com parent company
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realsuite e T

Home
| Suggested follow-ups Your leads Last 7 days =

°® Dashboard ) 0
@ Maria Stephens 8 Leads received
Responded to automatic follow-up 15 min ago

—
[ ]

Dashboard
] " ) L
+8 more Want to know more about your
Dashboard
lead conversion?
! Now is a good time to connect in-person
Profile Upgrade to Connect
L call Snooze Wrap up past call
d Performance View your lead performance
Dashboard
1 min agos 7
. Kelly Agent Your listings Last 7 days ~
| ey e is more than a
v it's REAL
o e 8 total listings
Email  kellyagent@doverealty.ico
Phone  Mobile (123) 4567890 2.1M7 285k ¥ 1,0257
(123) 1231234 Search resul displays Listing detail views Listing leads
Claire Barnes Edit your profile Manage your listings
claire.barnes@email.io
>
$485,000 - 4 bd + 3.5 ba + 2,431 sqft Insights and information Product settings
727 Buttercup Lane, Austin, TX
Be the |Oca | ma rket exper‘t Advantage*™ Pro leads & branding ©
Giving you the visibility you need
Your leads Last 30 days Are listing prices going up or down? What about days on market? Find out with Turbo o
accurate data from 800 MLSes. See how your local market is trending, then easily Boosting your listings to the top.
share with your clients on Facebook, Twitter or email
Connections* for Buyers
54 Listing leads She arid share ooal iarke tends ions®™ for Buy o
7 Helping you connect and engage with
buyers
i Video for your clients = Profile leads [ ]

Building you a strong brand

Be the #1 resource preson

/\

Share

Courtesy leads ®

Making sure you get the leads you
When home buyers and sellers in your area have o
questions, make sure you have the answers. Beef
up your website, Facebook page and emails with

videos about home buying, mortgages and more

Get free tools and content (2

realsuite




Follow our social pages

* LinkedIn

« Twitter: @therealsuite

» Instagram: @therealsuite

* FB: facebook.com/therealsuite

 And realsuite.io

realsuite

Realsuite

Realsuite
@TheRealsuite

Home
Posts
Photos
About
Videos
Community

Groups

Create a Page

ok Like X\ Follow = # Share
# status [8] Photo/Video

(’ wi

Posts

IS Realsuite
October 2 at 8:51pm - @

iing on this Page..

Software in Santa Clara, California

Community See All
2L Invite your friends to like this Page
ol 126 people like this

138 people follow this

2L Celeste Starchild likes this

4. Visit Realsuite Beta. Vicki Paz is in this group

About See All
. (800) 878-4166

© Typically replies instantly
Send Message

www.realtor.com/realsuite

= Cathuam
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What is Deep Learning?
Neural Networks with many layers

hidden layers

204 w2243 224 % 224 x 64

/ 112 x[112 x 128

v
S DG D6 e 20
¥
S

output layer

input layer

ﬂ convolution+Rel.T
A max poaling
- fully connected+Hel
| softmax

Multi-layered Perceptron VS VGG16 (Oxford)

Source: Mulfi-Layered Perceptron, https://github.com/ledell/sldm4-h2o/blob/master/sidm4-deeplearning-h20.Rmd

tor.com



https://github.com/ledell/sldm4-h2o/blob/master/sldm4-deeplearning-h2o.Rmd

What is Deep Learning

Neural Networks with many layers

{)*WE NEE-Z‘Ii 1060

i
Convolution
AvgPool
. - ) xPool

Sources: http://knowyourmeme.com/memes/we-need-to-go-deeper
Inception, https://github.com/tensorflow/models/tree/master/research/inception

tor.com



http://knowyourmeme.com/memes/we-need-to-go-deeper
https://github.com/tensorflow/models/tree/master/research/inception

How did it come aboute
Neural Nets have come a long way in the last 5 years

tor.com



Image Classification
Better than human performance on ImageNet

ILSVRC top-5 error on ImageNet

30
22 5
15
2015 - 3.57%
7.5 2016 - 2.99%

2010 2011 2012 2013 2014 Human  ArXiv 2015

Source: ISLVRC, https://devblogs.nvidia.com/mocha-jl-deep-learning-julia/

tor.com



https://devblogs.nvidia.com/mocha-jl-deep-learning-julia/

Image Classification

tor.com



Image Classificafion
Part of LDP property features:

Property Features

Bedrooms Bathrooms Kitchen and Dining Exterior and Lot Features
ountertop - Granite B
10f ¢
arbage Disposal Low Maintenance
Nic ave rink|
ge - Buil Lot Acre 04
3s E reenbe
1 ) unts
- ew of Neighborhood
lumt B N rof F X
v

Find out more about this property.

tor.com



Image Classification Transfer Learning
Hotdog! Not hotdog!

lH]O’!J Not hotdog!

SEEFOOD FOUNDER LAUNCHES
"NOTHOTDOG"APP

Source: Hotdog, https://wccftech.com/the-not-hotdog-app-from-hbos-silicon-valley-is-a-real-deal-and-you-can-download-it/

tor.com


https://wccftech.com/the-not-hotdog-app-from-hbos-silicon-valley-is-a-real-deal-and-you-can-download-it/

Image Classification Transfer Learning

Applying knowledge gained in one problem to different but related
task

Max
Stride %6 pooling

224

Numerical

TREAY S
\ ,/\\ //\;4

Conv 1: Edge+Blob Conv 3: Texture Conv 5: Object Parts Fc8: Object Classes

Source: https://www.csie.ntu.edu.tw/~yvchen/f105-adl/doc/161103 ConvolutionalNN.pdf

tor.com


https://www.csie.ntu.edu.tw/~yvchen/f105-adl/doc/161103_ConvolutionalNN.pdf

Image Clickthrough
Prediction



Setup

e Deep Learning
Model for image
quality scoring

e Generated a
model to map
features of images
to CTR

e Goal: feed the
model an image,
get back an
accurate CIR

tor.com
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Sefup

realtor.com Q

& 123 Main
e Find listings that appeared in the top 5 "
positions of SRP
ﬁ 456 Oak
e How many impressions and clicks did

each listing get in this confextze 11 EIm

e What was the click-through rate

\
(CTR)? (clicks/impression) @ 23 High

e Can we predict the click-through rate
from the SRP photos alone?

54 Birch

tor.com



Image Classification vs. CTR Prediction

Extracting Image
features for
differentiating image
types:

- Outdoor vs indoor?
- Counter vs bed vs
bath

tor.com

Kitchen

Image Classification

Architecture

Convolutional
Layers

U

Image Tag
Prediction

—

[
el
=
2
x
L

Bedroom
Bathroom

Image CTR Prediction

Extracting image
features that make it
more “attractive”:

- Natural light

- Object fully captured
- etc

Architecture

Convolutional
Layers

2

CTR Score

Prediction
T




Transfer Learning Again

Train
Classification
Model

tor.com

Image Classification

Kitchen

Architecture

Convolutional
Layers

U

Image Tag
Prediction

—

[
el
=
)
x
Ll

Bedroom
Bathroom

Transfer
Learning

Train CTR
Model

Image CTR Prediction

Architecture

Convolutional
Layers

2

CTR Score

Prediction




Results

Ima

2 B8 7

ges with predicted high CTR: Images with predicted low CITR:
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Results

Images with high predicted CTR: Images with low predicted CTR:
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Results

Better image of the same listing Images shown on Search Results

tor.com



Conclusions

« 2018 is the year of deep learning adaption in industry

« Afrealtor.com®, deep learning is used for improving user
experience

« Transfer learning is the key to leverage deep learning

« Creative applications of deep learning opens up new
opportunities for innovative product

tor.com



Thank you
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